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HAUUWOHANbHBLIW CTAHOAPT POCCUMUCKOW OEQLEPALMUMK

MpoekTupoBaHue pa3paboTku U ocBoeHUe ra3oBbIX U Fra30KOHAEHCATHLIX MECTOPOXKAECHUN

NOACYET 3ANACOB 'A3A U TTA30BOIro KOHOEHCATA HA OCHOBE YPABHEHUA
MATEPUAIIbHOIO BAJTAHCA

OcHOBHbIe TeXHU4Yeckue TpeGOBaHVIﬂ

Gas and gas-condensate fields projection and development.
Estimation of gas and gas-condensate reserves on the basis of material balance equation.
General technical requirements

DNaTa BBegenna — 2016—02—01

1 O6nactb NnpUMeHeHus

HacTosiwuit cTaHgapT ycTaHaBNMBaeT OCHOBHbIE MOSIOXKEHWUS M eAMHbIe TPeboBaHWUA KNoAcHeTy 3anacos
rasa M rasoBoro KoHgeHcarta Ha OCHOBE ypaBHeHUs1 MaTepuarnbHOro 6anaHca ans paspabaTbiBaeMbiX Mec-
TOPOXAEHWUIA.

HacTtoswuit ctaHgapT nprMeHAeTca AN ra3oBbiX M rasokoHAEHCATHBIX 3anexewn, paspabaTbiBaeMbiX
CaMOCTOATEIbHOM CeTKOW CKBaXMWH, pa3bypeHHbIX B COOTBETCTBUM C YTBEPXKAEHHBIM TEXHUYECKUM NMPOEKTOM
pa3paboTku.

Tpeb6oBaHMs HacTOALWEro cTaHAapTa MPUMEHSIIOT:

- opraHusauun-Heapononb3oBaTenu, KOTOPLIM NPegoCTaBNeHo NPaBo NoNb30BaHUA Hegpamn Ans reo-
MOrMYECKOro M3YyYeHNs U A00bIMM NoNesHbIX UckornaeMblX (paspaboTku MecTopoXAEeHWIA YrNneBoaopoaAHOro
cblpbs);

- opraHusauuu, ocylwecTBnsoLWMe NoACHET 3aMnacos;

- COCTaBMWTENMU NPOEKTHOM AOKYMEHTaLMN NO pa3paboTke MECTOPOXKAEHWIA;

- MHble opraH1saLmnmn U nuua, y4acTeytollme B paspaboTke MecTOPOXAEHWIA;

- rOCYAapCTBEHHbIE OpraHbl U YNONHOMOYEHHbIE MU CoBeLLaTeNbHbIe U 3KCMepTHbIE opraHbl (KOMUC-
cuu, B TOM Yncne MocyaapcTBeHHas kKoMUccus no 3anacam nonesHelx nckonaemblx Poccuiickon deaepaunu,
NX oTaeneHnsa u cdunuanbl), OCyLWECTBNAWME B YCTAHOBIEHHOM NOPAAKEe pacCMOTPEHWUE, SKCNepTU3y U
cornacoBaHWe maTepuarnoB nogcyeTa 3anacoB U NMPOEKTHON AOKYMeHTaL MmN No pa3paboTke MecTopoXaAeHWNA.

2 HopmaTuBHbIe CCbINKKU

B HacToswem cTaHaapTe NCNob3oBaHbl HOPMaTUBHBIE CChINIKU Ha crieayowwme cTaHaapThl:

FOCT 2939—63 [asbl. Ycrosusa Ans onpegeneHus obbema

FOCT 30319.1—96 a3 npupogHbin. MeToabl pacyeTa cdusuydeckux csoncts. OnpegeneHune busu-
YeCKUX CBOWCTB NPNPOAHOTO rasa, ero KOMNOHEHTOB U NPOAYKTOB ero nepepaboTku

FOCT 30319.2—96 a3 npupoaHbii. MeToapl pacyeta cusndecknx csoncts. OnpeaeneHne Koadp-
h1umneHTa cxumaemMocTm

FOCT 8.417—2002 lNocypmapcTBeHHast cucteMa obecneveHUa eauHCTBa u3MepeHuid. EguHuubl
BENNYNH

TOCT P 8.645—2008 lNocyaapcTBeHHas cuctema obecneveHnsa eguHcTBa nsMepeHnin. Metponoru-
yeckoe obecneyeHne paboT Mo reofiorMyeckoMy M3y4eHUo, UCNoMb30BaHWUIO U oxpaHe Heap B Pocculickoit
denepaumun. OCHOBHbIE MOSNOXEHUS

Uspaune opuynansHoe



rOCT P 56539—2015

FOCT P 53579—2009 Cucrtema craHgapToB B obnacTtu reonorudeckoro usydenus Heap (COMMH).
OT4eT 0 reonornyeckom usydeHuu Heap. O6Lme TpeboBaHUA K coaepkaHuo 1 ochopMIeHNno

FOCT P 53797—2010 leonoruyeckasa uHgpopmauma o Heapax. OCHOBHble MOMNOXeHua u obliue
TpeboBaHuna

Mpwu™meyaHwue— [py Nnonb3oBaHUM HACTOSILLMM CTAHAAPTOM Lienecoobpa3Ho NPpoBEpUTL AENCTBUE CCINOY-
HbIX CTaHO4ApPTOB B MHAOPMAUMOHHOM cucTeMe o6wero nonb3oBaHusi —Ha oduumnanbHom cante PegepanbHOro
areHTCTBa NO TEXHWYECKOMY PErynMpoBaHUIO M METPONOrMKU B ceTu VIHTEPHET UK No eXerogHoMy MHPOPMaLNOHHOMY
ykasatento «HaumoHanbHble cTaHAapTbi», KOTOPbIA ONYGNMKOBaH MO COCTOSIHUIO Ha 1 AHBapPS TEKYLLETO roAa, v MO BbiNyc-
KaM exemecsHHOro nHopmMaLMoHHOro ykasaTtens « HaumoHanbHble cTaHgapThl» 3a Tekywmin roa. Ecnv 3aameHeH cebinoy-
HbI CTaHAAPT, Ha KOTOPLIN AaHa HeJaTMPOBaHHAs CChINKa, TO PEKOMEHAYeTCsl UCMONb30BaTh AeWCTBYIOWYIO BEPCUIO
3TOro CTaHAapTa C y4eTOM BCEX BHECEHHBIX B JAHHYI0 BEPCUIO M3MEHEHUIN. ECNn 3aMeHeH CChINOYHbIN CTaHAApPT, HAa KOTO-
pbill AaHa 4aTUPOBaHHasi CCbINka, TO PEKOMEHAYeTCsl UCMOoNb30BaTh BEPCUIO 3TOF0 CTaHAAPTA C YKa3aHHbIM BbilLe FoA0M
yTBepxaeHus (Npunsitus). Ecnn nocne yrBepxaeHns HACTOALWEro CTaHAapTa B CCbINOYHBIN CTAHAAPT, HA KOTOPLIN AaHa
AaTUPOBaHHARA CCbINKa, BHECEHO M3MEHeHMe, 3aTparvBaiolLee NnonoxeHne, Ha KOTOpoe AaHa CCbiKa, TO 3TO NONMoXeHne
pekoMeHayeTcs npuMmeHsiTh 6e3 yueta gaHHOro uameHenusi. Ecnm ccuinoyHbivi ctaHgapT oTMeHeH 6e3 3amMeHb!, TO Nonoxe-
HWe, B KOTOPOM AaHa CChINKa HAa HEro, PEKOMEHAYETCS MPUHSITL B HaCTW, HE 3aTparvBaloWwen 3Ty CCbINKy.

3 TepMuHbI M onpeaeneHus

B HacTosAWweM cTaHAapTe NpUMEHeHb! crieayiollmne TePMUHbI C COOTBETCTBYIOWMMN ONpeaeneHUamn:

3.1 raszoBbI pexum (pa3paboTku 3anexu): Pexum 3anexu, npn KOTOPOM NPosiBNEHUE NNacTOBOU
3HEpPrun MecTopoxaeHus obycnaenueaeTcs ynpyron sHepruein NNacToBoro rasa W HacbIWeHHbIX UM nnac-
TOB-KONNEKTOPOB.

3.2 ynpyroBoAoOHanopHbIA pexum: Pexum 3anexu, npyu KoTopom NposiBfieHue NNacToBOW 3Heprun
MECTOPOXAEHUA NPUPOAHOIC ra3a n OKpy>KatoLLein ero BoOAOHOCHOM 0611acTu Npu U3BnNeYeHUN raza xapakrepu-
3yeTcs peanusaumven ynpyroi aHeprum iionaoB (rasa, BoAbl) U HAaCbILEHHBIX UMW NacTOB-KOMNIEKTOPOoB, a
TaKkkKe Mbe3oMeTPUYECKNM HANoOPOM 3aKOHTYPHbLIX (NOAOLWBEHHbLIX) NNAcTOBLIX BOA,.

3.3 HavyanbHOe NnacToBoOe AaBrieHue B 3anexu: Nnactosoe AgaBneHe B MOMEHT BCKPLITUA NnacTa
Ao Havana pa3paboTku 3anexu.

3.4 TeKyllee nnacToBOe AaBneHUe B 3anexu: [nactoBoe AaBneHue, ycTaHOBUBLLEECS Ha onpeje-
NeHHy0 AaTy B NPpOoAYKTUBHOM MiacTe Haxoasilencs B pa3paboTke sanexu.

3.5 ycnoBHasi nnockocTb npuBeaeHus: BoobpaxaemMas NnockocTb BHYTPU 3anexu, pacnonoxeHHas
OT ras’oBOASIHOrO KOHTaKTa Ha TAKOM PacCTOSHWM, MPU KOTOPOM 3HadeHue hakTUYecKkon MIOTHOCTY rasa B
no6on Tovke 3TOM NMOCKOCTU PaBHO CpeiHeMY 3HAUYEHUIO MITOTHOCTU ANS BCeW TOMNWUHBI 3anexu no Beptu-
KanbHOW NMUHUW, NPOXOAsILLIEe Yepes 3Ty TOUKY.

MpwnmedaHu e — CpeaHio NIOTHOCTb ANs BCEW TONWUHbLI NPOAYKTUBHOIO pa3pesa 3arexu BblMUCrsioT no 6a-
pomeTpudeckomn hopmyne.

3.6 ctaHaapTHble ycnoBus: [lasneHue 0,101325 MIa, Temnepatypa 293,15 K (20 °C); KkoTOpbIM NpK-
BOAAT 06beMbl rasa.

3.7 npuBegeHHoe nnacToBoe AaBrieHue: OTHOLWIEHWUE NNACTOBOIO AaBneHUs! K KO3hULUUEHTY CKu-
MaeMOoCTU peanbHoro rasa.

MpumeyaHue— KoadpPpuumeHT CKUMAEMOCTU peanbHOro rasa Ans ra3oKoHAEHCaTHbIX MECTOPOXAEHWUN
onpegensitoT NCxXoasi U3 cocTaBa NNacToBOrO rasa Npu TekyLwmx Tepmobapryeckmx yCroBUsix.

3.8 rasoBoasiHOM KOHTaKT: [paHuua B nnacTte, oTAeNAwLasa razoByio U1 ra3okoHAEHCaTHYIO 3anexXb
OT NNacTOBOW BOAbI.

3.9 yAenbHbIN 06beM ApeHUPOBaHUA CKBaXkUHbI: YacTb 06beMa rasoBoi 3anexu, yyacTsytowas B
huUnbLTPaLMM K 0TAENbHON CKBaXNHE B paccMaTprBaeMblii MOMEHT BPEMEHN.

3.10 ppeHupyeMble 3anachbl rasa: 3anachl rasa, BOBMe4YeHHble 406bLIBAOLUMUN CKBaXXMHAMK B NPO-
Luecc punbTpaynn.

3.1

CTabunbHbIN ra3oBbIN KOHAEHcaT: [a30BbIA KOHAEH AT, NOSlyYaeMbliA NyTeM O4YUCTKU HecTabunbHo-
ro ra3oBOro KoHAeHcaTa oT NprUMecei v BblaeneHus U3 Hero yrnesogoponos C,—C,, oTBevatowwmin Tpebosa-
HUSIM COOTBETCTBYIOLLLETrO HOPMaTUBHOTO JOKYMEHTA.

[FTOCT P 53521—2009, ctaTtbs 9]
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3.12

noTteHuManbHoOe cofiepxaHue KoHaeHcaTa B rase: CogepxaHue KomnoHeHToB Cg, B rase, BblpakeH-
Hoe B /M3 nnacToBOro rasa, rasa cenapawun, Cyxoro rasa.
[FOCT P 54910—2012, cTaTtbs 24]

3.13 TexHonoruueckue noTepu NpupPopHoro rasa: Yacrtob A4obbIBaeMoro (M3BnekaeMoro) U3 Heap npu-
POOHOro rasa, yTpauuMBaemasi npu BbINONHeHUN 06A3aTeNbHbIX TEXHOMOrMYecknux onepauuii Ha obbekTax
006bI4M B pesynbTaTe HeCOBEPLLEHCTBA TEXHONOMMYECKMX NpoLeccos 1 o6opyaoBaHns, a Takke BCneacTsme
n3BneveHns n cbpoca B OkpyXKatoLLyto cpeay HeMcnonb3yembiX B MPOU3BOACTBE KOMMOHEHTOB.

