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Posensioacmoca npobrema nobyoosu nempo@izuuHux 63aemo36’s13Ki6 015 CKIAOHON0OYO08AHUX NOPIO-
KOJIeKMOpi6 3 AHOMANbHUMU eleKMpUYHUMU xapaxmepucmukamy. Haeedeno axmuuni pezynomamu eusyenms
CMPYKMypu nopoeozo npocmopy i QitempayitiHo-eMHICHUX NApamempis CKIa0HON00y008aHUX NOPIO-KOJLEKMOopie
Memooom pmymHoi nopomempit AbyHI6cbK020 HAGMO2A30KOHOEHCAMH020 Ppodosuwd. 3a pe3yibmamamu 00C/i-
O0dicenb ompumano nempodizuyni 63aemose’sa3xku 3 euxopucmanusim oanux [J{C ax 0 yucmux epanyiapuux Keap-
Yesux nopio-KoaeKmopie, max i NiCKOBUKIE I3 AHOMAIbHUMU eeKMPULHUMU XAPAKMEPUCTUKAMU.

Kitro4oBi ciioBa: KOJIEKTOp, MiHEPaJbHHUU CKIIAJ, MICKOBUK, PTYTHA IOPOMETPIisl, CTPYKTypa IMOPOBOr'O IPO-

CTOpy

Paccmampusaemces npobaema nocmpoenust nempoQu3udecKux 63aumMocesizeti 0isi CIOHCHO-NOCIMPOEHHbIX NO-
POO-KOLNEKIMOPO8 C AHOMANLHBIMU JJIeKMPUdecKkumu xapakmepucmuxamu. Tpusedenvl pakmuueckue pesyivmamol
U3YUEHUsL CMPYKIYPbL NOPOG020 NPOCMPAHCMEA U PUTLMPAYUOHHO-EMKOCIHbIX NAPAMEMPOE CKIAOHONOCHPOECHbIX
NOPOO-KOINEKMOPO8 MemooomM pmymuou nopomempuu fAOnyH06cK020 Heghme2az0KOHOeHCAMHO20 MeCnopodicoe-
Hust. Tlo pezynomamam uccnedo8anuil NOayueHbl NempopuUuecKue 63auUMocessu ¢ ucnonvzosanuem oaunvix I'UC
KaK OJsl HUCTNBIX SPAHYTAPHLIX KEAPYEEHIX NOPOO-KOLIEKMOPO8, MAK U NECHAHUKOS C AHOMATbHLMU dJleKmpuyec-
KUMU XAPAKMEPUCUKAMU.

KitroueBrlie c10Ba: KOJIEKTOP, MUHEPATBLHBIA COCTaB, MECYAHUK, PTYTHAs IOPOMETPHS, CTPYKTypa MOPOBOTrO
MPOCTPAHCTBA

The investigation deals with the problem of determining petrophysical interrelations for complex-built reser-
voir rocks with abnormal electrical characteristics. The factual results of investigating the porous space structure
and philtration and volumetric parameters of complex-built reservoir rocks are given by using the technigue of mer-
cury porometry of Yablunivsk oil and gas condensate field. According to the investigation data petrophysical inter-
relations were obtained by using the well-logging data for clean granulated quartz reservoir rocks as well as for
sandstones with abnormal electrical characteristics.

Keywords: reservoir rock, mineral composition, sandstone, mercury porometry, porous space structure

MopnenroBanHS ~ TETPOPI3UYHUX  B3aEMO- — —  dD
3B S3KIB MDK napamMeTpamy, 1o BU3HAYAI0Th KOJIe- HOCTI 1 3MIIIEHHS; jnp =ok; j,,=——, 1e
KTOPCBKi BIIACTHBOCTI TMOPiM, € 3aBIaHHAM aKTy-  _, dt
AJIbHUM 4K Yy Hpouem HOHIyKIB Ta OGIpyHTyBaHHH E — HaprX(eHiCTB €IEKTPUYHOI' O TIOJIS;
rmapaMeTpiB I IMiJApaxyHKY 3aImaciB BYIJI€BOIHIB, — . .
TaIEJ i HpFIJ/I BI/IKOHaH}I;)I H}II)}(I)e?(TIB Ha iX };/myquH;I D=¢g,E — IHAyKWA CNCKTPUIHOrO IO,
He 3Baxaroum Ha Te, 1[0 OCHOBHI eMnlpI/I‘IHl 3aK0- Eq = Ego — aOCoJII0THA Z[ieneKTquHa MPOHUK-

