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OI.I,EHKa BIUAHUA CBOUCTB NJ1IaCTOBOU CUCTEMbI
Ha NPOrHO3Hbl€ 3HA4Y€HUA AG6I/ITOB pa3BeoO4YHbIX
CKBaYXXUH
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AHHOTaUuA

Ha 3Tane NOAroToBKM MeCTOPOXAEHUi YrieBOAOPOAOB K NMPOMbILIEHHOMY OCBOEHUI0 HEe0GXOoAMMA OLEHKa XapaKTepUCTUK
NPOAYKTUBHLIX NMNACTOB ANis ob6ecneyeHUs MOJIHOTbl UCXOAHLIX AAHHbIX MPU COCTABNIEHMU NMEPBOro NPOEKTHOrO JOKYMEHTa
Ha pa3paboTky mecTopoxkaeHus. TpeGoBaHUAMM AeiiCTBYIOLLEr0 3aKOHOATeIbCTBA YCTAHOBNIEHO, YTO AaHHbIE 0 AebuTax HedTu
1 rasa, ko3 duumueHTax NPOAYKTUBHOCTU U APYrMX rMapoAMHAMUYECKMX U NPOMbBICIOBbIX XapaKTepUCTUKaX NPOAYKTUBHOIO
nnacTa u niacToBbiX GNIOULO0B HEOOXOAMMO NONYYaTh NPAMbIMU 3aMmepamu. 3Ta 33A4a4a PellaeTcs ¢ NPMMEeHeHUEM PasIuYHbIX
TeXHUYECKUX CPeACTB, OAHAKO HA 3Tane NNaHMPOBAHUA TAKMX PABOT, 0COGEHHO B YCNOBUAX apKTUYECKOTO Wwenbda, HeobxoauMo
elle 10 Hayana nNpoBejeHUss MacWTabHbIX reosoropasBefo4yHbIX paboT No Uccnef0BaHUIO NPOAYKTUBHLIX MIACTOB OLEHUTb
NporHo3Hoe 3HayeHue febuta. [1ns 3T0ro CyLecTBYIOT METOAUKH, B pacyeTax KOTOPbIX NPUHMMAIOTCA GUNbTPALMOHHO-EMKOCTHbIE
CBOWICTBA NNAcTa U NapameTpbl MIACTOBbIX GNIOUO0B MO aHANOTMK C APYTUMU, CXOKMMMU NO 3aJieraHuio, 06beKTamu. [lonoannHHO
M3BECTHO, YTO NapameTpbl MIACTOBOM CUCTEMbI B Pa3JINYHOI CTENEHU O0KA3bIBAIOT BIUSAHUE HA BeNUYNUHY NPOTrHO3HOro Ae6uTa,
B CBA3U C YeM B 3TOM CTaTbe BbIMOJHEHA OLEHKA CTeNeHU BAUAHUA NapaMeTPoB NJIACTOBOW CMCTEMbI HA NPOrHO3HbIE 3HAYeHUA
Ae6GUTOB C NpUMeHeHWEM MeTOAO0B MaTemaTuyeckoi cratucTuku. MpepcraBneHbl pesynbTaTbl pa3paboTKU KoMMneKcHoi
MHOTOMEpPHOI CTaTUCTUYECKOW MOAENN NMPOrHO3UPOBAHUA 3HAYEHUN Je6UTOB ra3oBbIX CKBaXKMH, YYMTbIBAIOLLEA NapamMeTpbl
NNacToBOM CMCTEMbI U JuameTp wTyuepa. MonyyeHHble 3aBUCUMOCTM NO3BOJIAIOT PACCUMTbIBATL Ae6GUT pa3BefoYHbIX CKBAXKUH
Ha 3Tane N1aHMPOBaHUA PaboT No UCCIEeA0BaHUIO NPOAYKTUBHbBIX MJIACTOB.
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Assessing the impact of reservoir system properties on forecasted production rates
of exploration wells
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Abstract

