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Pe3tome. o cyTv BCe HALUW 3HAHUS O NPOMBILLIEHHBIX pacconax Cubupckon nnaTopmel NonyveHsbl NonyTHO npu Bype-
HUM CKBaXWH Ha HedTb U ra3. Lienesble xe nccnegoBaHns pacCoriOHOCHbBIX FOPU3OHTOB B rMyBOKMX CKBaXMHaxX Ha yrie-
BOAOPOABI NO CyLLeCTBY He npoBoasaTcs. OQHON M3 NPUYMH 3TOTO SBMSETCS BbICOKAs CyTOYHas CTaBka B Lukne bypeHus,
W, KaK CNeACcTBuUeE, XXEeCTKOe OrpaHnyeHne B NpoBeaeHUU JONONMHUTENbHLIX PaboT, He CBSA3aHHbIX ¢ BypeHnem. Mexay Tem
OT AaHHbIX TMAPOANHAMUYECKUX UCCIEN0BAHNIA NPAMO 3aBUCAT reoNornyeckme pesynbTaThl: NPOrHO3, OLEHKa pacyeTHBIX
napamMeTpoB NPOAYKTUBHbLIX WHTEPBAIOB paspesa, METOAONOMMA pasBeaKku 1 NOCNeayoLero OCBOEHUS 3anexen u me-
CTOPOXAEHWUIA NPOMBILLNEHHBLIX METaNOHOCHbLIX PACCONIOB C aHOManbHO BbICOKUM MnacToBbiM AasneHuneM. CeroHs ne-
pea KpynHbIMU KOMMaHusM1-Hegpononb3oBaTensamu tora VipkyTckon obnactu noctaBneHa Lenb ONpeaenvuTbes ¢ MeTo-
AMKOW KpaTKOBPEMEHHbIX OMbITHBIX BbIMYCKOB, 0BecrneunBatoLLen KOPpeKTHble UCXO4Hble AaHHble K MOACYETY 3anacos
MPOMbILLUAEHHbBIX PACcCONOB NPUPOLHBIX MEXCONeBbIX KapbOoHATHBIX TPELUMHHBIX pe3epByapoB ranoreHHo-kapboHaTHOW
runaporeonornyeckon opmaumn. [ng [oCTOBEPHOro onpepernieHns KoadduumeHta BOLONPOBOAMMOCTM B npoLiecce
OMbITHO-(PUNBTPALMOHHBIX paboT HE06X0AMMO AOBUTLCA KBA3UCTALMOHAPHOIO pexumMa hunbTpauuy. ONTUMansHbIM SB-
NAETCH NPepbIBUACTLIA PEXWUM BbiNycka paccona ¢ NoCTOsSHHLIM 4eBUTOM B OAWHAKOBbLIE NPOMEXYTKM BPEMEHW C NOCTO-
SHHOW 3aNNCbi0 U3MEHEHWS AABNEHNs CUCTEMON TenemeTpun. ABTOpamm paccMOTPEHbI PedynbTaThbl OMbITHLIX BbIMYyCKOB,
peanusoBaHHble Ha 3HaMeHCKOM y4acTke AHrapo-/IeHCKOro MeCTOPOXAEHNS NPOMBILLNEHHbLIX MUTUEHOCHBIX PaCCOIOB.
MpeanoxeHa MeToauKa BbIMyCKOB, KOTOPAsi NO3BOMSET BbINOMHUTL ONbITHO-PUNbTPALMOHHbIE paboThl B CXaTble CPOKU 1
NPYMEHUMa B YCOBUSAX CTPOMTENBCTBA CKBaXMH ANs Jobbluv yrneBogopotos. ViccnegoBaHus no npeanaraeMon MeTo-
AMKEe MOTYT NPOBOAUTLCS HEAPONONb30BaTENAMU B Cly4ae HEOXKMAAHHOTO BCKPbITUS 3a60eM CKBaXWHbI PanonposBAsio-
LLlero nnacra ¢ aHomasbHO BbICOKUM NNacToBbIM AaBlieHWeM hnouaHoN cuctembl. Peanuaaums onbiTHO-OUIbTPaLIMOH-
HbIx paboT no MeToauke No3sonsieT 0b6OCHOBaTb PECYPCHYH0 Gasy NPOMBILLMEHHBIX PACCONOB, a TaKkke NUTUS, pybnuaus,
uesms, bpoma, oga 1 Apyrux peaKnx, pacCcesHHbIX ANEeMEHTOB U MUHEPANbHbIX COMNeN B HUX.
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Brief report