HOMIPHOCTI MK (I3MYHHUMH Ta TETPOQPI3ZUIHUMH
napamerpamu Oyiu BcTaHoBieHI B.M. JlaxHoBum
ta I'. Apui, 3Ha4Ha KUIbKICTh HAYKOBIIB [1, 2, 3, 4]
y CBOIX Mpamsx Po3KPHBAIOTh OCOOIMBOCTI METPO-
(GI3MYHUX B3a€EMO3B’SI3KIB, SIKI OXapaKTEPU30BY-
I0Th OKpEMi TPYINHU JITOTUIIB, HACHYCHUX BYTJIe-
BOJIHSIMH 3 aHOMAJIBHUMH EIEKTPUYHHMH TTapame-
Tpamu. Y poborax [5, 6, 7] BUCBITIIEHO 0COOIHBO-
CTi opMyBaHHS ENEKTPUYHOrO TOJIsT B HaTOHA-
CHUYCHHUX IMICKOBUKAX, SKi BUIIOBHEHI 3¢pHAMH KBa-
piy i3oMerpuuHOi GOpMH Pi3HUX pajiyciB mop. Y
LBOMY BHINAJKy TUTOMHH €IEKTPHYHHMH OMIp pO3-
NOJUISAETHCS. PIBHOMIPHO 110 00’€My mopomu, a
ENEKTPOINPOBITHICTh Hl}:[HOpS[}Z[KOByeTI)CSI MaKCBe-

]np +]3M > A€

JIOBCBKOMY po3nofiny [6]: Jnoen =

e ——

J np > J3u — BUINOBIIHO T'YCTMHH CTpyMy HpOBii-

HICTh CEPEIIOBHINA; 1€ £ — BIAHOCHA JiCIEKTPHYHA

NPOHUKHICTB; £() = 8,85'10_12CD/M — 3HaYeHHS
JeTIeKTPHUYHOT IPOHUKHOCT] Y BaKyyMi.

[Tpu TakoMy po3MOALT TYCTUHU EIEKTPHYHO-
r0 CTpyMy, y BHNAIKy MOBHOTO BOJOHACHYEHHS
TIOPO/IM-KOJIEKTOpa MapameTp nopucrocti (P,) BH-
3HA4YaeThCd 13 eMmipu4yHoi ¢dopmynmu  Apui-
JlaxHoBa:

P,=aK ", (1)
ne: K, — KoedilieHT OPUCTOCTI, @ — JITONOriY-
HUN KoeIIiEHT, 110 3MiHIOEThCS B Mexkax 0,4-1,6,
m — CTPYKTYpHHH IOKa3HWK, IO 3MIHIOEThCS B
Mmexax 1,3-2,2.

Onnak, 1is Hopi;[ KOJIeKTOpiB 3 yIaKyBaHHSIM
3€peH HEOAHAKOBOI 130MeTpHuHOi (opmu (emirco-
NOAIOHI 3€pHa), CIOCTEPIraeThest 3HAYHA aHi3o-
TPOIiSE MUTOMOTO eeKTpUIHOro onopy. CTpyKry-