4 O603Ha4YeHUs N COKpaLeHUs

4.1 B HacToswWweM cTaHgapTe NpUMeHeHbl criegytolme cokpalleHus:

H — HavarnbHoe;

T — Tekyllee;

806 — no6bIToe;

ocT — OCTaTouHbIE;

3auy — 3alleMIIEHHBI;

obB — 06BOAHEHHas 30Ha;

ap — OpeHupyeMeble;

cT — cTaHaapTHoe;

mnn — NNacToBRoE;

B — B 0GBOAHEHHO 30HeE;

OTH.el. — OTHOCUTEeNbHasA eaAMHULA;

a.o. — abcontoTHas 0TMeTKa;

Cyx — CyXoWu;

KOMM  — KOMIMOHEHT;

K — KOHAeHcaT HecTabuNbHbIN;

3an — 3anachi;

MBK — rasoBOAAHON KOHTAKT;

rK3 — locyaapcTBeHHan KOMUCCUSA Mo 3anacaM NonesHblx uckonaemelx Pocecuinckon ®epepaunn;
KM — rasokoHaeHcaTHoe MecTopoXaeHue;
KIrc — KOHAEeHcaT rasoBblii CTabUNbHLIN;
KIr'H — KOHAEeHcaT rasoBbll HeCTabUrbHbIN.

MpwumeyaHune— 3HaK «~» Hag NAapaMeTPOM 03HAYAET CPEAHEB3BELLEHHOE 3HAUYEHNE BESINYMHbBI UKW BbIUMC-
NEeHHOE MO CPeAHNM 3HAYEHNSIM NapaMeTpoB.

5 O6wume nonoxeHun

5.1 MeTtoa noacyeTa 3anacoB rasa W rasoBoro KoHgeHcaTa Ha OCHOBe ypaBHEeHWs maTepuarbHOro
BanaHca NpUMEHSIIOT B NpoLiecce paspaboTkn MecTopoXAeHUA (3anexn) Hapsay ¢ 06beMHLIM METOAOM Nof-
cuyeTa 3anacoB yrnesoaopoaos.

5.2 TeopeTudeckoil 0OCHOBOW NoAcHeTa 3anacos rasa ¢ UCMONb30BaHUEM YpaBHEHUs1 MaTepuanbHOro
BanaHca ABnsieTCA MaTeMaTUYeckoe BbipaXkeHWe 3akoHa CoXpaHeHUs Macchl rasa.

MoacueT 3anacos rasa M,, kr, Ha OCHOBe ypaBHEHUA MaTepuanbHoro 6anaHca 6asupyeTtcsa Ha hopmyne

MH = Mr + M;g:-_'-l + Mﬂoﬁ, (5.1)
roe MT — macca cBobogHoro rasa, ocTaBLIErocs B nracte Ha TeKyw\ylo aarty, Kr;

M3 — macca rasa, 3auieMneHHoro B 06BoAHEHHON YacTu NNacTa, Kr;

M, . — Macca fo6bIToro rasa, Kr.

5.3 ObbekToM noacyeta 3anacos ABNAETCA 3anexb, paspabaTbiBaeMas CaMOCTOSATENbHOW CeTKOW
CKBaXKMH. [INA OTAENbHBIX MMAPOANHAMUYECKN U30NUPOBaHHbLIX YacTen (Nnowaaen) sanexu gonyckaerca
BbINOSIHATL MOACYET 3anacoB Ha OCHOBE YpaBHEHWUs1 MaTepuanbHoro 6anaHca pasaenbHO ¢ MocneayoLwmum

CYMMUPOBAHUEM.
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5.4 TMopac4yeT 3anacoB rasa W rasoBoro KoHAeHcaTa Ha OCHOBE ypaBHEHUs MaTepuaribHoro GanaHca
BbIMOJIHAOT Ha KOHKPETHYHO AaTy (Kak NpaBusio, Ha KOHeL, kaneHaapHoro roaa), npu 3ToM yUMTLIBaKoT reonoro-
npoMbIcrioByio MHGopMaLuio 3a Becb Nepuod paspaboTki MeCTOpOXKAEHUS.

5.5 3anachl rasa, nogcuATaHHbIE Ha OCHOBE YpaBHeHUsl MaTepuanbHoro 6anaHca, OTHOCAT K kKaTeropuu
npomblwneHHbIX 3anacos [1]. MoacunTaHHble HAa OCHOBE ypaBHeHUs MaTepuanbHoro GanaHca sanachl
pacnpefensoT No y4eTHBIM KaTeropusiM NPonopuUMoHanbHO BenNnYMHaM 3anacoB COOTBETCTBYHOWMX KaTe-
ropuvi, BblaeneHHbIX Npy noacyeTe 06beMHLIM METOA0M.

5.6 MpunpoBeaeHun noac4eTa HEOGXOAUMO YUUTLIBATL PEXUM Pa3paboTKM 3anexu.

5.7 Pexum pa3paboTku 3anexu c4UTaloT ra3oBbiM NpU OTCYTCTBUN NPOABUXEHUS NNACTOBOWM BOAbI B
3anexb. MNpu 3acuKcMpoBaHHOM No AaHHBIM KOHTPONA 3a pa3paboTkoi reodranieckummn meToagaMmn NPOABK-
JKEHUM BOAbI B 3a5eXb PEXUM CYMTAIOT YNPYroBOAOHANOPHLIM. [ononHUTeNbHbIe NPU3HakKM yNpyroBogoHa-
MOPHOTO peXMMa — 3TO CHKEHWE NNAacTOBOro AaBMeHUs B Nbe30MEeTPUYECKUX CKBaXKMHAX, BCKPbLIBAOLLNX
OTNOXeHUsa Huxke HayanbHoro MBK unn npo6ypeHHbIX 3a KOHTYPOM ra3ocHOCHOCTU, U 06BOAHEHWE aKcnnyaTa-
LIMOHHBIX CKBaXKMH B npoLecce paspaboTku 3anexu.

MpumeyaHune—/na TPEWNHOBATO-NOPUCTLIX KONNEKTOPOB OOBOAHEHUE CKBAXWH MOXET MPOMCXOaWuTh Mo
cucCTeMe TPELLVH, NMPU 3TOM pexum paspaboTkm 6yaet 6nmsok k rasoBomy.

5.8 PesynbTatoMnoac4yeta ABNATCA Ha4anbHble reofiornyeckue sanachl rasa v koHaeHcaTa, Tekylume
(ocTaTouHble) 3anachkl ra3a U KoHAeHcaTa, 3anachl rasa v rasoBoro koHaeHcarta, octasluMecs B 06BoAHEHHOM
obbeme 3anexu.

5.9 HeoTbemnemasi yacTb noagcyeTa 3anacoBs YrNesoaopoaoB — 3TO MOCTpPoeHUe LncpoBbIX reonoru-
YecKon U ruapoanHaMmu4eckon mogenen Ha oCHoOBe COBOKYNHOIrO aHanuaa pesynbTaToB BCeX UCCNeoBaHuin,
NPOBOAUMBIX B MpoLiecce MOUCKOBO-OLIEHOUHbIX, pas3BefoyHbiX paboT u pa3paboTkM MecTopoXaeHUst
(3anexu) B COOTBETCTBUN C perfiameHToM Mo CO3AaHWUI0 NOCTOSIHHO AENCTBYIOLUX Fe0SIoro-TEXHONOrMYECKMX
Moaenen, yreepxxaeHHbIM MuHtonaHepro Poccuun [2].

5.10 MoacuyeTHble NapamMeTpbl (Ao6blMa yrnesoAopodos, NNacToBOe AaBfieHUe, KONMMYeCcTBO BHed-
puBLLENACS BOAbI) 3a BECb Nepuoa pa3paboTku 3anexu NpUBOOAT Ha eAuHYIo AaTy pacyeTa.

5.11 MNpunpepcTasneHun s N’K3 noacyeTa 3anacoe rasza v razoBoro koHAeHcaTa 06 beMHbIM METOAOM MO
obbekTam nogcyeTa ¢ 0TBOPOM rasa B konuyecTse He MeHee 30 % OT HauarbHbIX 3aMacoB OTYET MO NoAcHeTY
3anacoB crnegyeT NpeAcTaBnsATb ¢ 06A3aTesNibHbIM MPUNOXeHWeM oT4yeTa No NoAcYeTy 3anacoB Ha OCHOBe
ypaBHeHUs1 MaTepunansHoro banaHca.

5.12 Mpwn oT6ope rasa ns obbekTa noacyeta 6onee 50 % noacyeT 3anacoB rasa u ra3oBoro KOHAeHcaTa
Ha OCHOBe YpaBHeHWs1 MaTepuarnbHoro banaHca sBnsieTCs NPUOPUTETHBIM.

6 Tpe6oBaHus K ucxogHOW MH(OpMaLUK ANA NoAcYeTa 3anacoBs rasa
M ra3soBoOro KOHgeHcaTa

6.1 OCHOBHble XapakTepucTukuX, onpeaensolme HavyarnbHble reonormdeckme sanachl:

- rTeoMeTpuYeckue pasMmepbl 3anexu (nnowadb B npegenax KoHTypa rasoHOCHOCTU, adhdhekTuBHasn
rasoHacblleHHas TonwmHa);

- MOPUCTOCTb;

- HayvarnbHas ra3oHacblLEeHHOCTb;

- MMOTHOCTb rasa npu cTaH4apTHBIX YCIIOBUSIX;

- KoathpUUMEHT CxXMMaeMocTy;

- HayvarnbHOe NnacToBoe AaBneHue;

- NnactoBas Temneparypa;

- KOMMNOHEHTHBI cocTar NNacToOBOro rasa;

- HadvanbHoe nonoxeHue MBK.

6.2 OcHoBHble xapakTepucTuKn, HeobxoauMele Ans nodcyeTa HavasbHbIX 3aMacoB Ha OCHOBE ypas-
HeHUs MaTepunanbHoro 6anaHca:

- KONMMYecTBO 0TOBPaHHOro 13 3arnexu nnactosoro (cBo6oaHOMo) rasa;

- Tekyluas (ocTaTouHast) ra3oHachILLeHHOCTb;

- Tekyllee NnacToBoe AaBfieHue;

- TeKyLniA CoCTaB NIacToBoro rasa;

- TeKyLMi KoadhPULNEHT CXUMaeMOCTU raza;

- Tekyulee nonoxeHune NBK.
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6.3 NcxoaHble AaHHbIe ANs NoAcyYeTa 3anacoB rasa 1 ra3oBoro KoHaeHcaTta Ha OCHOBE ypaBHeHUs MaTe-
puaneHoro 6anaHca — 3T0 pesynbTaThbl NePBUYHBIX (MONyYaeMbIX Ha HaYanbHOM 3Tane 0CBOEHUA) U TEKYLLIMX
nuccnegoBaHUin, MPOBOAUMBIX B paMKaX KOHTPOSS 3a pa3paboTKoi MeCcTopoXaeHUs.

6.4 KoHTponb 3a pa3paboTkoi MeCTOPOXKAEHUS OCYLLECTBIISIET OpraHn3auus-Heaponons3oBaTens npu
yyYacTum opraHusaummn-npoeKTUpoBLIMKa, BeAyLLein aBTOPCKUIN HAA30p 3a peanusaumein TEXHUYECKOro npoek-
Ta pa3paboTku.

6.5 O6beM 1 NeprogUYHOCTb UCCREeAOoBaHUIA MO KOHTPOSO 3a pa3paboTkoi MecTopoXaeHWiA onpeae-
NAeTCA TEXHUYECKMM NPOEKTOM pa3paboTkn U AeACTBYOWUMUA HOPMATUBHLIMU OKYMEHTaMWN NO KOHTPOSTHO
3a paspaboTKon MecTopoXAEHWNA.

6.6 HavanbHble napameTpbl — NNacTOBOE AaBIIEHUE, TeMnepaTypa B 3anexu, nopucTocTb, 3 deKkTmB-
Hasi TOMLMHA U ra3oHackILWeHHOCTb — onpeaensioT B npouecce PP npu ucnbiTaHWM ckBaXuH reounsudecku-
MU MeTodaMuM U MeTOAOM UCCredoBaHUs KepHa, a KOMMOHEHTHBIN cocTaB NacToOBOro rasa U NioTHOCTb
onpeaensoT B cooTBeTcTBNM ¢ TOCT 30309.1 oo Hauana pa3paboTku Npy noacyeTe 3anacos rasa v KOHAEeH-
caTa 06 bEMHbLIM METOAOM.

6.7 KoabduuneHT cKnumaemMoCcTu rasa B 3aBUCMMOCTU OT cocTaBa U Tepmobapuyeckux ycrioBuin
onpegenstoT B cooTBeTcTBUM ¢ TOCT 30319.2.

6.8 [ns rasokoHaeHcaTHbIX 3anexen onpegensoT noTeHUuanbHoe coaepXxaHue KoHaeHcaTa B nracTo-
BOoM (cBOGOAHOM) rase, a Npu CHWKeHNW NNacToBOro AaBNeHUs HUXKe AaBMeHUs Havyana KoHgeHcaumm — ero
KONMM4YecCTBO, BeiNaBLUee B 3anexu. HayansHoe 1 Tekylliee noTeHuuansHoe cogepkaHue KoHaeHcara B acTo-
BOM rase onpefensioT o peaynbTatamM NPoMbICMOBbLIX ra3okoHAEHCaTHLIX uccnegosaHuin n PVT-uccnenosa-
HUA PeKOMBUHNPOBAHHBIX MNPO6 B COOTBETCTBUN C UHCTPYKUUEN, YTBEPKAEHHOW MUHUCTEPCTBOM ra3oBou
npoMblLLnIeHHocTH [3].

6.9 Tekyuwee nnacToBoe AaBrneHue

6.9.1 Tekyliee nrnacToBoe AaBneHWe onpedenstoT NoCPeACTBOM U3MEPEHUI rMyOUHHBIMA MaHOMET-
pamiu B HabnogaTenbHbIX CKBXXMHAX; OCTAHOBNEHHBIX OAUHOYHBIX A0ObIBAOLLMX CKBaXKUHAX NOCHE MOSTHOro
BOCCTaHOBMEHNS AaBeHUS.