Methodology of experimental filtration studies (releases)
from high-pressure inter-salt productive deposits of industrial
lithium-bearing brines of the hydrogeological halogen-carbonate
formation of the Siberian platform
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Abstract. It is known that all our knowledge about the industrial brines of the Siberian platform was obtained while drilling
wells for oil and gas whereas targeted studies of brine-bearing horizons in deep wells for hydrocarbons are hardly con-
ducted. One of the reasons is the high daily rate in the drilling cycle resulting in carrying out strictly limited additional works
not related to drilling. Meanwhile, the geological results including the forecast, the estimation of the calculated parameters
of the section productive intervals, the exploration and development methodology of deposits of industrial metal-bearing
brines with abnormally high reservoir pressure directly depend on the data of the hydrodynamic studies. Today, large
companies — subsurface users of the south of the Irkutsk region are tasked to determine the methodology of short-term
pilot releases, which provides correct input data for reserve calculation of industrial brines of natural inter-salt carbonate
fractured reservoirs of the hydrogeological halogen-carbonate formation. To determine a reliable permeability coefficient
under the experimental filtration work, it is necessary to achieve a quasi-stationary filtration mode. The optimal mode is an
intermittent one of brine release with a constant flow rate at the same time intervals with a continuous recording of pressure
changes by the telemetry system. The results of pilot releases implemented at the Znamenskiy site of the Angara-Lena
deposit of industrial lithium-bearing brines have been considered. The release methods enabling the performance of ex-
perimental filtration work in a short time, and applicable in well construction for hydrocarbon production have been pro-
posed. Surface users can carry out the research using the proposed methodology in the case when the well bottom unex-
pectedly opens a brine formation with an abnormally high reservoir pressure of the fluid system. The implementation of
experimental filtration work employing the described methods allows the subsoil users to substantiate the resource base
of industrial brines and the elements in them including lithium, rubidium, cesium, bromine, iodine and other rare, trace
elements and mineral salts.

Keywords: hydromineral raw materials, lithium, experimental filtration works, industrial water reserves
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BBepeHue

OCHOBHbIM METOAOM MOPOreonIorn4YECcKmX nc-
CnefoBaHUA ABMAKOTCA OMbITHO-PUNbTPALNOH-
Hble paboTbl, BKMKYAKLWME pasnNUYHble BUAbI
OMNbITOB, OTKAYKWM W BbINYCKU U3 CKBaXMWH [1-4].
OHM NpOBOAATCS C LENbIO OnpeaenieHnst OCHOB-
HbIX TMAPOrecnorMyecknx napameTpoB, uU3yde-
HUSI TPAHUYHBIX YCMOBUA BOZOHOCHBIX FOPU30H-

TOB B NfaHe v paspese, a Takke onpeaeneHns
ONTUManNbHOW MPOM3BOAUTENBHOCTU CKBAXWH,
noAacyeTa 3anacoB noa3emHbIx Bog 1 ap. Heno-
CPeACTBEHHO pe3ynbTaToOM OTKavek / BbiMyCKOB
SIBNSETCA NONyYeHWe OCHOBHbLIX MMAPOreonoru-
YeCcKMX NnapamMeTpoB, K KOTOPbIM OTHOCATCH KO-
3 uLMeHTbl  unbTpaumMn, BOAOMPOBOAUMO-
CTW, NbE30- ¥ YPOBHENPOBOAHOCTM, BOAOOTAAYM,
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ynpyron sogootgauv u ynpyroemkoctun. OCHoB-
Hbl€ rMaporeosnornyeckne napameTpbl oTpaxarT
(punbTpaLMOHHBIE, YNpYrne n eMKOCTHble CBOW-
CTBa BOAOHOCHbIX FOPU30OHTOB B 3aBUCUMOCTU OT
3anacoB M pecypcoB NOA3EMHbIX BOS.