12 )
14 )
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PHUH TIOKa3HUK Ul TAKOIO TUILy KOJEKTOpa Ipsi-
MyBaTUME J10 OJIMHULI Yy MIpy HaOyTTs eTinTHIHOL
¢dbopmu, 1 A PiI3HO3EPHHUCTHX MICKOBUKIB HEi30-
METpUYHOi (OPMH TMOKAa3HHK IIEMEHTAIlil m Oyxe
piBHmiA — 1,6 [8, 9]. Anami3 3anexnocreit P,=f(K,)
CBIMYUNTD, 110 OWHAMIKA 3MIHH IOKAa3HHKA 7, BH-
3Ha4Ya€ 4acTKy BHECKY CTPYKTYPHU TIOPOBOTO MPOC-
TOpy npu (OPMYBaHHI EIEKTPHYHHUX IapaMerpiB
CKJIaJITHOIOOY/TIOBaHUX KOJNEKTOpiB. [losicHIOEThCS
1[e TUM, II0 32 PAXyHOK YHIUTbHEHHS MaTpHIIi IO~
POIM YTBOPIOIOTHCSA HOB1 MEPEMUYKU MDK IyCTO-
TaMH, sKi 3MIHIOIOTh 3arajibHui 00’€M MOPOBOrO
IIPOCTOPY, & TAKOXK (HOpMy IOPOBHX KaHallis, 30i-
JBIIYIOYM 1X 3BHBHCTICTh. BIUIMB OocTaHHBOI Ha
BE/INYMHY CICKTPUYHOrO OIOPY HACTIIBKM 3HAY-
HHH, 10 IIPH OJAHAKOBOMY MiHEPAJIOTi4HOMY CKIIa-
Ji, ane pi3HOMy CIIBBiIHOLICHHI PajiyCiB IyCTOT
MOPOa-KOJIEKTOP XapaKTepH3yBaTUMETHCS PI3HOIO
BEJIIMYMHOIO eeKTponpoBinHocTi [10].

Jl151 BCTaHOBIIEHHS CTPYKTYPHU MOPOBOTO MPO-
CTOPY HU3BKOOMHUX MOPIJI-KOJEKTOPIB Ta OIHKH
CTyIeHs ii 3B’3KY 13 MUTOMUM €NEKTPUIHUM OI10-
POM HaMH MPOBOAMIIKCH JOCIIPKEHHS Ha 3pa3Kax
KepHa, BiAIOpPaHOro i3 Bi3eWChKHUX BIIKIAIIB METO-
JIOM pTyTHO1 mopomerpii. Komekuii kepHa s go-
CIIJDKEHHS BIiAOWpPAINCh 13 cBepaaoBHH S0OyHIB-
CHKOT'0 Ha()TOTa30KOH IEHCATHOT'O POJIOBHUIIIA.

S16nyHiBcbke HaQTOra30KOHAEHCATHE POIO-
BHUIIIE HANSKUTH N0 [ mrHChKO-CONOXIBCHKOTO Ta-
30Ha()TOHOCHOTO paioHy CXigHoro HaTOra3oHO-
cHoro periony Ykpainu [11]. Pozramosane B [1o-
TaBCHbKIM 0oOnacTi Ha Bincrani 17 kM Big M. JIox-
BUIIS. 3HAXOIWUTHCA B IIBHIYHO-3aXIAHIA YacTHHI
IpUOCKOBOi 30HM JIHINPOBCHKO-J[OHENBKOI 3ama-
JIMHA B MEKax IiBJIEHHOro cxuiy JKmaHiBChbKoOi
nerpecii. [Tigasarrs BusiBnene B 1972-74 pp. Ctpy-
KTypa € OpaxXiaHTHKIIHAJUTIO MiBHIYHO-3aXiJHOTO
npoctsiranHs  (puc.l, 2), ycknaJiHeHa CKUIaMu
(po3mipu B Mexax i3orincu - 5000 M 11,0x5,0 m,
ammityna 600 m). Ilepmmii mpomwucioBuil npu-
TUTHB ra3y oaepkano B 1977 p. 3 iut. 5011-5101 ™.
CkyrmueHHs BYTJICBO/IHIB TIOB’s3aHi 3 MIACTOBUMH,
MAaCHBHO-IUTACTOBUMH, CKJICIIHYACTUMHM, TEKTOHI-
YHO EKpaHOBAaHMMHU 1 YaCTKOBO IJIITOJOTIYHO 00-
MEKEHUMH TACTKAMHU.

Sk BugHO 13 ricTorpam (puc. 3) Ta pe3yibra-
TIB JOCTi/KeHb (Tabn. 1), 3MEHIIEHHS MPOCBITY
MOPOBUX KaHATIB HU3bKOOMHHUX IOPiJI- KOJIeKTOpiB
XapaKTePU3YeThCs  iX pazuyCOM 3BYIKCHD, SKHH
3MIHIOETBCS B Mevkax Bix 10-10° 10 25-10°° m.