B cny4yae KycTOBOro pasmelleHWs CKBaXXWH Arsi U3aMepeHuin Heobxoauma ofHOBpeMeHHasi OCTaHOBKa
BCEX CKBaXKMH UCCreayeMOoro KycTa 0 BOCCTaHOBMEHNS B HAX N1acTOBOMo AaBeHusI.

6.9.2 B criydae HEBO3MOXHOCTN NpoBedeHNUs ryOUHHBIX M3MepeHUiA 4519 ra3oBbIX 3anexen gonycka-
eTCs BbIUMCNATL NNacToBOE AaBrieHUe No U3SMEePEHUAM CTaTUYeCKOro AaBfeHNaA Ha YCTbe CKBaXKUHLI B COOT-
BETCTBUM C UHCTPYKLIMER, yTBEPXXAeHHON MUHNCTepCTBOM rasoBon NpoMblilneHHoCcTH [3].

6.9.3 B ckBaXunHax ¢ XXMOKOCThIO Ha 3ab0e, a TakKe B rasokoHAeHcaTHbIX CKBaXXUHaX B ob6a3aTensHOM
nopsigke Heob6xoaUMbl U3MepeHust 3abOUHOro AaBneHUAa rMyBUHHBIMWU MaHOMeTpamMKn nocne MoSIHOro BOC-
CTaHOBJIEHNS YCTLEBOIO JaBINEHUSI.

6.9.4 M3mepeHHble NNAacToBbIE AaBNEHUA NepecHUTLIBAIOT Ha AaTy noacyeTa 3anacos MHTepnonaunen
(akcTpanonsuuen) n NpUBOANAT (ONpeaenstoT) Ha YCNOBHYIO NOCKOCTb NpUBEAEHNA.

6.9.5 [lna ucknoyeHns cnyyYyamHblX U CUCTEMaTUYECKUX OWKNBOK B AaHHBIX O NNacTOBOM AaBneHuu
no paspesy NPOAYKTUBHBLIX OTMOXKEHWA BbIAENSIIOT HECKOMbKO COMOCTaBUTENbHLIX PYNM CKBaXWH (Kak
B 9KcMyaTauMOHHOM Mosie, Tak U 3a ero npegenamun) ¢ pasgencHon nepdopaunen oTaenbHbIX YacTten
paspesa.

6.9.6 B nbesomeTpuyeckUx CKBaXXMHaX NNacToBOe AaBneHue Npu U3sBECTHOM NOMOXEHUU YPOBHSA BOAbI,
3anonHsLWen cKBaXxuHy, onpeaensioT B COOTBETCTBUU C UHCTPyKUuen, yTeepxaeHHon MUHUCTepCTBOM
rasoBou NPOMBbILLNEHHOCTU [3].

6.10 NopgoBoOi U HakoNMneHHbIA OTGOP rasa U ra3oBoro KOHAEHcaTa No CKBaXWUHaM, y4acTKkaMm
M B LLeNTIOM NO 3amneXu ¢ Hayana pa3paboTku

6.10.1 Wcnonb3yloT OTYeTHble AaHHble opraHusauuu-Heapononb3oBaTena no AobbiMe U NoTepam
yrneBoaopoaoB (noMecsiuHble, KBapTarbHble, FofoBble) 3a Becb Nepuog paspaboTkn MecTopoXaeHus.

6.10.2 lMpu onpeaeneHnn HakoMeHHOro oTbopa rasa U3 3anexu Ha KOHKPETHY AaTy AoskHa ObiThb
yuTeHa fobblua HaunMHas ¢ NepBoN pa3BeA0HHON CKBaXKUHBI, AaBLUEN NPOMBILLSIEHHBIA MPUTOK.

6.10.3 Mpu noacuete 3anacoB obs3aTeneH yyeT NOTepb rasa BO BPEMS:

- MpOAYBKM CKBaXKUH B aTMocchepy npy onpoboBaHnn 1 UCNbITaHUU CKBaXKWUH;
uccrnegoBaHUM CKBaXUH;
aBapurUHOro oOHTaHUPOBaHUS,

- TEeXHOMOTUYEeCKUX NOTEPb, CBSA3aHHBIX C HErepMeTUYHOCTbIO 060pyAOBaHUS.

6.11 CpegHee gaBneHue, B3selleHHOe MO 3(hEKTUBHOMY rasoHachbILEHHOMY NOPOBOMY O6LeMy
3anexu, onpeaensitoT ¢ UCNOSb30BaHWUEM reosiorM4eckon Mogenu, NPUHATON Ans nogcyeTa 3anacos o6bem-
HbIM METOA0M.
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6.12 Tekywee nonoxernue MBK onpegensioT no reodusMyeckum UCCNeaoBaHUAM, NPOBOAUMBLIM
B NpoLecce KOHTPOISA 3a pa3paboTKon 3anexu.

6.13 TekyLuylo razoHacbILEHHOCTb B 3aHATOW BOAOW YacTy 3anexu onpeaensioT B npouecce paspa-
60Tkn NyTem NpoBeAeHUs cneunanbHbIX reousanyeckux UccrneaoBaHuii U aKcnepuMeHTanbHbIX uccneao-
BaHWIA Ha KepHe.

6.14 EAMHMULbLI U3MepeHUA UCXOAHBbIX AaHHbIX

MpunoacyeTe 3anacos razaun ra3oBoro KoHaeHcaTa noacyeTHole napamMeTpbl USMepPAIOT B COOTBETCTBUN
cFOCT 8.417nTOCT P 8.645:

- TOJNIWLMHY — B MeTpax C TOYHOCTbIO A0 AEeCATbIX aonen eanHNLb;

- nJiowaab — B ThiCAYax KBagpaTHbIX METPOB C TOYHOCTLIO A0 AECATLIX A0Ne N eOUHULbI;

- [aBneHne — B Meranackansx ¢ TOMHOCTbIO A0 COThIX A0Nen eANHULbI;

- K03hULNEHTBI TOPUCTOCTU U ra30HAaCILLEHHOCTN — B AONAX eANHNLEI C OKpyrneHunem Ao TblCAYHbIX
aonewu;

= 3anachbl rada — B MUJIJTMOHaX KY6M‘-IeCKVIX MEeTPOB C TOYHOCTbIO A0 COTbIX aonen eauHNLbI;

- KONMUYeCTBO BHEAPUBLUENCA B 3aneXb BOAbl — B MUNIMOHAX KyGquCKMX MEeTPOB C TOYHOCTbIO A0
AeCATbIX AoNen eANHULbI;

- 3anacbl KOHAeHcaTa — B ThiCAYaX TOHH C TOYHOCTbLIO 0 COTLIX A0NeN eAUHNLBI.

Mn puMeyYyaHmne — 3anacbl rasa yKa3biBaloT npuBeAeHHbIMKU K CTaH4apTHbIM ¢ yCNOBUAM B COOTBETCTBUMMU
¢ FOCT 2939.

6.15 TNpunoxeHusi, opmMa KOTOPbLIX ycTaHOBMeHa B Tabnuuax A.1—A.14 (npunoxeHue A), cogepxart
AaHHble, HeobxoanMble A4St NPOBEPKU NoAcYEeTa 3anacoB rasa 1 rasoBOro KoHAeHcaTa Ha OCHOBE ypaBHEHUs!
mMaTepunaneHoro banaHca.

7 Tpe6oBaHMA K NoACYETYy 3anNacoB ra3a u ra30Boro KOHAeHcara Ha OCHOBe
ypaBHeHVA MaTepuanbHoOro 6anaHca

7.1 [ns noacyeTa HavanbHLIX 3anacos rasa rasosoi 3anexu Q,,,, MIH M3, B 06bEMHbBIX eauHULIAax
N3MepeHust NPUMEHAINT ypaBHeHne maTepuanbHoro 6anaHca B MHTerpansHoMm Buae, npeobpasosaHHoe npu
nepexope oT ypaBHeHUA (5.1)

= _Ta p(t) Tor Pe(t) 7.1)
Quan = av+ to o me P gy ),
TP J BT R e VIG Y R

rae  V — HayarnbHbI reoMeTpudeckuin 06bem 3anexu, pasHbli V, + V ¢, MiH M3,
V, — TekyLLuii reomeTpudeckuii 06beM HeOBBOAHEHHOM 30HbI 3arieXXu, MITH M3;

V5, — TEKYLUMIA reoMeTpudecknili 06beM 06BOAHEHHOI 30HBI 3aNeXu, MITH M3;

E—xapakTepucTudeckas yHKUUSA KonneKkTopa, KoTopast MPUYMCIIiEHHOM UHTErpupoBaHun npuHuMaeT
3HayYeHne eanHULLbI, eCriv 3rieMeHTapHbIA 06beM dV OTHOCUTCA K KONNEKTOPY, U HYIS, €CINN K He-
KOMrekTopy;

P, P(f), p4(t), pe;— HauanbHoe, Tekyllee NnacToBble AaBneHus; AaBneHne B 06BOAHEHHON YacTu niacrta B
aneMeHTapHoM o6beMe; cTaHAapTHOE AaBneHne cooTBeTCTBEHHO, MIa;
z,, — ko3hpuLMeHT CkMMaeMocTUrasa npu HavyanbHOM AaBNeHUN, HavanbHON TeMnepaTtype U Havarnb-
HOM cocTaBe rasa;
Z[p(t)], zIp(H)] — koathpULMEHTEI CKUMaeMOCTU rasa Npu TEKyLWX cocTase rasa v nnacToBOM AaBNeHUN B
rasoBoil ¥ 06BOAHEHHO YaCTAX 3aNexXu;
T 1 T, — cTaHaapTHas 1 NnacToBas TemnepaTypa COOTBETCTBEHHO, K;
o — KO3 PULIMEHT razoHaChILLEHHOCTU B 31eMeHTapHOM 06beme Npu TeKyLLeM NNacToBOM AaBneHUU
U TeKyLlLleM COCTaBe rasa, gonuen.;
- — K03ahULIMEHT OCTATOYHON ra3oHaChILLIEHHOCTU B 3NeMeHTapHOM o6 beme 06BOAHEHHO YacTu 3a-
NeXu NPy TekyLem NnacToBOM AaBNeHUN B 3TOW YacTu U TEKYLLIeM cocTase rasa, ionu ea.;
m — ko3 ULMEHT NOPUCTOCTU B 3fIeMeHTapHOM obbeme Npu TekylleM NNacToOBOM [aBfeHun, [05u
ea.;
Quo6(f) — I;aKOHHeSHHbIﬁ oT6Op razaus 3anexwu, npuBeAeHHbIA K CTaHAapPTHBIM YCNOBUAM, BMOMEHT BpeMEHHU
, MITH M3,

O
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MpumedyaHune— lepBoenBTOpOE cnaraemsle B (7.1) paBHbl OCTaTOYHLIM 3anacam ra3a B ra30HaChILWEeHHOW U
06BOAHEHHON YacTsX 3anexu COOTBeTCTBEHHO. [1ns cny4asi ra3oBoro pexvma 3anexu BTopoe craraemoe B (7.1) paeHo
HYMI0; BbIMWMCIEHUE NePBOro MHTerpana NpoBoAsT NO HaYanbHOMY 06beMy 3anexu.

Mpu HyneBom oT6ope (A0 Ha4ana pa3paboTkm mecTopoxaeHus) dopmyny (7.1) npeobpa3sytoT B hopmyny noacyeta
3anacoB 06 bEMHbBIM METOAOM.

7.2 Bxogswue B cdopMyny (7.1) nHTerpansl BbIYUCAAIOT CyMMUPOBaHMEM MPOU3BEAEHUA NOAbIHTEr-
panbHbIX BblpaXKeHW Ha BeTMYNHY 06bema COOTBETCTBYIOLLMX iYeekK Mo BCeM A4eikaM TpeXMepHO reonoru-
yecko Moaenn, CooTBETCTBYIOLEN NPUHATON AN nofcdeTa 3anacoB o6beMHbIM MeToaoM; opmyna Ans
noacyeTa 3anacos UMeeT BuA:

ij(t)

- I pi(t) Ter S
Quan = 0T oa;mEhS L+ T Ny mEhS, + Qpos(l), 7.2
3an mnchg 1 1= IZ[p,(t)] 'rnnpc.rjg J FAcT i gt Z[p(t)] Ao ( ) ( )

rAe N — Y1Cno 311eMEHTOB (S4EIKV reonorMieckoil Moaenu) 3anexm, pasHoe n, + n,;
Ny — Y1CNO 311eMeHTOB HeobBOHEHHOro 06beMa 3anexu;
N, — Y1CNO 3remMeHToB 06BoAHEHHOro 06bema 3anexw;
i — nHaekc anemeHTa HeobBoAHEHHOro obbema 3anexu;
J — nHpekc anemeHTa 06BoAHEHHOrO 06bema 3anexu;
h — TonwmHa anemeHTa Heo6BOAHEHHOrO 0O bEMA 3aMneXU, M;
S — nnowagk aneMeHTa Heob6BoAHEHHOro o6bema 3anexu, m2.

Mpwnmedanne— [Onsa gedopmypyeMbiX KONNEKTOPOB CreayeT yUnTbiBaTh U3MEHEHUE NOPUCTOCTU NPY CHXE-
HUW NIACTOBOIO AABNEHNS NO PE3ynbTaTtam 3KCNepUMEHTOB Ha KEpHe.