At the stage of preparing hydrocarbon fields for industrial development, it is necessary to assess the characteristics of productive reservoirs
to ensure the completeness of initial data when creating the first project document for field development. Current legislation requires that data
on oil and gas production rates, productivity coefficients, and other hydrodynamic and field characteristics of productive reservoirs and formation
fluids be obtained through direct measurements. This task is solved using various technical means, but at the planning stage of such work,
especially in the Arctic shelf conditions, it is necessary to estimate the predicted flow rate even before starting large-scale geological exploration
of productive formations. For this, there are methods that take into account the filtration-capacitive properties of the formation and the parameters
of the reservoir fluids based on analogy with other similar formations. It is well known that the parameters of the reservoir system to varying
degrees affect the predicted flow rate, which is why this article evaluates the degree of influence of reservoir system parameters on predicted flow
rates using mathematical statistics methods. The results of developing a comprehensive multidimensional statistical model for predicting gas well
flow rates, taking into account reservoir parameters and the tubing diameter, are presented. The dependencies we got let us calculate the flow rate
of exploration wells at the planning stage of studying productive layers.
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BBeaeHune

B ycnoBuax apKTMyecKkoro wenbha Bpems
Ha GypeHue pa3BefoYHbIX CKBAXMWH U UCCae-
AOBaHMe BCKPbLITbIX MPOAYKTUBHBIX MNACTOB
orpaHuyeHo [1]. B 3Toil cBA3KM B Hacrosuiee
BpeMs Npu BbINOAHEHWI Fe0N0ropassBesoUHbIX
paboT Ha apKTUYECKOM Wenbde Ucnonb3yTcs
pasNunyHble TEXHUYECKMNEe CpeacTBa, B TOM YuC-
ne moaynbHble npubopbl onpo6oBaHuUs nnacra
Ha kabene (OIIK) u rugpoanHammuyeckoro Ka-
portaxa (I[JIK) [2], koTopble gononHaoT Tpaau-
LMOHHble Npubopbl Ha Tpybax. B pabote [3] 6bin
BbINOJHEH CPABHUTENbHbIA aHanM3 pesynbTa-
TOB, MOJY4AEMbIX C NPUMEHEHUEM Pa3NYHBIX
TexHuyeckux cpeacts. ConocrasneHue hakmu-
yeckux pebutos no UIIT c pacyeTtHbimm no aaH-
Hoim OIIK-TAK, uHTepnpeTMpoBaHHbIX € UC-
nonb3oBaHWem paspaboTaHHbix [4, 5] MeTofo0B
OLLEHKMN MpoHMLaemocTn n 3deKTBHON TON-
LW MHbI, 06€CNeymnno NorpeLHoCTb, He Npesblia-
oLy MHCTPYMeHTaNnbHyto. CoBepLIeHCTBOBA-
HUe MEeTOAMYECKMX NOAXOAOB K MHTEpNpeTaLum
pesynbTaToB UCCAeA0BaHMA NPOAYKTUBHBIX nna-
CTOB Pas/NyHbIMWU TEXHUYECKUMMU CPEACTBAMMU
N03BO/SAET 3HAYNTENbHO NOBbICUTL IhdeKTUB-
HOCTb MOAFOTOBKM MECTOPOXAEHUA apKTUYe-
CKOro wenbtha K NpoMbIWAEHHOMY OCBOEHWUIO
nytem obecneyeHus noay4YeHWs [OCTOBEPHOrO
1 AOCTaTOYHOTO MacCKBa JaHHbIX 0 Napamerpax
nnacToBoi cuctemsl [6].