Jlironoro-cTpykrypHunii KoeiuieHT 1A HU-
3bKOOMHHUX TIOPiJ-KOJIEKTOPIB 3MIHIOETBCS Y Me-
JKax Bl}l 0,0267 no 0,1899, a koedilieHT TPOHUK-
HOCTI BiIIIOBIHO 710 BCTAHOBJICHOTO eq)eKTHBHOFO
paziyca mop 3M1H}O€TBC$[ y Mexax Big 0,001-10°"
110 585,225- 1075 M2, Bigmigeno, 1[0 TIOPOJIH-KOIeK:
TOpH 3 KoediuienTom nporukHocTi 0,001-107" M
XapaKTepU3yIThcd KOe(DIlli€EHTOM BIIKPUTOI ITO-
PHUCTOCTI, SIKUH 3MIHIOEThCS B Mekax Bim 0,12 g0
0,17. Hu3bka MpOHUKHICTH JJIs LIBOTO THITY MOPif-
KOJIEKTOPIB HeaJleKBaTHA KOe(]illiEHTY TOPUCTOCTI,
KM 3MIHIOEThCS Y MIMPOKUX Mexax. Tak, 3a Koe-
¢inienta mopucrocti K,=0,12 mopomu-konexropu
XapaKTePU3YIOThCS Koeq)lmeHTOM HpOHI/IKHOCTI
585-107° ™, a mpu K,=0,18 — K,,=350 10"
Taxa HGB])Z[HOB])Z[H]CTI) BEIMYMHI MOPUCTOCTI TIO-

poau  KoedillieHTa NPOHMKHOCTI MOSCHIOETHCS
3MEHIIICHHSM TPOCBITY MOPOBHX KaHAIiB y 3pas-
Kax i3 BUCOKUM KOE(iLliEHTOM 3arajbHOi OPUCTO-

i. PesynbraTi HOCIIKEHb MOPOBOrO MPOCTOPY
HOKa3aHH IO JITONOrO-CTPYKTYPHUN KOEPillieHT
IS opiz i3 koedinienToMm nopucrocti 0,12 ckia-
nae 0,1175, a Ui MOPi-KOJIEKTOPIB 3 MOPHUCTICTIO
18% — 0,0568.

LleMeHT TOpOaM TpeACTaBICHHM IpiOHO3Ep-
HUCTHMH yJIaMKaMH 3 JIOMIIIKAMH TJIHHUCTOTO
Matepiany. Tun mementy — noposuii. CTpykTypa
LIEMEHTY — MEJIITOBO-APIOHO3EPHUCTA.

[Iporrapky aprigiTiB CKjIajeHi 3 METiTOBOL
MacH i MaroTh TEJTITOBY CTPYKTYPY, 1HOJI aneBpo-
JITOBY.

[IuTOMMIA ENEKTPUIHUHN OMIP MiAHO-AIEBPO-
JITOBMX BIAKJIAIB 3MIHIOETHCS B LIMPOKHX MEXKaX
1 3aNEKATD BiJl HOPUCTOCTI, TIIMHUCTOCTI T4 Xapak-
Tepy HacH4yeHocTi mopia. Tak, Ui ra30HaCHYeHHX
mopia BiH 3MmiHIOEThCa Big 12,0 g0 400,0 Om-M,
1u1st Bogonacuuenux — Bix 0,5 1o 20,0 Om-m.

InrepBanpanit vac AT B HOCHiKyBaHUX ITi-
IIaHUX KOJIEKTOpPax 3MIHIOEThCS B Mexax 202-
251 Mkc/M. JInst TIIMHUCTHX HEKOJICKTOPIB Jiara-
30H 3minu BeauunHH AT ckmagae 180-210 Mxc/m,
JUIST HerMMHUCTHX — 155-200 MKc/M, TOOTO TIIMHH-
CTI Ta HErJIMHUCTI IIUIbHI MOPOAU XapaKTepHU3y-
IOThCS OMM3LKUMH JiamasoHaMu 3mid AT, mo Bka-
3y€ Ha 3HAYHE YIIUIbHEHHS TJIMHUCTUX TOpiJ Ha
Takux rauounax (4000-5000 m).