7.3 TeomeTpuyeckyto bopmy 0b6BOAHEHHOM YaCTU 3anexun yCTaHaBMMBaOT NOCTPOEHNEM KapTbl TEKY-
wero nosnoxerHna NBK no chaktnyecknm reousmyeckum JaHHbIM Ha aaTty nogcyera.

MpwumeyaHune— NpyNocTpoeHU KapTbl TEKyLLero nonoxenHus BK cnegyeT BbINONHUTL aHanm3 n oTEpakoBKy
UMELLNXCA AaHHbIX, B YACTHOCTU UCKMIOYUTL JaHHbl€ NO CKBa>XMHaM C nogbemMom BKno HerepMmeTn4yHoMy 3aKOJIOHHOMY
NpOCTPaHCTRY.

7.4 B pacyeTax MCNob3yroT NNacTOBY TeMnepaTypy, TpUBeAeHHYIO Ha YCIOBHYHO NMIOCKOCTb C y4EeTOM
reoTepMmnYecKoro rpagueHTa.

7.5 MnacToBble AaBneHWs B rasoHaCbIWEHHON YacTh 3anexu onpeaenstoT no kapte wusobap,
NocTPOEHHOW Ha gaTy nogcyeTa, U MPUHUMAIOT MOCTOAHHBIMU NO paspesy.

7.6 MnacToBble AaBrneHNs B 06BOAHEHHOW YacTu 3anexu Ans cnydas ynpyroBoaoHanopHoro pexumma
JoryckaeTcsi IpUHUMaTh paBHbIMU AaBNEHUIO B ra3oHacblLLEeHHON YacTu pa3pesa ¢ NonpaBkon Ha AaBneHue
ctonba Xngkoctu oT TekyLlero nonoxexus MBK ao rnybuHbl A4elikn reonornyeckoin mogenu.

7.7 [Onsi nocTpoeHws kapT nsobap:

- YCTpaHsItoT criyvaiiHble oWnBKM B U3MePEeHUsIX 4aBNeHWI Mo CKBaXXUHaM,;

- repecyuThIBalOT USMepPEeHHbIE 3HaYeHNA NNACcTOBOro AaBNeHUs Ha YCITOBHYIO MITOCKOCTL NPUBEAEHUS;

- MPUBOAAT 3HAYEHUA NNACTOBOro AaBNeHUsA Ha YCNOBHOM NNIOCKOCTU K AaTe noJcyeTa 3anacoB.

7.7.1 Ona BbIABNEHUA CAyYalHbIX OWWUGOK B 3HAYEHUSX aHaNU3MPYHT TEXHOMOMMI0 MpPOBeAEHUs!
nccneqoBaHWn B COOTBETCTBUM C UHCTPYKLMEN, YTBEPXXAEHHON MUHUCTEPCTBOM ra3oBOii NPOMBILLIEHHOCTHU
[3], cTpoaT rpacduku AMHAMWKW NAACTOBOTO AAaBfIEHUA BO BPEMEHW ANsl KakAoW ckBakuHbl p(f) = f(f).
Mpu NnocTpoeHUn NCMOoMb3YIT Kak U3MepeHHble 3HaYeHWA NNacToBOro AaBrfeHus, Tak U paccuuTaHHble no
CTaTU4ECKOMY AABIIEHUIO HA YCTbE.

7.7.2 NamepeHns NNacToBOro AaBrieH!Us Ha YCNOBHYIO MNOCKOCTb NepecyuTbIBatoT no 6apoMeTpuyec-
Ko chopmMyrie B COOTBETCTBUN C UHCTPYKLNEN, yTBEPKAEHHOW MUHUCTEPCTBOM rasoBoOM NpoMblLLnieHHOCTU [3].

7.7.3 Onsa npuBegeHWs NNacToBOro AaBrfieHUA Ha YCNOBHOW NMOCKOCTU K AaTe noAacyeta no Kaxaou
Aob6biBaloLLel CKBaXXUHE CTPOAT rpadpukin 3aBUCUMOCTU MITacTOBOro AaBneHust ot Bpemeru p(f) = 1)

7.7.4 WuTepnonsaumen (akcTpanonsuuMen ao nonyroga snepen) no rpacdukam p(f) = Rf) onpeaensiort
3Ha4YeHWe NNacToBOro AaBneHusl, COOTBETCTBYIOLLEro aTe nogcyeta (MOMeHTY BpeMeHu {).

7.8 KoHTponb noctpoeHus kapT u3obap u Tekyulero nonoxenusi FBK pekomeHayeTcst npoBoauTh €
UCNofMb3oBaHNMEM pacyeToOB Ha afanTUpPOBaHHOW MO AaHHbIM UCTOpuUM pa3paboTku ruapoaAvHaMUYEcKon
Moaenu.

M pn m ey aHu e — B cnyyae npoBeaeHnsi Ha mectopoxaeHum 4D cercmuyecknx n/mnm noBpeMeHHbIX rPaBUMET-
PUHECKNX UCCNEeAOBaHWUIA PEeKOMEHAYETCS UCMONb30BaTh pe3ynbrartbl UX 06pabotku ansi yrouHeHus nonoxenust BK Ha
y4YacTKax OTCYTCTBUS UBMEPEHWI MO CKBAXMHAM.

7.9 C uernblo UCKITIOYEHMWS CryYaiiHbIX oLIMBOK noacyeTa 3anacoB, a Takke YTOUHEeHUs1 pexxuma paboThbl
3anexu pekoMeHayeTcs aHanMsnpoBaTh 3aBUCUMOCTL U3MEHEHUs! CpeIHEB3BELLEHHOrO MO rasoHaChILLEHHO-

7
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My NOpOBOMY 06bemy 3anexun npusegeHHOro nNnacTtoBoro AaeneHua o1 HakonjieHHoOro 0T60pa U3 3alnexu

[zﬁ;:t))]J = 1Q06(1)] M cymmapHoro konuyecTsa BHeapuMBLIEACA B 3anexb Boabl Q,(f) oT BpemeHW. 3TU 3aBuCH-

MOCTU CTPOSIT 3a BeCb Nepuod paspaboTku ¢ WwaroM, 4ocTaTouHbIM ANA NpoBeAeHUa aHanuaa, Ho He Bonee
nATU NeT.

7.10 [1ns oueHKM KonuyecTsa BHePUBLLEHCS B 3aeXb NNacToBon oAbl Q (f) Ha MOMEHT BpeMeH! {,
MIH M3, NpK yNpyroBoAoHanopHOM pexume npuMeHsiioT opmyny

n2 7.3
Qut) = (@] — coer )M B, @3
=

7.11 CpepaHeB3BelleHHOe Mo ra3oHachlLLeHHOMY NopoBOoMy 06beMy 3anexu NpuBeaeHHoe NacToBoe
AaBneHne BbIYUCISAIOT Mo hopmyne

ia,-m,-g,-h,.s,. Pl +€2“/’";§jh,-8i Pio(®)
Z[P(t)]J

[p(t) = z[p(t) i3 zlpe(t (7.4)

n
i amEhsS; + 2 o miEhS,;
=

=

M pnMmedvyaHne— Onsa cny4vas ra3oBoro pexnma BTopble CyMmmMmbl B Yncnutene u 3HameHarene paeHbl HyNio; Bbl-
YNCNAIOT NepBble CyMMbI MO NepBoHa4YanbHOMY 06bemy 3anexu.

7.12 Ons cnyyas cnaboaedopmMnpyeMblx KONNMEKTOPOB 3aBUCUMOCTb BblUMCAsieMblX No hopmyne (7.4)
cpeaHeB3BeLleHHbIX MPUBEeAEHHBIX MNAacTOBLIX AABMEHUIA OT HakonneHHoro otbopa rasa npu rasoBoM pexume
ABNAETCA MUHENHON.

MpumedyaHune—OTKNOHEHNE YKa3aHHON 3aBMCUMOCTM OT NUHENHON MOXET ObiTb CBA3aHO C HEROCTOBEpP-
HOCTbIO MCMOMNb3YeMON FreonorMYeckon Moaenu, HETOMHOCTBIO MOCTPOEHUS KapT u3obap, U3MEHEeHMEM NOPUCTOCTU NpU
CHWXeHUM NNacTOBOro AaBNeHUs, BbiNaAeHMEM KOHAeHcaTa B NnacTe AN ra3okOHAEHCATHbIX MeCTOPOXAEHWUN, a Takke
BNUsiHUEM 06BLEMOB NOCTYNMBLLEN B 3aneXb BofAbl U 06bemMa 0CTaTOYHOrO rasa B 0GBOAHEHHOW Y4acTu 3anexuv npu ynpyro-
BOAOHaMNoOPHOM PEXUME.

7.13 [ns Menkux MecTopoXAeHWUi B criyyae rasoBoro pexuma AonyckaeTca ocpegHeHne NnacToBoro
AaBneHns NpuGImkeHHbIMA cnocobamu, NpeAcTaBneHHbIMU B NPUNOXeHUn B; B gaHHOM cnydae 3anachl
BBLIYMCNAOT MO hopmyrne

Py
Quan = —2— Quos(t). (7.5)

&_[ p(t) J
z, \z[p(t)]

M pwnmeyanune— Wcnonbsosanme dopmynel pakTmueckn MASHTUYHO ONpeaerneHuio 3anacos rpadoaHanvmTu-
p(t)
z[p(t)]

7.14 B cocraBe noacyeTa 3anacos Ha OCHOBe ypaBHeHUsI MaTepuanbHoro 6anaHca pekomeHngyeTcs
BbIMOMHATL OLeHKY APEeHUPYEMbIX 3anacoB Mo 30He pacnonoXeHUs SKCNyaTauNoHHbIX CKBaXKUH.
7.15 [peHupyeMble 3anackl BEIMUCNSIOT No bopmyne

4eCKUM CNocobOM 3KCTpanonsiumein 3aBUCMMOCTH [ J = f[Qpuos(f)] AO NepeceyeHus ¢ ockio abeumce.

(Quos (t2) = Quos (1) [ p(tz)J+Q ¢
(p(m H p(tz)J 2lpteon) * e 79

z[p(t,)]) \zlp(ty)]

Qup(tz) =

AN
rae plt) Lz)— cpefHeB3BeWEeHHOEe NpuseaeHHOe NNnacTtoBoe AaBneHne B MOMEHTbLI BpeMeHn t1 I/It2

z[p(t)] z[p(ty)]

B HEOBBOAHEHHOW YacTu 3aNneXu B Npeaenax 3oHbl pacnornoXeHns 3KCnnyaTaunoHHbIX
CKBEXXWH BbIYMCISAIOT Mo hopMyne
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[ p(t) ] - ga,m,a, " z[pi()] 7.7)
zZ[p(t)]

i om;Eh;S;

i=1

MpumMeyaHue— OueHeHHble ykadaHHbIM CNOcoBoM ApeHupyemble 3anackl ONpeaensoT AMHaMUKY CHUXKEHUS
JaBlNeHus B 30He PacrnonoXeHWs 3KCMyaTaLMOHHbIX CKBaXWH B paccMarpriBaeMblii MOMEHT BPEMEHW B YCMOBUSIX pearnu-
30BaHHOW cucTeMbl paspaboTku. [Mepuog Bpemenm (f +{,) AONMKEH COCTaBNATb HE MEHee MSATW NeT.

7.16 [ns oueHKU opeHMpyeMbIX 3anacoB AonyckaeTcs onpefensts cpeaHee NpuBeaeHHoe NnacToBoe
AaBrieHne Kak cpeiHeB3BeLleHHOe MO TeKYLUMM rasoHachlleHHbIM yaenbHbeIM 66 beMaM apeHNpOBaHNs BCcex
CKB&XXUH.

7.17 B kayecTBe OLEHKM ApPEeHUPYeMbIX 3anacoB AOMYCTUMO UCMOJIb30BaTb CYMMY TEKYLUMX ApEeHU-
pyeMblX 3anacoB Mo BCeM CKBaXKUHaM (CM. NpuroxeHue B).

7.18 OTHoweHne obbema ApeHpyeMblX 3anacoB K HavanbHbIM XapaktepusyeT acheKTUBHOCTb CUC-
TeMbl paspaboTku 3anexu.

7.19 OcobeHHOCTM NoAcYeTa 3anacoB rasza Ans ra3oKOHAeHCaTHbIX 3anexen

7.19.1 [OnsraszokoHAeHcaTHbIX 3anexei Ha4yarnbHble 3anackl N1acToBOro rasa BbIuMCAT no chopmyne
(7.1) aHanorM4Ho pacyeTy 3anacoB NacTOBOro rasa Ansi ra3oBbiX 3anexen.

HakonneHHbli 0T60p nnacToBoro rasa Qpqe(f), MIH M3, NepecunTLIBAIOT C YYETOM OTYETHBIX AAHHBIX O
Ao6blye M noTepe yrinesogopoaos (raza cenapaumnmn U HecTabunbHOro koHaeHcarta) no oopmyne

24,04 p,

Qpos(f) = Quos.r(f) + Qnoﬁ.x(t) M

(7.8)

rae Q. (f) — HakonneHHbIA 0T60p rasa cenapauym, MiH M3;

Qp06.(f) — HaKonneHHekliA 0T60p HecTabUIIbHOro KoHAEHcaTa, ThIC. T;
p, — NMOTHOCTbL HecTabunbHOro koHAeHcaTa, Kr/m3;
M, — monekynspHas Macca HecTaburbHOro koHaeHcara, Kr/kMorb.
3HaueHuns NNOTHOCTUA N MONEKYNAPHOW Macchl HeCTabunbLHOro koHAeHcaTa onpeaensioT No pesynbTa-
Tam rasokoHAeHCaTHbIX UCCIeA0BaHN B COOTBETCTBUMN C UHCTPYKLUUER, yTBepXAeHHOW MUHUCTEpCTBOM ras3o-
BOW NPOMbILLNEHHOCTH [3].