Mpu nnaHupoBaHuu paboT no mMccnenosa-
HUIO NPOAYKTUBHbIX NACTOB C MCNOJb30BAHNEM
Pa3IMYHBIX TEXHUYECKUX CPEACTB B YCNOBUAX
TEXHONOMMYECKUX OrPaHUYeHU apKTUYECKOro
wenboa [7] BawHo Ao Hayana paboT onpeaenutb
NPOrHO3HbIA 4e6UT pa3BeaoyHbIX CKBAXMH, YTO
MO3KET 6bITb BbINONHEHO C UCNO/Mb30BaHME pas-
JINYHBIX METOA0B, 6a3MPYIOLLMXCA Ha NpeaBapu-
TeNbHO OLEHEeHHbIX UM NPUHATLIX N0 aHanoruu
napameTpax nnactoBoi cuctembl. Mpu Hann4um
MaccuBa iJaHHbIX MPOrHO3HbIN 4e6UT BO3MOMXHO
OLEHUTb C MCNONb30BaHME CTaHAAPTHLIX METO-
[10B MaremaTnyecKomn cTaTucTukm [8).

OcHOBHbIe pe3ynbTaThl

BnnsHue coctaBa rasa Ha ebutbl CKBa-
MUH B HacTosllee BPems WUPOKO U3YYeHo.
/I3BECTHO, YTO KOMMOHEHTHbIA COCTaB MOCTy-
nawulero B CKBaXMHy rasa 3aBWUCUT, B TOM
yncne ot BbIGPAHHOTO peXnma UccneaoBaHus
nnacra [9], a CHWKeHMe NNacToBOro AaBneHus
npuBoJA K U3MEHeHM0 ha3oBoro COCTOSHNA 3a-
nexu [10], cnefpoBaTtenbHO, MEHAETCA MOABUK-
HOCTb MNacToBbix Gonaos [11]. B aToit ceA3n
BbINO/IHEHA OLEHKA BWAHMA COCTaBa yrneBo/o-
POZHbIX ra30B Ha Ae6UTbI, U3yYeH KOMMOHEHT-
Hblii coctas rasos: CH,, C,H,, C;Hg, iC,H,,

nC,H,,, C;H,,,, koadduumnent supHoctn [12]

10° 12+

Tabn. 1. 3HadeHus KO3 puyueHmos Koppenayuu

Tab. 1. Values of correlation coefficients

CH, C2H, C,Hg
QunT 0,133 -0,225 -0,126
0,444 -0,229 -0,414
-0,889 -0,020 -0,533
QOMKTAK 0,073 -0,156 -0,058
0,459 -0,257 -0,393
-0,851 -0,093 0,248

n cootHowenune nC,H,/iC,H, . ina paga me-
CTOPOX/EHNI APKTUYECKOTO Wenbha ¢ npume-
HeHMeM MeTOJ0B MaTeMaTMYeCKOW CTaTUCTM-
Ku [13-15] AnA KOMNNEKCHON OLEHKN BAUSAHUA
rasos Ha QT y QOTKTIK vewny stmMM no-
Ka3aTensmn 6biAM BbIYMCAEHBI KO3DHULNEHTDI
Koppensuum B Tpex BapuaxTax (rabn. 2):

1. N0 BCeM AaHHbIM;

2. TONbKO N0 rasam;

3. M0 rasam 1 KOHfeHcaTaM.

M3 paHHbix npeAcTaBieHHbIX B Tabnuue
CeflyeT, YTo CTAaTUCTUYECKM 3HAYMMble CBA3M
ana sapuantos QUIT y QOTKTIK yyeiores
TONLKO MO OTHOWEHMIO 6YTaHOB MPW WUCMONb-
30BaHNUN BCeX AaHHbIX. TONbKO ANA ra3os cTa-
TUCTMYECKM 3HAYNMBIX CBA3EIl HeT. [InA cnyyas
ras+KoHjeHcaT MMeIoTCA CTaTUCTUYeCKMe CBA3MN
¢ CH,. AHanus Ko3(hULMEHTOB NOKa3as, YTo
3navenus r mexay O"MT 1 romonoramn metana
no abconioTHLIM BenMYMHam 6onee BbICOKMeE,
yem meway QCTKTIK y stumn rasamu. [ins
KOMMNEKCHOM OLeHKM BANAHNA ra3os Ha OMITT
n QOUKTIK ¢ nomouibio nowarosoro perpeccu-
OHHOTO aHanN3a NoCTPOeHbl MHOrOMepHbIe Mo-
[leny NporHo3a 3Hayenuii 1e6UToB OT COCTaBOB
rasa:

QT = 719,58-1109,86,C,H, /. C,H, -
-99357,12,C,H,,-233.92N, (1)
r=0,877; p <0,00620,

QI/I]‘[T-Fa3+K0Hz(eHcaT = 21395,5-208,0CH4-
-638,0,C,H,/,.C,H, -
-13430,5He-76,9C,H

r=0,996; p <0,01532,

@

QONK-TIK-Tas — 211870,1-1023,5,C,H, /
nC4H10'
-2225,7N,+96746,4,C,H, -
- 14885,3 C;H ,*+-
-2113,7 CH,-1829,9Koxup
7=10,909; p <0,0075,

€©)

QOHK»F]IK»F&?+KOHHCHC3T =521 88,0-522,8CH4-
-537.8,C,H,/,C,H,
-23452,2He-1624,2C,H,

r=0,991; p <0,0337.

)

M0 NONYYEHHbBIM MOLENAM BbiAN BbIYUCAEHD]
3HaveHmun QOTK-TIK-Tas - QOTK-TAK-Tastonencar

QOIK-TIKY 'y conocTaBneHbl Co 3HauYeHUAMM
O"T (puc. 1).

iC,Hy, nC,H,, CHyppe Kxup
-0,208 -0,069 -0,145 -0,194
-0,508 -0,559 -0,162 -0,249
-0,167 -0,786 -0,183 -0,151
-0,155 -0,006 -0,093 -0,126
-0,481 -0,481 -0,316 -0,276
-0,201 0,493 0,001 -0,023

BbIMONHEHHbIN CTATUCTUYECKMIA aHANN3 no-
KasblBaeT, 4to Mexay 3Hadernamn QT y co-
CTaBoM nnactosbix dhaongos Habnopaercs 60-
nee TecHas koppensauus, yem meway QOTKTAK
1 COCTaBOM nNactosbix Grwonpos. Takum 06-
pasom, AOKa3aHo, YTO NPU MHTEpNpeTayun pe-
synbratoB OIIK-I'JIK BaxHbIM siBNsieTca gocro-
BEPHbIN y4eT CBOWCTB NNacToBbIX hONAOB, T.K.
(haKTUYECKUI UHTEPBAN NPUTOKA 3HAYNUTENbHO
meHble, yem npu UIIT. Mpu 3HauyeHusx ge-
6uta meHble 350 Thic. M3 cBoiicTBA (hlonaoB
OKa3bIBAET 3HAYUTEIbHOE BAIUAHUE HA XapaKTep
npuToKa.

B uensx OUEHKM BAMAHUA napame-
TPOB NNacToBOW CUCTEMbl Ha [e6UTbl CKBA-
MUH  BbINOJHEH CTaTUCTUYECKUA aHanus
BAUAHMA TonwmHbl nnacta (Hadd), ko-
adbduuynenta nopuctoct  (Knop), npo-
Huuaemoctn (Knp), cKkuH-dpaktopa (Sf),
pavra nnactoB (PaHr). [Inf KonuyecTBeHHOM
OLEHKU BAWSHNA BbILENPUBEAEHHBIX XapaKTe-
PUCTUK BblunCieHbl KOIPdULUEHTOB Koppens-
unn — r mexay QT QOTRTIAR yy yapakrepu-
cTUKamu nnactos (tabn. 2).