[IpuposHa ramMmma-akTHBHICTH TOPiN B iHTEp-
BaJli 3a/ISTaHHs IPOJYKTHBHUX TOPH3OHTIB 3ajie-
XKHTh BiJl iX JIITOJOTTYHOTO CKJIamy 1 Horo ocooiu-
BocTeil. UHMCTI MICKOBUKH XapaKTepH3YIOThCS iH-
TeHcHBHICTIO 1,6-5,0 MxP/ron, mauku aprimriB —
10,0-16,0 mxP/rox, aneBponitu Ta iHIII Pi3HOBUIH
mimano-rmuaHucTHX — 5,0-8,0 MxP/rog. 3 meroro
BCTaHOBJICHHSI KOPENSAIil CTPYKTYpH IOPOBOTO
MpocTopy 13 Koe(ilieHTOM 3aJIUIIKOBOrO BOJIOHA-
CHYCHHS 1 Koe(illieHTOM MPOHUKHOCTI HAMH BHUKO-
pUCTOBYBJIUCS 3HAYeHHS c(EKTHBHOTrO pajiyca
3BYXKEHb (R.p) OPOBUX KaHAIIB.

®isuyHuil 3micT BennuuHK Ry nonsrae B To-
My, IO Y Pi3HOI JOJIBOBIH y4acTi y ¢pinbpTparmii piz-
HUX TPYIl 10, MOPOJa XapaKTepU3yeThCsl pajiy-
COM 3BY)XCHb YMOBHO OJHAKOBOTO DO3MIpY IIpHU
30epekKEHHI OIHAKOBOI MPOHNUKHOCTI Ta KilbKOCTI
TI0p Ha OJMHHUILIO IUIOU. Y 1BOMY BUNAZKY e(ek-
TUBHHUH paJliyc MOp BH3HAYAETHCS 13 CHIBBIIHO-
HICHHS:

ne:  dm; — 9acTKa KOXKHOI BUJIUICHOT TPYIH MYCTOT
B 3arallbHOMY 00’€Mi IIOPOBOrO MPOCTOPY; 7i —
CepeIIHII/I paziyc 3BY)XEHb IMyCTOTHUX KaHaJIB BU-
ninenoi rpynu mop. [is mopia i3 MiJBHINEHORO

€IEKTPOIPOBIIHICTIO (O, ) 3HaYEHHS R, 3MiHIO-

€Tbcs y Mexax Bim 0,63 mo 4,2 mxm. [Ipu Takmx
napamerpax Re,p y MOpOJax-KOJEKTOpax HEOreHO-
BUX BIJKJIaIiB Koeq)uneHT MPOHUKHOCTI CKJIajae
(30,1-70,8)-10° " M Ipu npomy edexTuBHHiIL pa-
JYC KOPEIIOEThCS 13 KOSPII[IEHTOM NMPOHUKHOCTI.
Yum Oinpliie 3HAUYEHHSI Rep, THM BHIIOIO € IIPOHU-
KHICTh MTOPOJIM-KOJIEKTOPA.
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YMOBHI  MMO3HAYCHHS

o115  mpobypeHi ekcruryarauiiiHi CBepAIOBHHH \
@5 npobypeHi po3BiyBaibHi CBEPATOBHHH
7 KOHTYp ra30HOCHOCTI
a0 abcomorhi BiMiTKI NOKpiBIi ~

TypHeiicbkux Biaknazis (C,t)

A)),\A)' PO3pHBHE NOPYIICHHS

Pucynok 1 — SIonyniBcbke HapTOra30KoHAEHCATHE POAOBHIILE .
CTpykTypHa KapTa moKpiBJi TypHeiicbkoro ropu3onty (C;t) [11]