7.19.2 HavanbHble 3anacbl Cyxoro rasa Qg,, MiH M3, BLIMUCAAIOT No hopmyne

cyx?
Qeyx = QaarMcyx, (7.9)

rae Q,,, — HavanbHble 3anackl NNacToBoro (CBOGOAHOMO) rasa B 3anexu, MiH M3;
Mﬂcyx — MonsipHas Aors Cyxoro rasa B NiiacToBoM (CyxoMm) rase, aonu eq.

7.19.3 lMpu noac4yeTe 3anacoB rasoBoro koHAeHcata HavanbHble 3anackl KIC S, Thic. T, BEIMUCNAOT
no cpopmyne
S= Qsanl'l, (7.10)
10°

roe Q.. — HavanbHble 3anackl N1acToBoro (CBo60AHOM0) rasa B 3anexu, MIH m3;

3an
1 — HavanbHoe NnoTeHUuanbHoe cofepXXaHne KoHAeHcaTa B acToBOM rase, r/m3.

7.19.4 Tpu CHWKeHUM NacToBOro AaBMNEeHUA Ha AaTy NoAacyeTa HWke AaBneHus Havana koHaeHcaumm
OLEHMBAOT BO3MOXHOE YMEHbLUEHUE ra3oHachIWeHHOro obbemMa rasokoHaeHcaTHOM 3anexu. OLeHKy NpoBo-
AT ¢ Mcrnonb3oBaHMeM pesyrbTaToB ra3okoHAeHCcaTHLIX UccneaoBaHui (cM. npunoxexue ). Mpu usmeHeHUU
rasoHacolleHHoro obbema, npesbillaoweM 5 %, BHOCAT COOTBETCTBYIOLLIME KOPPEKTMBLI B paccuUTaHHble
OCTaTOuYHbIE 3anachl rasa U KoHAeHcaTa.

7.20 eonoruyeckue 3anacbl aTaHa, nponaHa, 6yTaHOB, cepoBOAOPOAa, YITNEKUCIIOro rasa, renus u
APYTUX NMOMYTHBIX KOMMOHEHTOB Q, o\un> THIC. T, BHIMUCAAIOT NO hopmyne

Quomn = ‘Qsa;g;w", 7.11)

rae 1., — NoTeHUnansHoe cofepxaHue KOMNoHeHTa, r/m3.
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MoTeHuuanbHoe coaepkaHne KomnoHeHTa 1.__, 1/M3, BbIMMCNAOT No popmyne

Komn’

loun G
Meoun = KOM;OOKOMI'I’ (7.12)
rae /., — NpoLeHTHoe o6 bemHoe coaepXaHne KOMNoHeHTa B N1acToBoM rase (cM. Tabnuuy A.2 npunoxe-
Hust A);
Gyoun — TWIOTHOCTb  KOMMOHEHTa npu cTaHdapTHbiX AaBneHun 0,101325 MMa u Temnepatype

293,15K (20 °C), r/m3.
7.21 OueHKa AOCTOBEPHOCTU NapaMeTpPoB noacyeTta

7.21.1 To4HOCTb NoacyeTa 3anacoB raza Ha OCHOBE ypaBHEHUst MaTepuanbHoro 6anaHca 3aBUCUT OT
NpaBUrbHOCTY ONpeaeneHns cpeqHero NNacToBOro AaBneHus U KonMyiecTBa BoAbl, MOCTYMMUBLLEN B 3aNexXb.

7.21.2 Kak npaBunio, HeaoCTaTOMHO AOCTOBEPHLIMU SABMAKTCA 3HAYEHUS NAAcTOBbIX OaBMNEHUA U
noavema NBK B 30Hax oTcyTCcTBUS HabnoaeHUA; ra3oHachILLEHHOCTb U NNacToBoe AaBreHne B 06BOAHEHHON
30He 3anexu.

7.21.3 Ona oueHKN BNUSIHAS BO3MOXHOM MOrpeLHOCT HedoCTaTOYHO HaOeXHO onpeaensieMblixX
NUCXOOHBIX AaHHbIX (MapameTpoB) Ha AOCTOBEPHOCTb MOACYETa 3anacoB pPekoMeHAYyeTCsl UCMoNb3oBaTb
OLleHeHHbI ¢ JOMKHOW YBEPEHHOCTbI0 AMana3oH X BO3MOXHOIMO U3MeHeHUs1 (0T MUHUManbHOro 3Ha4YeHus
A0 MakcuMarnbHoro).

7.21.4 PesynbTaThl noacyeTa 3anacoB rasa W ra3oBOro KOHAeHcaTa Ha OCHOBE YpaBHEHWUs MaTepu-
anbHoro 6anaHca no gaHHbIM UCTOPUM Pa3paboTKN MECTOPOXKAEHMS COMOCTABAKT C 3anacamu:

- NoacHNTaHHbIMN OO bEMHBIM METOAOM;

- YMCNALWMMUCA Ha rocyaapcTBeHHOM GanaHce 3anacoB NOMe3HbIX NCKOMaeMbIX U paHee yTBepXaeH-
HbIMU.

7.21.5 Tpu conocTasneHnn 3anacos, NOACYUTaHHBIX 06bEMHBIM METOAOM U Ha OCHOBE YpaBHEHUA
maTepuanbHoro 6anaHca, crnegyeT U3 NocnegHero sHayeHusl 3anacoB UCKIIOUYNTL OCTaTouYHble 3anackl Npu
KOHEeYHOM yCTbeBOM AasreHuu, pasHom 0,101325 Mla.

8 Tpe6oBaHus K coaepKaHUIO AOKYMEHTa (0TYeTa) No NoAcCUYeTy 3anacoB. rasa
M ra3oBOro KOHAeHcaTa Ha OCHOBe ypaBHEeHUs MaTepuanbHoro 6anaHca

8.1 OT4yeTno noAcyeTy 3anacoB rasau rasoBoro KoHAeHcaTa B CooTBeTCTBUM ¢ TpeboBaHuaMU MNpukasza
Ne 34 [4], yTBepXaeHHoro MUHUCTEPCTBOM NPUPOAHBLIX pecypcoB U akonorun Poccuiickon ®eaepauun, [on-
XeH cogepxaTb Matepuansl B 06beme, NO3BOSSIIOLLEM MPOBECTM NPOBEPKY NoacyeTa 3anacos 6e3 NMMYHOro
yyacTus aBTopoB. MaTepuansl nogcyeTa 3anacos BKOYatoT B ceba TEKCTOBYHO YacTb, TEKCTOBLIE, TaGNMUYHbIE
n rpacpuyeckne NpUnoXeHus.

MpumeyaHue— lNepBniHble JaHHbIE KOHTPOMNS 3a pa3paboTkoV MECTOPOXAEHWUI U Pe3yrnbTaTbl UX MPOMEXY-
TouHow 06paboTkm Npy GonbLom obbeme MoryT 6biTb NPeACcTaBNeHb! B BUAE NPUNOXEHUIA HA ANEKTPOHHBLIX HOCUTENSAX.

8.2 B komnnekT MaTepuanos Mo noAc4eTy 3anacoBs rasa u rasoBoro KoHAeHcaTa BXOAAT:

- KOMWs NWLeHsWM Ha npaBo Mnofb3oBaHUA Hedpamu corracHo 3akoHy Poccuiickon ®epepauunn
Ne 2395-1 «O Hegpax» [5] v Mpasunam 6e3onacHocTu, yTBepxaeHHbIM [ocropTexHaasopom Poccuu [6];

- CcrpaBKa opraHunsalun-Heponons3oBaTens o KonmyecTse A406bLITOro rasa M rasoBOro KoOHAeHcarta,
pesynbTaTax U3MepeHuiA NNacToBoro AasneHus (3a Becb Nepuog paspaboTku);

- MPOTOKOI PACCMOTPEHUSA OTYETa MO NOACHETY 3anacoB opraHusaunen-Hegpononb3oBaTenem.

8.3 OrtueT no noAcyeTy 3anacos rasa 1M ra3oBOro KoHAeHcaTa A0MKeH codepxaTb crnefytolmne CTpyK-
TYPHbIE 3N1eMEHTHI:

= TUTYIbHBIA IUCT;

- CMWCOK UCTIONHUTENEN;

- CMMCOK PUCYHKOB;

- cnucok Tabnuu;

- CMNCOK COKpaLLeHWIA;

- pedpepar;

- cofepxaHue (BBeAeHWe, OCHOBHas YacTb TEKCTA, 3aKioYeHne);

- nepeyeHb UCMOMb30OBaHHBIX UCTOYHUKOB;

- TabnU4HbIE NPUMNOXKEHUS,

- rpaduyeckme NPUNOXKeHus,

- KOMUIO TEXHUYECKOTO 3afaHNsl.

10
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O6beM Kaxaoro 13 pasaernos W NOMHOTY U3NOXEHUA OTAeNbHbIX MONOXeHN onpeaenstoT B 3aBUCU-
MOCTW OT CINOXHOCTU TecnorMyeckoro CTPOEHUs MEecTOPOXAEHWS, pesynbTaToB MNpPOoBEAEHHbIX reonoro-
pasBeoYHbIX; Hay4YHO-UCCreaoBaTeNbCkux paboT; cTaaun paspaboTku MEeCTOPOXAEeHUS; AaHHbIX UCTOpU
pa3paboTkn B cooTBeTCTBUM C TpeboBaHuamn WHCTPyKUMM O codepxkaHuu, odopmneHun n nopsake
npeacrasneHus B F[K3 maTepnanos no noacyeTy 3anacos HedTU U roptoumx rasos [7]. Pasgensl, Aybnupyrowme
codepxaHue nogcyeTa 3anacoB 06bLeMHbIM METOAOoM, u3naratoTca B pedepaTMBHON popme CO CChINKON
Ha nocneaHun.

8.4 B pasgene «BeegeHne» npueoaaT o6Lume cBeAeHUSA 0 MECTOPOXKAEHWUM, FO BBOAA MECTOPOXAEHUSA
B pa3paboTky, paspabaTbiBaeMble NnacTbl (3anexu), AaTel 1 HOMepa NPOTOKOMOB MpeabIAYLL X YTBEePXKAEeHUNA
3anacos K3, yTBepxaeHHble 3anackl, 06beMbl 0ObIYN rasa U KoHAeHcaTa Ha AaTy npeabliayLlero noacyeTa,
o6ocHOBaHWe NpUYKH NoacyeTa.

8.5 B paspene «leonoruyeckoe cTpoeHue paioHa U MECTOPOXAEHUA» NPUBOAAT CBEAEHUA B COOT-
BeTcTBUM cTOCT P 53797 nTOCT P 53579.

[ns paszpabaTbiBaeMbIX MECTOPOXAEHWUA MPUBOANAT CONOCTaBNEHUE AaHHbIX O CTPOEHUU MecTopoXae-
HMS MO NpeablayLLMM MaTepuanam ¢ 4oMNONHUTENbHO NOyYeHHBIMU NPU X pa3paboTke u aopassenku; aHanms
BbISIBNIEHHBIX pacxoxaeHui. [Ins MecTopoXXaeHuin, npeacTasneHne o reosiormyeckom CTPOEHUN KOTOPLIX He
npeTepneno U3MEHEeHUI, gonyckaeTcs NPUBOANTL KPaTKylo reonorn4eckyro XxapakrepucTUKy €O CCbINKOW Ha
noacyeT 3anacoB 06bLEeMHBIM MeTOA0M, rae 3TU cBeaeHus Bbinv nanoxeHsl 6onee NomHo.

8.6 B pasgene «PU3MKO-NUTOMNOMMYECKAS XapaKTepUCTUKa KOMNEKTOPOB MPOAYKTUBHLIX MMAacTOB»
NPUBOAST B KPaTKOM U3MOXKEHUM UHDOpMaLIMIO O NodcyeTe 3anacos 06 beMHbIM METOAOM.

8.7 B pasgene «CocTaB 1 CBOWCTBa rasa M rasoBoro KoHgeHcaTta» NpuBoAsT hu3nko-xumudeckune
XapaKkTepUCTUKM raza 1 ra3oBoro KoHAeHcaTa B NnacToBbIX U cTaHAapTHEIX ycrnosusXx. Mo TekcTy B pasgene
npusoasaT Tabnuubl A.1—A.3 (NpunoxeHue A).

8.8 B pasgene «[eonornyeckas Mogenb MeCTOPOXAEHWUA» ONUCLIBAOT Mpoueaypbl NOCTPOSHUA U
NpUBOAST OCHOBHbIE XapaKTepUCTUKU TPEXMEPHOM LMDPOBONA reorniormyeckoin Moaenu, UCNonb3oBaHHON Ans
noacyeTa 3anacoB 06 beMHbBIM METOAOM.

MpwuMeyaHune—eonormyeckyto Moaens NPeAoCTaBNAIOT Ha 3M1EKTPOHHbLIX HOCUTENAX B chopmarax obweano-
CTYMHBbIX KOMMEPYECKUX BEPCUN NMPOrpamMMHbIX NaKETOB; KOMMMEKTHOCTb NpeaocTaBneHuss obecneymBaeT BOSMOXHOCTb
3KCMEePTU3bI MOCTPOEHUS 6e3 y4acTnsA aBTOPOB.