N3 paHHbIX NpeacTaBneHHbix B Tabnuue
Cfledyer BbIBOA, YTO CTAaTUCTUYECKM 3HA4W-
mble cBA3M ans sapuantos QUIT y QOTK-TIK
umetotcs no Hadpd m Knp npu ncnonbsosanuu
scex aaHHbix. Ans O"T umetot cratucTnyecku
3Hauyumas ceasb ¢ Sf. 1A rasos n ra3oB +KOH-
nencatos 3Hauenua QYT y QOTKTIK g o6q.
MX CNy4asx MMEIOT 3HauYMMble CTaTUCTUYEeCcKue
cBA3n ¢ Hadd n Knp. Ananus koadduunentTos
nokasan, yto 3Hauenns r mexay QM7 u noka-
3arensiMu, B OCHOBHOM 6onee BbiCOKME, Yyem
menay QOTKTIK y stumm nokasatensamu.
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Fig. 1. Correlation field
iC,Hyo/ He Co, N,
nC,Hy,
-0,572 0,074 0,093 0,094
-0,569 -0,317 0,2925 -0,468
0,578 -0,249 -0,674 -0,239
-0,506 0,089 0,114 0,091
-0,521 -0,272 0,191 -0,437
-0,794 0,373 0,343 0,368

I'Ipmmeanme: BepPXHAA CTPOKa — BCe AaHHble; CpeAHAA — MO0 radam; HMKHAA — Mo radam+KoHAeHcaTamM; KpaCHbIM LLBETOM 0603HaYeHbI
CTaTUCTUYECKU 3Ha4YMMble KOPPENALMOHHbIE CBA3N.
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Tabn. 2. 3HayeHus koagppuyuerma r mexcdy QM, QOMKIAK y xapakmepucmukamu nnacmos (sepxHsas cmpoka — sce daHHble, CpedHAS no 2a3am,

HUMCHAA no 203(JM+KOH09HCGITIGM)

Tab. 2. Values of the r coefficient between QF, Q"PL, and layer characteristics (top row — all data, middle — gases, bottom - gases + condensates)

Qunt Hadd Knop Knp
Bce nnactbl 0,754 0,314 0,622
a3 0,730 0,234 0,550
a3+ 0,886 0,384 0,792
KOHAeHcaT

Sf PaHr QONK-TAK Hadd
0,557 0,244 Bce nnactel 0,676
0,602 0,248 las 0,627
0,622 0,274 las+ 0,855
KOHAeHcaT

I'Ipwvleanme: KpacCHbIM LBETOM 0603HaYEHbI CTATUCTUYECKN 3HAYNMbIE KOoppenayunoHHble CBA3N

[Ins yyeTa pasnnyHoii CTeneHn BANAHUA Na-
PaMeTpoB NAACTOBOI CUCTEMbI Ha NPOTHO3HbIE
3HauyeHns fe6uToB paspaboTaHa KOMMNeKcHas
MHOFOMepHasn CTaTUCTUYECKON MOofeNsb.

[ins pa3paboTKN Mozent 66U NOCTPOEHSI
MoIWaroBble NINHelHbIe YpaBHEHWUA perpeccuun
3asucumoctein Q1T ot napametpos nnacrosoit
CUCTeMbl, MOCNefoBaTeNbHbIM fo6aBneHnem
no oAHOMY 3HauyeHuio. Takum o6pasom, nep-
Bas MojeNb CTPOUTCA NO 3 AaHHbIM, Cleaylo-
lWas MoAenb nonyyeHa Npu n = 4, 1 TaK fanee
no n = 19. Takum obpasom, 6bino nocrpoe-
HO 17 mopeneil. AHanu3 NOCTPOEHHbIX MOpe-
nen nokassiBaet, 4to Hadd ncnonb3loBanach
B mogensax 12 pas, Knop —10, Knp, Sf no 8,
Panr — 6 pa3. Ha pasHbix p[uanasoHax
snavennit QT cootHowewus mexay Humu
1 CBOBOAHBIMM YNeHaMU ypaBHEHWii perpeccum
pa3fUyYHbl Ha [BYX ydyacTKax. [paHuLa Mexk-
Ly yyacTkamn HaxoauTcs B auanasone QYT
oT 465 10 508,5 Thic. M3/cyT. BbinonHeHo cpas-
HeHUe CPeHNX 3HaYeHNil U3yyaemblx NOKasa-
Teneit (tabn. 3).