H () 6 9 337

61 8

1000

YMOBHI No3Ha4YeHHsA

YeTtBepTuHHa cuctema Mepmceka cuctema

N BepxHiit Binain
KpeiipsHa cuctema C 3 KaM'sIHOBYTiNbHOI cuctemm

Cepepnin Binain

Opceka cuctema Kam'AHOBYTINbHOT CUCTEMU

HwkHid sinain

Tpiacosa cuctema Kam'SIHOBYTiNbHOI cUCTeMU

A E

[NesoHckKa cuctema

Crpaturpadivini rpanui

CrpaturpacpiuHi HeyaromKeHHs

N

MepepaGauysani noknaan rasy

Pucynok 2 — SIoayHiBcbke HaTOra3oKoHAeHCATHE POJAOBHIILE.
I'eosioriunuii po3pi3 B310B:K JdiHii cBepaioBuH 6-9-337-61-8.[11]
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I3 mobynoBanux ricrorpam (puc. 3) BHJIHO,
10 HU3BKOOMHI ITOPOJU-KOJEKTOPH XapaKTepu3y-
I0ThCS, B OCHOBHOMY, MEPEBasKaHHIM B 00’ €M 1O-
POBOTO MPOCTOPY TMOp BEMUKONO Ta CEPEIHBOrO
paniyca. Taka ocobmuBicTb OynoBH CTPYKTYpH
MOPOBOTO TPOCTOPY 3YMOBIIOE PI3HHH BMICT 3a-
JIMIIIKOBOTO BOJOHACHYCHHS, BETMUMHA C€IEKTPHY-
HOT'O OMOpY SIKOTO BIUIMBAE Ha EIEKTPONpPOBil-
HICTh HATOra30HACHYCHHX TLIACTIB.

AHali3 CTPYKTYpH MOPOBOTO MPOCTOPY 3pas-
KIB KepHa BI3eHCHKMX BIIKIaMdiB, SIKi BimiOpaHi i3
CKJIQJIHOMOOYI0BAaHUX ITOPi/I-KOIEKTOPIB, CBIIYHTH,
110 B GUIBLIOCTI i3 HUX MEPEBAKAIOTH APiOHI MopH,
paniyc skux 3minoerbest Bix 0 mo 0,1 mxm. Y 1o-
pozax TaKoro THIY BIANOBIAHO 1 PO3MOALICHHIL
Koe(ilieHT 00’€MHOT TIMHUCTOCTI, BEJTMYUHA SKOT
smiHoeTbess Bim 0,5 no  0,361. 3pocranHs
00’€MHOT0 BMICTy IIbOTO Tapamerpa 0OYMOBIIOE
3pocTaHHs Koe(illieHTa 3aJHMIIKOBOIO BOJIOHACH-
YeHHS Ta 3MCHIIEHHS KoedilieHTa (a3oBoi Mpo-
HUKHOCTI J10 50,2-1071 M~ BIJI BJIACTHUBOI ITOPO/IaM-
KOJIEKTOpaM CepeaHbOi  MPOHUKHOCTI, PiBHOT
396:10 " m*. [TuTOMMii eTEKTPHUUHMIA OIIip Y LOMY

BUNAJIKYy CKnanae P, =4,5-8,2 OmM. 3a pesynbra-

TaMH BHIIPOOOBYBaHHSI TAKOT'O THITYy MOPiI-KOJEK-
TOpiB OyiaM OTpHUMAaHI MPHUIUIMBA Ta3zy Pi3HOTO
neOiTy.

Otpumani 3a pe3ynbTaTaMu HayKOBUX 1 €KC-
TNEPUMEHTAIBHIX JOCIIUKeHB NeTPOdi3HyHi MO-
JieTTi B CBOiH OCHOB1 0a3yroThbcsi HA OCOOJIMBOCTSIX
reoNoriuHol  OyZOBH  JTONOTO-CTpaTHrpadiyHux
KOMILUIEKCIB OKpEMHX Ha(TOra3oHOCHUX POJOBHII
A3,

3 MeTo X ajanTallii 10 KOHKPETHUX I'€0JIO-
TYHUX YMOB TONIYKOBHX TUIONI, 8 TAKOXK BCTAHOB-
JIEHHSI MOKJIMBOCTEM 1X BUKOPHUCTaHHS SIK Ul OC-
HOBH IJJPaxyHKy 3aIaciB, HEOOXIIHO CIIPSMYBaTH
MOJaJbIIl JOCTIKEHHS Y HANPsAMKY BHSBJICHHS
KOpEISIIHHNX 3B s3KIB (I3UYHUX Ta meTpodizmy-
HUX TIapaMeTpiB, TUIY HACHIYIOUOTro (IIIOiy, M-
TOMOT TIOBEPXHI Ta MOJBIHHOTO EIEKTPUYHOTO IIIa-
Py TOpiJ-KOJIEKTOPIB 3 aHOMalbHUMH €JIeKTPHY-
HUMH BJIACTUBOCTSMH.
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