8.9 B pasgene «CBeaeHUs 0 TEKYLLEM COCTOSIHUN paspaboTKu NpuBoasT:

- onucaHne cnucTeMbl paspaboTKu;

- OMHaMUKY OCHOBHbIX TEXHOMOMMYECKUX NoKasaTenemn paspaboTki B CONOCTaBNEHNN C MPOEKTHBIMW MO
obbekTam nogcyeTa 3anacoB (rogoBOA N HaKoNMeHHbIM oT6op rasa KM KoHgeHcaTa ¢ yueToM noTepb, hoHA
3KCMMyaTaLMoHHbIX 1 HabnodaTenbHbIX CKBaXWH, NNacToBble, 3a60MHbIe U YCTbEBbIE AaBMeHus, Aenpeccun
Ha nnacT, A4e6uThbl CKBaXWMH) No roaam ¢ Havana paspaboTku 4o AaThbl nogcyeTa 3anacos;

- aHanua cocTosHUA 1 3 PeKTUBHOCTI paboT Mo KOHTPONIO 3a paspaboTKoN;

- kapTbl M306ap n Tekywero nonoxeHne MBK Ha gaTty nogcyeTa 3anacos;

- XapaKTepucTUKy cTerneHn BbipaboTaHHOCTUN U COCTOSIHWS APEHNPOBaHNSA 3aMacos;

- obocHoBaHMe pexnma paspaboTki 1 LenecoobpasHOCTU UCMONb3OBaHUA MeToda MaTepuanbHOro
H6anaHca;

- Tabnuubl A.4—A.7 (npunoxeHue A).

B cnyyae ncnonb3oBaHusi TpeXMepHOW ruapoaMHaMmM4eckon Mogenu Ans npoBeeHns KOHTPOSIbHbIX
pacyeToB NPUBOAST ee onucaHune, BKoYas npoLeaypbl U pesynbTaTthl peMaclitabuposaHns 1 agantauum K
nctopum paspaboTkn B COOTBETCTBUM C PernaMmeHToM Mo co3AaHuno NOCTOsIHHO AEACTBYHOLLMX reooro-TexHo-
nornyecknx mogenen, yreepxaeHHbIM MuHTonaHepro Poccun [2].

8.10 B pasgene «[loacyeT 3anacos rasa 1 rasoBoro KoHaeHcaTa Ha OCHOBE ypaBHEHUs maTepuarib-
Horo 6anaHcay NpUBoanAT:

- MOMHBIN MaccuB NEePBUYHBIX AaHHBIX KOHTPOISA 32 NNacTOBLIMA AaBneHusMM 1 nonoxerHuem MBK no
CKBaXuHaM 3a Becb nepuof pas3paboTkM MecTOopOXAEeHWS, UCMOMb3yeMbiX ANM BbINOSIHEHUA NogcyeTa
3anacoB, pesynbTaThl Ux 06paboTku, MHTepnpeTaLun n aHan1aa, BKIoYas pesynbTaThl nepecyeTa nnacToBbIX
OaBIieHNA Ha YCIOBHYIO MIIOCKOCTb WM NPUBEAEHUSI K e4MHbIM JaTam W aHanns AWHaMWKUA NNacToBbIX
OaBNeHN Mo CKBaXKMHaM;

- kapTbl nsobap u Tekywero nonoxeHus MBK no rogam paspaboTku ¢ ykasaHMeM MUCMOMb30BaHHbIX
NPOrpaMMHbIX MaKeTOB 1 aNrOPUTMOB KapTOMOCTPOEHUS,;

- pacdyeTHble cpeAHEeB3BelUeHHble MO ra3oHachbllWeHHOMY MOpoBOMYy 0ObeMy NnacToBble AaBfeHWs
1 06beMbl MOCTYNUBLLER B 3aneXb BoAbl MO rodaM 3a UCTeKLWnii nepuog paspaboTkn ¢ onucaHnem nporpam-
MHBIX MaKeTOB 1 anropuMTMOB, UCTMOMb30BaHHbIX A5l YACNEHHOTO UHTErpUPOBaHNS;

11
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- aHanus guHaMUKKU NacTOBbLIX AABMEHWIA N 06BOAHEHNUA 3aMeXu;

- pe3ynbTaTbl OLUEHKA BEeNWYMHbI HavyarnbHOro rasoHacblWEeHHOro obbem NOpoBOrO NPOCTPaHCTBa
3anexu, YTOUHeHHOro B npoLecce paspaboTku MeCcTOpOXAEHNR;

- pesynbTaTbl MoAcyeTa HavanbHbIX reoNorMyeckux 3anacos rasa U KoHgeHcaTa Ha OCHOBE ypaBHEHUs!
MaTepuanbHoro 6anaHca, TeKylWwMx 3anacos B rasoHachIWEeHHON U 06BOAHEHHON YacTax 3anexu Ha gaTty
noacyeTa;

- pesynbTaTbl OLEHKN APEHUPYEMBIX 3aNacoB rasa ¢ ykazaHueM UCMosb30BaHHOIO crnocoba OLeHKM;

- cornocTaBfieHue pesynbTaToB NoacyeTa 3anacoB Ha OCHOBE ypaBHeHUsl MaTepuarnbHoro 6anaHca ¢
noACYUTAHHBIMUA 06 EMHBIM METOAO0M W YUCTIALLIMMUCA Ha rocyaapcTBeHHOM banaHce;

- Tabnuubl A.8—A.14 (npunoxeHue A).

Mo pesynbTaTaM noacyeta NPoBOAAT COMOCTaBNEeHNEe BHOBb MOACYATAHHBIX 3anacoB rasa u rasoBoro
KOHAEeHcaTa ¢ 3anacamu, paHee NoacHMTaHHBIMU Ha OCHOBE ypaBHEeHUs1 MaTepuanbHoro 6anaHca, a Takke
noAacYUTaHHBIMU O6BEMHBIM MEeTOAOM U YncnsawmMmMUca Ha MocyaapcTBeHHOM HGanaHce 3anacos NMosiesHbIX
nckonaemblx U paHee yTeepxaeHHbIMU MK3, ¢ ykasaHneM Npu4vH pacxoxaeHui.

8.11 B pasgene «3aknioveHne» NPUBOAAT OCHOBHbIE pe3ybTaThl ogcyeTa, BbiIBOAbI U peKoMeHAaLmun
C y4eToM aHanusa paspaboTku, CTeneHu BbIpaboTaHHOCTU U COCTOSIHUSA APEHUPOBAHUS 3anexu.

8.12 MepeyeHb UCNONb3OBAHHBLIX UCTOYHUKOB

B nepeyHe nutepatypsbl, GOHAOBLIX U APYIMX MaTepunanos, CMOSb30BaHHBIX MPU COCTaBNEHUN OTYeTa,
NpUBOAAT Ha3BaHWe MaTepuaros, aBTOPOB, MECTO 1 rod UsgaHus.

8.13 TabnuyHble NPUNOXEHUs codepXaT UCXOAHbIE W NPOMEXYTOUYHbIE AaHHble, HeobxoauMble Ans
NpoOBepPKN pesynbTaTos Mo NoACYEeTY 3anacos Ha Aarty noagcyeTa.

O6sa3aTenbHbIMU ABNAOTCS:

- Tabnuua A.1 (npunoxeHne A) — CocTas NiIacToBOro ra3a U rasoBoro KoHgeHcaTa;

- Tabmuua A.2 (npunoxeHne A) — MuHUManbHble NPOMBILLIEHHbIE KOHLEHTPALMM NONYTHBIX KOMMO-
HEeHTOB;

- Tabnuua A.3 (npunoxeHune A) — PU3NKo-XMMUYECKNe CBOMCTBA KOHAEHCaTa;

- Tabnuua A.4 (npunoxeHue A) — ConocTtaBneHne NPoeKTHbIX U aKTUYecKUX nokasatenen paspa-
60TKN, NpoeKkT/daKT;

- Tabmuvua A5 (npunoxerHne A) — PesynbTaTbl U3MEpPEHUA CTaTUMECKUX OaBfeHUA, NpoBeaeHHBbIX
B CKBaXKuHax;

- Tabnuua A.6 (npunoxeHue A)— PeaynbTaTbl rMyOWHHBIX U3MEePEHUA OaBfEeHUA, NPOBEAeHHbIX
B CKBaXKuHax;

- Tabnuua A.7 (npunoxeHue A) — [laHHble 06 U3MepeHUax Tekywero nonoxeHust MBK no cksaxuHam;

- Tabnuua A.8 (npunoxeHune A) — cxoaHble AaHHbIe NoacyeTa 3anacos rasa v rasoBOro KOHAeHcaTa;

- Tabrmuua A.9 (npunoxeHue A) — HavanbHoe AaBneHve, cpeaHeB3BelleHHOe Tekylllee MracToBoe
AaBrieHue, NpnsefeHHoe NnacTosoe AaBneHue no obbekTam noacyeTa;

- Tabrmvua A.10 (npunoxenne A) — MopacuyeT 3anacoB rasa Ha OCHOBE ypaBHEHWUsl MaTepuarbHOro
6anaHca. 3anackl rasa no o6bekTam NoacyeTa;

- Tabrmmua A.11 (npunoxeHue A) — MoacueT 3anacoB Ha OCHOBE ypaBHEHUst MaTepuanbHoro 6anaHca.
[nHamuka pacyeTHbIX 3HaYEHUI HavanbHbBIX 3anacoB rasa no rogam NposeaeHus noacyeTa;

- Tabnuua A.12 (npunoxeHue A) — [MHamuka KkonudecTea Bogbl, BHeAPUBLLEKCSA B 3a5ieXb ¢ Havana
pa3paboTku;

- Tabnuua A.13 (npunoxeHue A) — MoacyeT 3anacoB rasa U ra3oBOro KOHAeHcaTa Ha OCHOBe ypaB-
HeHuA MaTepuansHoro 6anaHca. 3anackl rasa 1 razoBoro koHgeHcara no obbekram noacyeTa;

- Tabnuua A.14 (npunoxeHune A) — ConocTaBneHune yTeepxaeHHbIX NK3 HauyanbHbIX reonornyeckimnx
3anacoB rasa W 3anacos, YACAALMXCA Ha rocyaapcTBEHHOM 6anaHce, ¢ BENMUYMHON NoacyeTa 3anacos rasa
06BbEMHBIM METOAOM 1 Ha OCHOBE YpaBHEHUst MaTepuanbHoro 6anaHca.

TabnuuHble maTepuanbl MOryT 6biTb pacluMpeHbl W NpeacTaBreHbl B BUAAe MPUNOXKEHUA, ecnu
noTpebyloTca AONONHUTENbHbIE AaHHble, HeobXxoauMble AN NPOBEPKU Pe3ynbTaToB MO MOACYETY 3anacos
yrnesogopoaos. Mpu 6onbwom o6beme nHdopmaLumn Tabnuubl 4onyckaeTcs NPeaocTaBsAThb B 3NEKTPOHHOM
Buae.

8.14 OrtyveT No noacyeTy 3anacoB rasa U razoBoro KoHgeHcata coaepXuT rpacduyeckme MaTepuansl
COrNacHO nepeyHio rpacdpuyeckmx NPUNOXKXeHUIA:

- KapTy u3obap Ha AaTy nogacyeTa no obbekTaM B MacwuTabe 1:50000 unu 1:100000;

- npodunn NNacToBoro AasneHus No 06 bLekTamM BO BpeMeHU;

- KapTy HadanbHoro nonoxexus MBK B MmacwTa6e 1:50000 nnn 1:100000;

- KapTy Tekyuiero nosnoxeHua BK 8 macwrabe 1:50000 nnu 1:10000;

- KapTy pa3paboTku no o6bekTam B macwtabe 1:5000 nnu 1:10000;
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- KpWBble BOCCTAHOBIEHNS MNACTOBOIo AaBleHNs Mo CKBaXXUHaM;

- rpaduK 3aBNCUMOCTU NPUBEAEHHOrO MI1aCcTOBOMO AaBMeHUA OT HAKOMMEHHOro 0TOopa rasa no sanexu,

- rpaduKkn 3aBUCUMOCTI NNACTOBOrC AaBMEHNS BO BPEMEHN MO CKBaXKMHAM 1 B LLENOM Mo 3anexu.

Mpacbnyeckme MaTepuansl OOMKHbI ObITe OOPMNEHbI B BUAE NPUNOXKEHWNIA, cOCTaBMNeHbl B eAnHbIX
ycrnoBHbIX 0603HavYeHMsX. Ha kaxxgom yepTexke ykasblBaloT ero HasBaHWe U HOMepP, YNCIOBO U NMUHENHBIR
MaclTabbl, HaMMeHOBaHWUE OpraHn3aLnn, AOMKHOCT N ddaMuinmM aBTOPOB.

8.15 lMpunoxeHus ¢ rpacdunyeckMMmn matepmanamm ooopMsaoT oTAeNbHEIM TOMOM B BuAe Nanku, HO
He CLUMBaIOT, KaXkOblA YepTex OOSDKEH Nerko masnekatbes Ansi paccMoTpeHusi. K nanke npuknagbisaloT
BHYTPEHHIOK ONMUCb, cogepXkallyto HanmeHoBaHue l-IepTe>KeIZ n nX nopAgKkoBble HOMeEpa. B KOHLIe Onnucun
ykasbiBaloT ob6lee 4ucno nuctoB. Mpadukn 3aBUCMMOCTU NPUBEAEHHOrO MNIacTOBOrC AaBMNeHUs OT
HaKOMMeHHOoro 0T6opa rasa no CKBaXxmnHam npegocTtaBliAl0T Ha SITIEKTPOHHOM HOCUTENEe.

TeKcToBYyo YacTb MaTepuarnoB nogcyeTta 3anacos opopMnsAloT OTAeNbHBIM TOMOM.

TabnuyHble Matepuanbl ohopMASAT OTAENbHBIM TOMOM W/WUMW Ha 3M1eKTPOHHOM HocuTene. MpusoanaT
BHYTPEHHIOH OMUCh, COAEPKaLLYo HAaMMeHoBaHNe Tabnuu, 1 UX NOPSAAKOBbLIE HOMepa.