N3 Tabauubl cnefyet, YTo CpeaHue 3Ha-
YeHMs MO BCeM MoKasaTenAaM AnA Knacca
cksann QT ¢ 465 Thic. m3/cyT, MeHblLe, Yem
ans knacca cksann O > 481 Thic.m3/cyr.
CTaTUCTUYECKNE Pa3NNUNA B CPEAHMUX 3HAYEHU-
Ax nonyyeHsl no Hacd, Knp.

[INA NOCTPOEHUA MHOTOMepHOil Moje-
M WUCNONb30BaHbl MOJENbHbIe 3HauyeHns
OMIT-M ' nonyyenHble No xapaKTepucTMKam
dnongos QUIT-®mourMM o jicrgamnnacros —
QUIT-Tnac-MM - Whome 3TOr0, MCnonb3oBaHa

WHANBUYaNbHAA MOJENb, NOCTPOEHHAA N0 3Ha-
YeHnam wryuepa — QUIT-rynep-M,

[ina Gonee TOYHOTO MPOTHO3a 3HaYEHMUil
OMT paspabotana cneayiotias hopmyna:

QI/IHT—MM:_3O’272_0’3472QMHT—M19+
1’46521(QI/IHT-M1+QI/IHT-M2)
+0,00 1 8(QI/IHT-M19)2
_0’0019(QI/IHT—M19><(QHHT—MI+QI/IHT-M2))
+0’0019(QI/IHT—M1+Q[/IHT-M2)2 (5)
= 0,986, p < 0,00000

Mo paaHHOW opmyne 6biAM BbluMCae-
bl 3Hauenua QUIT-MM 1 conoctasneHs
¢ O (puc. 2).

Mo 3aBMCUMOCTU Ha PUCYHKE 2 BUAHO, YTO
mexgy QMIT y QUIT-MM a3 gcem auanasone
3HaueHnin HabnlaaeTca TecHas KOPpPenaLnoH-
Has CBA3b:

OMIT=_11,738+1,0357QMIT-MM  (g)
7=0,986; p <0,00000.

MocTpoeHHas MofeNb ABNAETCA CTAaTUCTUYe-
CKMW 3HaYMMON.

Takum obpasom, paspaboraHa KOMMIEKC-
Has MHOTOMEpHas CTaTUCTUYecKas Modenb Ans
NporHo3a 3HauyeHuin AebuToB rasos, y4nUTbIBalO-
1as napameTpbl N1acToBON CUCTEMbI U AMAMETP
WwTyuepa, 1 no3sonsiolas paccyntbiBatb aebut
pa3BefoYHbIX CKBAXMUH Ha 3Tane naaHMpoBaHus
paboT No nccnefoBaHNIO NPOAYKTUBHbIX MAACTOB.

Ta6n. 3. CpasHeHue cpedHux 3HadeHull nokazamenel 8 knaccax no QMM
Tab. 3. Comparison of average indicator values in classes by QP

Mokasartenu, CpeaHue 3HaYeHNs + CTaHAAPTHbIE OTKNOHEHMS Kputepun
€a. nsm. Q¢ 465 Tbic. M3 /eyt QT 481 Thic. M3/cyT %
Q"M thic. m3/cyT  285,6%152,5 577,2+83,1 -5,08639
0,000091
Hadd, m 9,3+4,0 23,3+10,3 -3,99561
0,000936
Knop, oTH.eaH 0,23+0,04 0,26x0,04 -1,05937
0,304253
Knp, mJ 91,8+106,4 571,0+386,8 -3,77320
0,0015717
Sf, uncno 0,625+2,172 2,096+2,476 -1,37796
0,186084
PaHr, yncno 2,3+1,2 3,3+0,8 -2,06829
0,054177