My6oKMe ropusoHThl, cogepxalime boratble
nuTeM paccosibl (MPOMbILNEHHbIE NOA3EMHbIE
BOAbI UM TMOPOMUHEPASbHOE ChIpbe) XapakTe-
PU3YIOTCS CKOMMEHMEM B HUX yNpyrix 3anacos!.
Ynpyrvie 3anachbl [3] npeactaBnsaoT cobon o6vem
HanopHbIX BOZ, BbICBOOOXAALLMIACS NPU BCKPbI-
T BOQOHOCHOrO nnacta 6ypeHnem 1 CHUXEHUN
MNacToBOro AaBfieHNs B HEM MpuW oTkadke (nmbo
camom3nuee) 3a c4eT 0OBEMHOrO pacluMpeHuns
BOAbl U YMEHbLUEHUS NOPOBOro NPOCTpaHCTBa
camoro nnacta. B AHrapo-JleHckom apTesuaH-
CkoM BacceiiHe 3anexu rmapoMUMHepasibHOro Cbl-
pbsl NTOKaNM3oBaHbl B MEXCOMEBbIX KaBEPHOBO-
TPeWMUHHbIX [5—7] pacCcOnOHOCHbLIX FOPU3OHTax
ranoreHHo-kapboHaTHOM (CONMEHOCHOMN) TONLWK
0CafjloMHOW TONWM C POPMUPOBAHUEM aHO-
MasibHO BbICOKMX [8-11] nnacToBbIX AaBMEHUN
(ABIM). B cooTBeTCTBMM C NnacToBbiM AaBre-
HMEM B BOJOHaMOpPHOW CUCTEME 3anexu ypo-
BEHb NOA3EMHbIX BOZ (Hanop) rny6oKunx ropnaoH-
ToB ¢ ABI[ ycTaHaBnmBaeTcs Bbille NOBEPXHO-
CTU 3eMIM Ha COTHW U NepBble ThICAYN METPOB
Hag noBepxHocTblo 3emnu [5, 9, 10]. Mnybokue
NPOAYKTVUBHbIE PACCONOHOCHbIE TOPU3OHTbI C
ABI[] He nMetoT CBA3N KaK C HaACONEBbLIMM, Tak
W C NOACONEBbIMU FOPU3OHTaMK, Kyaa MOrmo Obl
OCYLLeCTBRATLCA nepeTekaHue pacconoB. OHu
OrpaHnyeHbl CBEpXY M CHW3Y BOAOYNopamu, of-
HaKO WX rpaHWYHbIE YCMOBMS MO natepanu obbly-
HO HEU3BECTHbI ¥ MOTYT MMETb NMOLLaAb pacnpo-
CTPaHEHWS B ECATKM M COTHU KBaAPaTHbIX KWMO-
meTpoB [1-3, 10, 11]. [poAYyKTUBHbIE TOPU3OHTHI
pacconoB 0ObIYHO WMMEWT HebOMbLUY MOL-
HOCTb, BCKPbIBAIOTCA OAMHOYHLIMU CKBAXMHAMM,
obnactb 3axBaTta KOTOPbIMU MPOMBILLNEHHbIX
NoA3eMHbIX BOA Npu Ux fobblye HE3HAYMUTENbHA
MO CPaBHEHWIO C NNOLWAAbK UX pacnpocTpaHe-
Hus [1-3, 8-10, 12]. B cBA3Kn ¢ 3TUM Ha 3tanax
MOMCKOBO-OLIEHOYHbIX paboT Ha ruapomuHe-
panbHOe Cbipbe MNpPUPOAHas ruaporeosiornye-
ckas mofesflb y4yacCTKOB Heap C OAMHOYHbIMU
CKBaXWHaMW MOXET CXemMaTu3MpoBaTbCA Kak
HeOrpaHNYeHHbIi BOAOHOCHBLIN nnacT [1-3, 12].

2023;46(3):315-320

[paHWYHble YCMoBMA nacTta no nnowaan onpe-
LENSTCA HAa3eMHbIMU reohm3nyeckuMm uccne-
A0BaHMsMU [5].