8.16 Ha TUTYNbHbIX NUCTax kKaXaoro Toma A0MKHbI ObITb yYKasaHbl:

- OopraHusaumsi — 3akasunk nogcyeTa;

- opraHusauus, BbINONHUBLUAA NOACYET 3anacos;

- opraHusauusi-Hedpornonb3oBaTe b, KoTopas NpeAocTaBunna NepBUYHYIO U UCXOAHYIO MHCpopMaLuio;

- NofHOe Ha3BaHMe MaTepuanoB C yKasaHWeM HaMMEHOBaHWS MeCTOPOXAEHWs, Buaa MOSe3Horo
MUCKOMaemoro;

- JaTa, Ha KOTOpYHo NPOM3BeaeH NoAcyeT 3anacos;

- MECTO M rog COCTaBMNeHna MaTepuanos;

- HOMep 3K3eMnigdapa MmaTepmanos.

TUTYNbHBIE NUCTBI ACMKHBI BbITb NOANUCAHBI OTBETCTBEHHBIMU ACIMKHOCTHBIMU NULI@MU OpraHu3aLnu,
npefocTaBMBLUEA NOACYET 3aMacoB, M aBTOpaMKM OTYeTa; MOANUCU YyOOCTOBEPSOT nevatbio, dopma
TUTYIMbHOrO NUCTa NpuBeaeHa B NpunoxeHun .

13
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MpunoxeHune A
(obsa3aTenbHoe)

Tabnuubl K OTYeTy No noAacyeTy 3anacoB raza U rasoBoro KOHAeHcata Ha OCHOBe ypaBHeHUA MaTepuanbHOro 6anaHca*

Tabnwuuya A.1— CocraB NnacToBOro rasa v ra3oBoro KoHaeHcaTta

MecTtopoxaeHue HaTtanoacuerta

CocTaB rasos CocraB KoHaeHcaTa
Cocrae

nnacTtoBoro rasa

KomnoHeHT cenapaumu nerasauuu nebyTtaHusauum nebyTaHn3anpoBaHHOro KIr'H

Monu | % mon | % macc| monu | % mon | % macc | monu | % mon | %o macc | monu | % mon | % macc | monu | % mon | % macc | monu | % mon | % macce

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19

CH,

CyHe

CsHs

i C4Hqo

n CsHqo

i CsH1z

n CsHiy

CeH14

C7H1e

CSH18

CyHao

CioHzo+

N>

CO,

H,S

* Tabnuubl A.1—A.14 NpuBOAST K OTHETY Ha ZaTy NoAcyeTa 3anacos.
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Okonyarnue mabnuusl A.1

CocrtaB rasos

CocraB koHaeHcaTa

KoMnoHeHT cenapauum nerasaumu

nebyTaHusaumm

nebyTaHn3npoBaHHOTO

KrH

CocraB

nnacToBoro rasa

Monu | % mon | % macc | monu | % mon | % macc| monu | % mon

% macc

Monun

% mon

% macc

Monun

% mon

% macc

Monun

% mon

% macc

10

12

13

15

16

18

[enun

v ap.

Bcero

Cs.

Mcm

MCs.

MC10+

MC10+

MC10+

MonsipHasi gons rasa cenapauuu B NNacToOBOM rase:

MonsipHasi 4onsi «Cyxoro» rasa B NnnacToBOM:

MonsipHoe COOTHOLLEHUE rasa cenapauum u «Cyxoro» rasa:
MoTeHumansHOe copepxanne yrneesogopoaos Cs. Ha ras cenapaumm:
MoTeHumanbHoe cogepxaHve yrrnesogoponoB Cs. Ha NNacToBbIV ras:
MoTeHuransHoe cogepxaHue yrneBogopoaoB Cs. Ha «CyXom» ras:

6€59G d 1001
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Tab6bnwuuya A.2 — MyuHMManbHble NPOMbIWNEHHBIE KOHUEHTPaUWUW NONYTHLIX KOMMOHEHTOB

MecTtopoxgeHue Hatanoacyeta
OCHOBHOE UNKn nonyTHoe nonesHoe n o n o/
nckonaeMoe ONYTHLIM KOMNOHEHT POMBILNEHHAA KOHUEHTpauua, 7o
OTaH 3
Mponan-6yTaH 0,9
CBob6ogHbIN ra3 Ceposogopon 0,5
¥ ras ra3oBbiX LLaNoK Fenun 0,05
Asot 15
Hvokena yrnepoaa 15
Ta6nunuya A3 — Ouanko-XxMMMYECKNe CBOMCTBA KOHAeHcaTa
MecTopoxaeHne HaTtanoacuyerta
HaumeHoBaHue nokasatens 3HaveHne

MnoTtHocTs npm 20 °C, ricm®

Mokazarenb npenomnenus, np>

BsiskocTb kMHeMmaTnyeckas npu 20 °C, mm2/c

MonekynsipHast macca

CopepxaHue, % macc:
- cepbl
- TBepAblX napacnHoB
- CMOI CUIUKarerneBbiX
- BOAb!

TemnepaTypa noMmyTHeHus, °C

TemnepaTypa 3actoiBanus, °C

Ta6nuua A4 — ConocTaBneHne NPoeKTHbIX U PakTUYECKUX Nokasatenen paspaboTku, npoekT/dakt

MecTopoxaeHne

Hata noagcyeta

HaumeHoBaHWe nokasarens

[ogbl paspaboTku

FonoBoi 0T6Op, MIH M°

HakonneHHbllh 0T60p, MITH M

Temn oT6opa (oT yTBepxaeHHbIx TK3 3anacos rasa), %

asooTpava (o1 yTBepxaeHHbIX [K3 3anacos rasa), %

CpeaHwit gebur, Toic. M/cyT

[MnacToBoe gaBnenve, Mlla

YctbeBoe agaenexue, Mlla

CpepHsis genpeccusi Ha nnact, MlMa

Yuncno 3KCnnyatTaunoHHbIX CKBaXXWH, e[,

Uncrno gencTBYOWMX CKBAXVH, e[.

Uucno HabnogaTenbHbIX CKBaXWH, eq.

KoathdrumeHT akcnnyatauum, 4onu ea.
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Tabnunua A5 — PeaynbraTsl U3BMEpPeHUt CTaTUHECKUX JABNEHUIA, NPOBEAEHHbIX B CKBaXMHAaX

MecTopoxageHnue HaTtanogcuerta
Mnacrosoe
YcTtbeBoe TemnepaTypa Ha
Homep Homep Homep Harta Bpems AaBneHune Ha
AaBneHue, YCTbe CKBaXKMWHbI, o
YKMr KycTa CKBaXWHbI U3MEpPEHUA | BbIOEPXKM, u MMa °C OTMETKe YCINOBHOU

nnockoctn, MMa

Tabnwuua A.6— Pesynbrarbl IMyOUHHBIX U3MEPEHWI AABINEHUI, NPOBEAEHHbLIX B CKBaXXMHAX

MecTopoxageHnue [Nartanogcueta
nybuna YcTheBoe Temneparypa 3abowniHoe | MMnactosBoe | lMnacrosas
Homep Homep Homep Harta Ha ycTbe
U3MepeHus, | AaBreHune, nasnexHue, [asneHue, | Temnepary-
YKAr KycTa CKBaXMHbI | 3amepa CKBa>XMHbI, o
M MMa oc MMa MMa pa, °C
Tabnwuua A7 — [aHHble 06 namepeHusix TekyLero nonoxenusi N'BK no cksaxkuHam
MecTopoxageHnue Hatanopcyeta
HaHHble 06 namepenusax Tekywero NBK
Homep
P OTtmeTka OTtmeTKa OTtmeTKa
Hara Tekyulero NBK Harta Tekyuwlero NBK Harta Tekywero NBK
(a.0.), m (a.0.),m (a.0.), m

17
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Tabnwuuya A8 —WcxogHble gaHHbIe NoAcyeTa 3anacoB rasa U ra3oBoro KoHaeHcarta

MecTtopoxaenue Harta nogcuerta

HaumeHosanue napameTpa

3HaveHue/nnana3oH

HauanbHble reonorvyeckue 3anacol rasa, yreepxgeHHoie K3, mnH M

O6beM ra3oHachILEHHbIX NOPoA, MIH M°

Mrowazab ra3oHOCHOCTU, KM?

OdbdhekTnBHas ra3oHachIWEeHHas TOMWMUHA, M

KoathdpmumeHT NopucToCTH (ra3oHoCHasi 30Ha), 0Ny ef.

KoadhdunumeHT HauanbHON ra3oHaChILWEHHOCTH, A0NU ef.

KoathpmumeHT rasoHachILLeHHOCTU B 0OBOAHEHHOW 30HE 3arexu, 4onm e,

MpoHnuaemocTb, MKM?

MroTHOCTb rasa, Kr/m®

HavanbHoe nonoxenue BK, m

Tekywee nonoxenune MBK, m

eonoruyeckue 3anacsl yrnesogopofos Cs. (YrneBogopoaHOro KoHaeHcaTa), ThiC. T

HavanbHoe NoTeHLMansHoe coaepxaHue yrnesoaopoaos Cs. B NNACTOBOM rase, r/m°

Tekywee noteHumanbHoe cogepxanune Cs. B NnacTtoBoMm rase, rim®

HavanbHoe nnactoBoe gasnenue, Mlla

HavanbHasi nnactoBas Temneparypa, °C

KoathhuumeHT cxMmaemMocTu rasa npy Ha4anbHOM MITacTOBOM AABNEHUU U HAYanbHOW

Temneparype, 4onu ea.

KoadhuumeHT CKMMaemocTh rasa npy TekyLem COCTaBe rasa u TekyLleMm nnactoBom

JaBrnexHuun, Jonuv ea.

CpeaHekpuTnyeckoe gaenexve, MlMa

CpegHekputudeckasn Temneparypa, K

CopoBow oT6Op rasa Ha gaty nogcyera, MiH m®

HakonneHHbIVi 0TOOp rasa Ha gaTy nogcyeTa, MiH M

MpumedaHune— 3anacsl rasza gns MenkMxX 1 CpeaHUX MECTOPOXAEHUI NPeCTABNAIOT B MUNMNOHAX Kybuyec-

KUX METPOB,; ANA MNMraHTCKUX U KPYNHbIX MeCTOpO)KAeHMVI — AonycKaeTcd B Munnuapaax KY6M‘-IeCKMX MeTpoB.

Tabnwuua A9 — HavanbHoe gaBneHve, cpeaHEB3BeLLEHHOE TeKylee NNacTOBOE AaBneHne, NPMBEAeHHOe MnacTo-
BO€ JaBneHune no obbektam nogcuyeta

MecTopoxaeHve [artanoacueta
CpegHeB3aBelLeHHoe
HavanbHoe nnacroBoe AaBneHue Ha AaTy BBOAA B TeKyLLEE NNACTOBOS AAB/IEHME Ha MATY NOACHeTa
Ob6bekT paspabotky, MlMa yu A MMa Aaty non '
noacyeTa
Pan plz Prn plz
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Tabnuuya A.10 — lNMoacyeT 3anacos rasa Ha OCHOBE ypaBHEHWsI MaTepuranbHoro 6anaHca. 3anacel rasa no o6bekram

nogcyeTa
MecTopoxgeHne JHatanoacuerta
OTHOLLEHue 3anachbl rasa,
HaKONNEHHOro Konu4yectso noagcHUTaHHble Ha OCHOBE ypaBHEHUA
OBLeKT [opoBoun HakonnexHbin oTbopa BOA®LI, marepuansHoro 6anaHca,
Honcuera otbop rasa, oTbop rasa, K Ha4anbHbIM | BHEOAPUBLLEWCS MIH M3 MpumeyvaHue
A MIH M3 MIH M3 reonorMvYeckuM | B 3anexs,
3anacam rasa, MIH M3 [asoBbIn Ynpyrosogo-
% PEXUM HaMOPHLIA PEXUM
z

Tabnuya A.11—Tlogcyer 3anacoB Ha OCHOBE ypaBHEHUs maTepuanbHoro 6anaHca rasa. [luHamuka pacyeTHbIX
3Hau4eHWI HavarnbHbIX 3anacoe rasa no rogam nNpoBeAeHus nogcyeTa

MecTtopoxaeHue JaTta noacueta
HavanbHble 3anackl rasa, MnH V&
ObbexT
noacyeTa
I _r _ I _ I _ L
z

Tab6nuuya A.12 — OduHamMmuka KOnMyecTBa BOAbl, BHEAPUBLLENCH B 3aneXb C Havana paspaboTku

MecTtopoxageHue HaTta noacuyeta
KonM4ecTBo BOfbI, BHEAPUBLLEHCA B 3aN1eXb ¢ HAYana paspaboTku No ronam, MIiH mM°
O6bexT % OT Ha4anbHOro ra3oHaACLILEHHOrO NOPOBOro o6bema
nogcyera
T I T I T
z
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Ta6bnuuya A.13—lloacyer 3anacoB rasa u ra3oBoro KOHgeHcaTa Ha OCHOBE ypaBHeHUs maTepuanbHoro 6anaHca.
3anacbl ra3a u rasoBoro KkoHgeHcata no o6bekTam nogcHerta

MecTtopoxgeHne HaTtanoacuera
- HavanbHble
HakonnieHHeI HakonneHHbin | HakonneHHbIA 3anachbl HajaneHbie
HakonneHHbIh orbop o160 oT60 A1ACTOBOrO HauyanbHble 3anacol
Ob6bekr ot6op rasa HecTabunb- P P 3anacol koHaeHcara | Mpume-
crabunbHoro nnactosoro | (csobogHoro)
nogcyeTa | cenapauuu, HOro CyXoro rasa, rasoBoro YaHue
3 KOHAeHcaTa, rasa, rasas 3
MNH M KoHOeHcarta, 3 MITH M crabunbHoro,
ThIC. T MAH M 3anexm,
TbIC. T 3 TbiC. T
MJTH M
pX