Knop Knp Sf PaHr

0,400 0,597 0,381 0,155

0,389 0,697 0,379 0,173

0,534 0,870 0,438 0,208
Utoru

Ha ocHOBe aHanu3a pe3ynbTaToB paHee BbiNof-
HeHHbIx uccnegosannin OTTIK-TJIK v cywecTsy-
IOLLMX @aNrOPUTMOB UHTEPTPETAL UM MONYYEHHbIX
pe3ynbTaToB, @ TaKe BbINOJHEHHOrO CTATUCTU-
UeCKOro aHanusa BbIABNEHbI U KNaccuuumpo-
BaHbl (haKToOpbl, BAMAIOLWME HA KayecTBO noJy-
YaembIx MO CyLLeCTBYIOLWEA METOANKE AAHHbIX.
Takum ob6pasom, AanbHeilune WCCNefOBaHUA
GblnM  HanpaefeHbl Ha COBEPLIEHCTBOBAHME
YTBEPXKAEHHbIX aNrOPUTMOB  MHTEpNpeTaLum
pesynbratoB uccnegosanus OIIK-I'JIK, uto
NO3BOMNNO MOBbLICUTL JOCTOBEPHOCTb MPOrHO-
3a NPOAYKTMBHOCTU CKBaXWH, 1 Ha 3Tane npo-
BEelEHWA reoNoropasBefoyHbix paboT cTpouTb
KayecTBEHHble TUAPOAMHAMUYECKME MOAENU
NPOAYKTUBHbIX NNACTOB, UCMONb3yEMble B jaNb-
Hellweil pa3paboTKe MECTOPOXKAEHNIA.

BbiBOAbI

BbINONHEH cTaTUCTUYeCKUA aHanu3 CyliecTsy-
OLWKX MeTOA0B WHTepnpeTauuy pesynbTaToB
OIIK-I'JIK. B pesynbtate ycTaHOBNEHO, 4TO
npu 3HauyeHusx Ae6utos meHee 350 Tbic. m3
Hanbonbllee BAUAHWE HA BENUYMHY NPUTOKA
OKa3blBaloT CBOMCTBA MIACTOBbIX (DOUAOB, NPK
6onblunx Benn4YnHax aebuta Hanbonbluee BAUS-
HUe nMeloT unbTpaLMOHHbIe CBOMCTBA NaacTa.
Pa3pabotaHHas KOMMNEKCHas MHoromepHas
cTaTucTM4ecKas MOAeNb Y4uTbiBaeT napame-
TPbl NNAcTOBOW CUCTEMbI U AMameTp LWTyLepa,
No3BONAET PACCUMTLIBATL AeOUT pa3BefoyuHbIX
CKBaXMWH Ha 3Tane NNaHMpoBaHus paboT no uc-
CNnef0BaHMI0 MPOAYKTUBHbIX M1aCTOB.
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Fig. 2. Correlation field between Q7
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Results

Based on the analysis of the results from previously conducted OPC-GDK
studies and existing algorithms for interpreting the obtained results,
as well as the statistical analysis carried out, the factors affecting the
quality of the data obtained using the current method were identified and
classified. Thus, further research was aimed at improving the approved
algorithms for interpreting OPC-GDK study results, which allowed for
more accurate predictions of well productivity and the creation of
quality hydrodynamic models of productive formations during geological
exploration, used in the further development of fields.

Conclusions

A statistical analysis of existing methods for interpreting OFC-GDK
results has been carried out. It was found that for flow rates below
350,000 m3, the biggest impact on inflow comes from the properties
of reservoir fluids, while for higher flow rates, the filtration properties
of the reservoir are the most influential. The developed comprehensive
multivariate statistical model takes into account reservoir system
parameters and nozzle diameter, allowing for the calculation of
exploratory well flow rates during the planning stage of productive
formation studies.

References

1.

Menshikov S.N., Chuzhmarev S.S.,

Petrenko V.E., Nuriev M.F., Ovechkin A.V.,
KhoshtariyaV.N.,DmitrievS.E., Fominykh O.V.
Assessment of the quality of testing

of exploratory wells in the preparation

of hydrocarbon fields of the arctic shelf

for commercial development. Qil industry,
2024, issue 6, P. 45-49. (In Russ).