Martepuanbi u metoabl
uccneaoBaHuA

BHellHee nuTaHue NPOAYKTUBHBLIX FOPU3OH-
TOB pacconos ¢ ABI[ cBepxy u CHU3y OTCyT-
CTBYET. JTO 3HAYMUT, YTO OT MOLLHOCTM NPOAYK-
TUBHOTO BOAOHOCHOTO FOPU30OHTa 3aBUCAT 06-
nacTb 3axsaTa OAMHOYHbIMU CKBaXWHamu Npo-
MbILLSIEHHbIX BOA, 06bEMbI X PECYpCOB U 3ana-
coB. [1pn BCKPbITUM BbICOKOHANOPHOIrO BOAOHOC-
HOro nnacta W3 OOWMHOYHBLIX CKB2XWH MOXET
NPOMCX0aMTb U3MMB paccofia C BecbMa 3Hauu-
TenbHbIM Aebutom. pn 3TOM Yepe3 Kakoe-TO
BPEMS OH MOXET YMEHbLIMTLCA MW Npekpa-
TUTbCS C NageHneM Hanopa. Tak Kak ynpyrve 3a-
nacbl xapaktepuaytTca obbemom Bogbl, obec-
NeYMBatoLLMMCS CHWKEHWEM NAcTOBOro AaBne-
HUS B HEM NpU OTKayke (camomsnuee), 06beM-
HbIM pacLUMpPeHNeM BOAbl U YMEHbLUEHUEM My-
CTOTHOTrO NPOCTPaHCTBa CaMoro nnacra, OnbITHO-
punbTpaunoHHble paboTbl HE0BX0AMMO BbINOS-
HATb Ha ABYX-TPEX CTYMEHSX MOHWXEeHWs. I3To
CBSI3aHO C TeM, YTO MPW 3HAYUTENBHOM NadeHun
N1acToBOr0 [ABMEHUS MOXET YMeHbLUAThbCs
NPOOYKTUBHOCTb BOLOHOCHOMO ropu3oHTa [2].
Kaxgas cTyneHb NoHwKeHus ByaeT xapakrepu-
30BaTbCA CBOMM KO3(h(DULMEHTOM BOLONPOBO-
OMMOCTW Ha paCYETHYH BEMUYMHY CHUDKEHUS
M1acToBOro AaBneHus, YTo HeobXxoanMOo yunTbI-
BaTb NpU rmapoavHaMMyeckoM nogcyeTe 3ana-
coB. lNepen uccnegoBaHUAMM Ha pexuMax nu-
WYT HayasbHY KPUBYKD BOCCTAHOBMEHWUS AaB-
NeHNs, NOCNe PEXNMOB — KOHEYHYHO KPUBYHO BOC-
CTaHOBIEHWS aBneHns, a 3aTeM 0TbuparoT rny-
BuHHble npobbl pacconos. [loacyeT 3anacos
Takke Heobxogumo [fenaTtb rMOpaBNYECKUM,
COBMECTHbIM rMApaBiMYeCckuM 1 rugpoamHamm-
4yeckum meTodamm [12].

Pe3ynbTtatbl uccnegoBaHms
n Ux obcyxaeHue
[ns poctoBepHoro onpefeneHuss Koau-
LIMEeHTa BOLONPOBOAMMOCTM B NPOLLECCE OMbITHO-
hunbTpaunoHHbIX paboT Heobxogumo JobUTLCA
KBa3WUCTaLMOHAPHOrO pexuma gunbtpauyum [1,

L AyauHa J1.W., NankunH K0.K., Baxpomees A.I'. OnbITHO-pUNbTPaLMOHHbIE UcchedoBaHust. OCHOBHbIe Buabl paboT. Me-
Toabl 06paboTku: yueb. nocobue. Npkytck: UPHUTY, 2016. 120 c.
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Cxema npoeedeHust 8biNycKa 8 NPepbI8UCMOM pexuMe:
a — Ha ckeaxxuHe 3A SHameHckol nnowadu (no A.I. Baxpomeesy, 2015 [5]);
b — pekomeHdyemas asmopamu
Diagram of release in the intermittent mode:
a —on the 3A Znamenskaya Square well (according to A.G. Vakhromeev, 2015 [5]);
b — recommended by the authors

3, 4, 12, 13], 4ero MOXHO AOCTUrHYTb NULLb NpK
NnoCcTosiHHOM [ebuTe nposogumoro onbita. B
ckBaxuHax ¢ ABI[ onTumanbHbIM BapuvaHTOM
SBNAETCS NPEPLIBUCTBIN PEXUM  3KCNPecCc-Bbl-
nycka pacconos. Heobxogumo B OfMHaKOBble
MPOMEXYTKN BPEMEHN 0TOMpaTb onpeaeneHHbIN
06bEM pacconoB C NOCTOSIHHOW 3anMCbio U3Me-
HEHWA faBrieHns cuctemon Tenemetpumn. Cxema

3aknio4yeHue

MNpepnoxeHHas METOAMKA OMbITHLIX BbIMyC-
kOB TpebyeT MeHbLLIErO BPeMeHMN UCCIEAOBaHMI
MO CPaBHEHWUI C W3BECTHbIMW, MO3BONAET A0-
BMTbCS KBa3MCTaLMOHAPHOrO pexuma dunbTpa-
Lmn 1 obecnevnBaeT HeapPoONonbL3oBaTeNsIM Kop-
PEKTHbIE UCXOAHbIE AAHHbIE K NOACYeTY 3anacoB
NPOMBILLMEHHBbIX METANNOHOCHBIX pacconoB Cu-

NPOBeLEHNs OnbiTa NPUBEAEHa Ha PUCYHKE. Bupckoi nnaTopmbl.
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