Ta6nuuya A.14 — ConocTtaBneHune yTBepxaeHHblX K3 HavyanbHbIX reonormyeckux 3anacoB rasa U 3anacos, YnCnst-

WUXCH Ha rocyAapCTBeHHOM GanaHce, ¢ BeNUUMHON NoacHeTa 3anacoe ra3a 06beMHbIM METO/IOM U HA OCHOBE YPaBHEHWA
mMaTepuarnbHoro 6anaHca

MecTopoxgeHue

Natanoacueta
3
HavaneHele MoacyeT 3anacos rasa, MAH M
3anaceb! rasa, A
reonoruveckue
yncnaAWmMecs Ha
Ob6bekT 3anacel rasa, Ha OCHOBE
locynapctBeHHOM Mpumevanue
noacyeTa yTBepxaeHHble K3 Ganamce 0GBbEMHBIM ypaBHeHusn
(o6beMHbIi meTon), MITH M3 MeTonoM MaTepuanbHoro
mMnH M3 6ananca
z
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MpwnoxeHne b
(cnpaBo4Hoe)

I'Ip|/|6nv|)|<e|-||-|b|e cnoco6bl onpegeneHna cpegHeB3BeLWEeHHONo NnacTtoBoro gasneHuA

B.1 lMpuBeaeHHOE cpeaHee NNacToBOE AABIIEHNE B 30HE APEHNPOBAHUA ONPEAernsiioT Kak NpUBeAeHHOe cpeaHe-
B3BELUEHHOE MO yaesibHbIM 06bemam 4PeHNPOBaHUSI CKBAXKWH MO hopmyrne

([ pit) 1oy t}
{ p(t) j =§{L[p,~(t)]} o (6.1)
Z[p(t)] o)
i=1

rae Qf) — yaenbHbIf ra30HACILEHHBIR 06 bEM APEHNPOBAHUS j-1i CKBAXKNHbBI HA MOMEHT BPEMEHN {, m3.
B.2 MpueegeHHoe cpeaHee NNacToBoe AaBneHne B 30He 0TOopa onpeaensiioT Kak NpuBeAeHHoe CpeaHEB3BEeLLEH-

Hoe No AebuTam ckKBaxuH no hopmyre
< pl(t) i t
{ p(t) j ) ; {L[pf(t)]} a )j (5.2)

Z[p(t)] o)
i=1

rae g{t) — nebut rasa i-in CKBaXNHbI HA MOMEHT BPEMEHU £, ThiC. M3/cyT.
Cnoco6bl, npyvBeaeHHble B b.1, .2, pekomeHayeTCs NPUMEHSATE NPU aHanuae u KoHTporie 3a pa3paboTkon u ans
OLEeHKM 06 bEMOB APEHVPOBaHUS 3aMNEXN.
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Mpunoxenune B
(cnpaBoyHoe)

MeToAbl OLieHKX 3anNacoB ra3a Ha OCHOBe ypaBHeHUA MmaTepuanbHoro 6anaHca

B.1 MeTtoa yaenbHbIX 06b€MOB ApeHNPOBaHNA

MeToa yaenbHbiX 06beMOB ApeHNpoBaHUS He TpebyeT 3HaHUA Kak 06 beMHBIX NapameTpoB, Tak U pacnpegenexHns
nnacToBoro AaenexHns no nepudepun 3anexu. MNpu ncnonb3oBaHMM 3TOr0 METoAa pacyeT NPOBOAAT CYMMUPOBAHUEM
oTAENbHbIX APEHNPYEMbIX 06 EMOB NO CKBaXXUHAM.

YAenbHbIN ra3oHaCHILLEHHbIN 06BEM APEHPOBAHUA CKBaXMHbI Q (), MNH M3, BEIUMCAAIOT No hopmyne

Qpo6.i{f2) — Quos.ilty)
Pilt)  pity)

z[pi(ty))] z[pty)]

(B.1)

Qft) = B,

rae Q6. A, Qp06.i{t2) — CyMMapHBI 0TGOP rasa i-it CKBaXMHbI HA MOMEHT BPEMEHM £y, f,, MNH m3;

M, M — npueeaeHHoOE NNacToBOe AABMEHNE j-i CKBaXMHbI HA MOMEHT BpeMeHn £, t, COOTBETCTBEHHO,
z[p,(t)] zlpit,)]
MMa;

i — HOMEP CKBaXWHbI;

, . Pl
B — nonpaBo4HbIN KOIDDUUNEHT, PaBHbINA @
cT
OcratouHbie Qe Af), MAH M3,  ApeHnpyemble 3anackl rasa no CKBaxuHe Qpp At), MIH M3, BbMMCAAIOT NO ¢hop-
Mynam:

oer.i(f) = QT 7pi(t) 1, (BZ)
Qo) =0 01
an_,(f) = Qoerdl) + Qn06.r(t)- (8-3)

O6wume apennpyemble 3anacsl raza Q_ (), MnH M3, Ha MOMEHT BpeMeHHU { BLIYMCISIOT No chopmyne

Quan(f) = io,qp.i(t)- (B.4)

B.2 MpadroaHanuTnyeckum metopn

B cnyyae HEM3MEHHOro ra3oHachiLLEHHOro NOPOBOr0 NPOCTPAHCTBA 3aneXu TEKyWUN ra3oHaChILEHHbIN 06beM

t
MOPOBOro NPOCTPAHCTBA PABEH HAYarnbHOMY rasoHacsIlWeHHoMy 0bbemy O(f) = Q, rpadnyeckasn SaBVICVIMOCTb[ f((t))] =
zlp
=f [Qno6(t)] ¥MeeT NUHelHbIN xapakTep. C NoMOLLIO 3KCTpanonsiuumu npsamoi go p = 0,1 MMa npy nepeceyeHnn ¢ ocbio
abcumce oueHnBaloT HauanbHble 3anachl.
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MNpwunoxenne I’
(cnpaBouHoe)

Pesyana'rbl OLleHKU U3MEHEHUA rasoHacbIWEeHHOro o6 bema rasoKkoHAeHCaTHOW 3anexu
3a CYeT BbiNageHUA B NnacTte peTporpagHoro KoHaeHcara

KonuuecTtBo BbiNaBLiero B Nnacre peTporpagHoro KOHAeHcaTa oLueHMBaloT no pesynbTatam guddepeHumanbHOM
KOHAEHCaLWK, KOTOPYIO BbIMOMNHSIOT B COOTBETCTBUM C UHCTPYKLMEN, YTBEPXKAEHHOW MUHWCTEPCTBOM ra3oBON NPOMbILL-
nenHoctu [3]. Uccnepoeanune metoaom aunddpepeHumnansHON KOHAEHcaUUn NPOBOAAT B kamepe PV T ycTaHOBKM (ha30BbIX
paBHOBECUI C UCNONb30OBaHUEM PEKOMBUHMPOBAHHOW NMPO6bLI NNAcToBOro rasa. PekoMGuHaumnio NNacToBoro rasa nNpo-
BOASAT B COOTBETCTBUM C ra30KOHAEHCATHbIM hakTOpOM, onpeaerieHHbIM B NPOUECce NPOMBICNOBLIX FAa30KOHAEHCATHbIX
nccnegoBaHUn.

BoamoxHoe nameHeHne razoHachlWeHHOro o6-ema npu paspaboTke 3anexun NNacToBoro rasa, CoaepXawero KoH-
AeHcarT, OLeHNBAIoT M0 KONMYECTBY BbiNasLLero B kamepe PVT peTporpagHoro koHaeHcaTa npy CHUXXeHUN AaBneHus.

B kavecTee npvmepa aanee npeacTaeneHsl pesynbtaThl guddepeHumanbHON KOHAEHCAUNMN NNAcTOBOro rasa ¢
copepxxanvem koHaercarta Cg, 249,75 r/m3 Ha cyxoii ras u 239,29 r/m3 Ha nnacToBbIl ras. My NPOMBICNIOBbIX FA30KOHAEH-
CaTHbIX UCCNEAOBaHNSIX Fra30KOHAEHCATHbIN (DaKTop HeCTabUIbHOro KoHAeHcaTa cocTasun 500 cm3/m3.

Ons pekomBuHaumy nnacToBoro rasa B kamepy PVT 6bino 3arpyxeHo 106 nrasa cenapauunu 53 cm3 HecTabunbHOro
KoHAeHcaTa (KoaddUuMeHT ycaakum HecTabunbHOro koHgeHcata — 0,65, NNOTHOCTL CTabUNBHOrO KoHAEeHcaTa —
0,806 r/em3).

Mocne pekomBrHauum n cTabunusaLmm NNacToBoro ra3a npy aasneqnn 61,2 MMa u temneparype 383 K (Havans-
Hble NnacToBble ycroeust AcTpaxaHckoro NlKM) o6bem nnactororo raza coctaeun 314,2 cm3, koahhULMEHT CRUMAEMOC-
™" — 1,255. Cocrtas nnacrtosoro rasa, mon. gomm %: H,S — 23,501; CO, —12,391; N, —0,041; CH, — 55,936;
C,oHg —2,273; C3Hg — 0,978;i-C4H,, — 0,177; n-C4H o —0,513; C5, — 4,19,

KoadhdpmumeHT KoHAeHCaTOHACkILWEHHOCTH K, %, BbIUNCHISIOT Nno (hopmyne

100
K= Vo —, (1)
VT

rae V,, — KONUYecTBO BbiNaBLLero B kamepe PVT HecTabunbHOro KOHAeHeaTa;
Vpy1 — 06bem kamepbl PVT npn HauansHoM nnacToBOM AaBneHuM 1 NnacToBoi Temneparype.
NamerHenvne pgasnenun B kamepe PVT B npouecce nposeaeHns auddepeHLmanbHOM KOHAEHCAUMU, KONMMYeCTBO
BbINaBLLIEro HeCcTabunbHOro KOHAeHcaTa M M3MeHeHWe rasoHachlleHHoro o6bema 3a cyeT BbiNaBLWIEro KOHAeHcaTa
npueeaeHsl B Tabnnue . 1.

Ta6nwuuya I1—MW3veHeHne pnasnenvs B kamepe PVT B npouecce npoeeaexmsi anddepeHumanbHON KOHAeHCaUmMm,

KONMW4YeCTBO BbINABLIEro HECTaBWUIIbHOIO KOHAEHCATa W M3MEeHEHWe ra3oHAaCLIWEHHOTO o6beMa 3a CYET BbINaBLUErO
KOHAeHcaTa

HaeneHuve B kamepe, MlMa KOHMqECTBOKz:E::;iZ 23?&‘6”“'3“”0 M3ameHeHue razoHachbllleHHoro obbema, %
61,2 0 0
42,2 0,38 0,12
39,0 1,17 0,37
34,8 4,60 1,46
30,2 8,92 2,84
24,6 12,72 4,05
19,0 14,96 4,76
13,0 16,03 5,10

9,0 15,33 4,88
5,2 14,54 4,63
0,1 10,22 3,25
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Pe3yﬂbTaTbI SKCnepnmMmeHTa CBMAETENbCTBYIOT, 4YTO MakCumalibHOE€ YMeHbLleHne nopoBOro obbema npu
pa3paboTke ra3oKOHAEHCATHON 3anexu, HacblWEeHHON NMNacTOBbIM Fa3oM C BbICOKMM COAepXaHUeM KOHAeHcaTa,
He npesblwaeT 5 %.

dopmyny (7.1) ans nogcyeTa 3anacoB CyXoro rasza pekoMeHAyeTcsl UCNonb3oBaTh B Criydae pacyeTa 3anacoB
NMNacToBOro rasa ¢ cogepxaHuem koHgeHcara 4o 250 r/m3 CyXoro rasa.
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MpunoxeHne
(cnpaBoyHoe)

dopma TUTYNbLHOTO NIUCTa

HauMEHOBaHUeE BbILLIECTOALLEH OpraHM3auum

NnonHoe HaMMeHOoBaHUe opraHn3aunun-3akasvumka

nonHoe HammeHoBaHue opraHu3auun-ucnonNHUTeNA

COKpalleHHOe HAauMeHOBaHUe opraHu3aunn-uCnoNHUTENA

NosiHoe HaMMeHOBaHUe opraHusauuun-Hegpononssosarens

COKpalLleHHOe HAauMeHOBaHue opraHusauuu-Hegponone3osarens

YK
Ne Mocpernctpaumm
MHB. Ne
OKk3. Ne
COlMNACOBAHO YTBEPXOEHO
OTBETCTBEHHbIN NpeacTaBnTeNb OTBETCTBEHHbIN NpeacTaBuTeNb
opraHm3sauum, BbIMONHUBLLEN NoACYyeT, OopraHv3auum 3aKkas4mka,
yYyeHas cTeneHb y4yeHas cTeneHb
(®.1.0)) (®.1.0))
OTYUET
HanmeHoBa e MoacyeT 3anacoB rasa v rasoBoro koHgeHcarta
Ha OCHOBE ypaBHEeHWs1 matepuansHoro 6anaHca
Tom ... TekcToBasi yacTb, TabnU4HbIe U rpadnMyeckne NPUNOKEHUs

OTBETCTBEHHbIV UCMIONHUTEMNb

OOMXKHOCTL (®.1.0))

OTBETCTBEHHbLIN UCMONMHUTEND

OONMXHOCTb (¢.1.0.)

MeCTOHaxoXXaeHune opraHu3auuu

ron
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