. Ovechkin A.V. Use of wireline formation

testers’ data for hydrodynamic simulation.
Gas industry, 2025, issue 5, P. 46-53.
(In Russ).

. Ovechkin A.V. Improving the procedure

for forecasting well flow rates based
on wireline formation test data. Gas
industry, 2026, issue 5, P. 50—54. (In Russ).

. Ovechkin A.V., Khoshtariya V.N.,

Fominykh O.V. Determination of the effective
reservoir capacity for interpretation

of pressure recovery curves recorded

by instruments on a cable in an open hole. Oil
industry, 2025, issue 5, P. 103-108. (In Russ).
Menshikov S.N., Chuzhmarev S.S.,

Petrenko V.E., Nuriev M.F., Ovechkin A.V.,
KhoshtariyaV.N., DmitrievS.E.,FominykhO.V.
Increasing the efficiency of Arctic shelf fields
preparation for commercial development.
Oil industry, 2024, issue 5, P. 91-97.

(In Russ).

. Menshikov S.N., Chuzhmarev S.S.,

Nuriev M.F., Petuhov A.Y., Ananyev V.V.,
Ovechkin A.V, Khoshtariya V.N., Gulyaev V.I.
Beginning of development and results

of geological exploration in the Kara Sea.
Gas industry, 2024, issue 5, P. 30—-40.

(In Russ).

. Draper N.R., Smith H. Applied

regression analysis. second edition.
Translation Adler Y.P., Gorsky V.G.
Moscow: Finance and statistics,
1986-1987. (In Russ).

. Korchazhkin Y.M. Study results

of gas condensate wells under different
depressions. ser: “Development and
operation of gas and gas condensate
fields“, issue 3, Moscow: 1980. (In Russ).

9. Zakirov S.N., Somov B.E. et al. Multiphase

11.

1

N

13.

and multicomponent filtration. Moscow:
Nedra, 1988, 336 p. (In Russ).

.Brusilovsky A. I. Phase changes in oil and

gas field development. Moscow: Graal,
2002, 575 p. (In Russ).

Petrenko V.1., Zinovyev V.V., Zlenko V.Y. et al.
Geological and geochemical processes

in gas-condensate fields and underground
gas storage. Moscow: Nedra-Biznescentr,
2003, 511 p. (In Russ).

.Sweeney J.)., Burnham A.K. Evaluation

of a simple model of Vitrinite Reflectance
based on chemical kinetics. AAPG Bulletin,
1990, Vol. 74, P. 1559-1570. (In Eng).
Wijaya N., Sheng J.). Probabilistic
forecasting and economic evaluation

of pressure-drawdown effect

in unconventional oil reservoirs under
uncertainty of water blockage severity.
Journal of Petroleum Science and
Engineering, 2020, Vol. 185,

N2106646. (In Eng).

WH®OPMALMA Ob ABTOPAX | INFORMATION ABOUT THE AUTHORS

OBeukuH Anekceil Bacunbesud, reHepanbHbiil JUPEKTOP,
000 «lasnpom Heapa», CankT-Metepbypr, Poccus

®omuHbix Oner BaneHTMHOBUY, JOKTOP TEXHUYECKUX HaYK,
npodeccop, TOMEHCKUI UHAYCTPUATBHbBIN YHABEPCHTET,

TiomeHb, Poccus
[ina koHTakToB: fominyhov@tyuiu.ru

Tyumen, Russia

Ovechkin Alexey Vasilyevich, general director,
“Gazprom Nedra” LLC, Saint Petersburg, Russia

Fominykh Oleg Valentinovich, doctor of technical sciences,
professor, Tyumen Industrial University,

Corresponding author: fominyhov@tyuiu.ru

SKCNO3NUMA HEDTb A3 UHOHb 4 (121) 2026



