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AxkmyanbHocmb uccnedosaHus 0bycriosneHa Heobxo0uMocmbio obecneyugamb MOYEYHOE PacnpPOCMPaHeHuUe KUCIOmHO20 pacmeopa
npu nposedeHuu KucromHol obpabomku npu3abolHOU 30HbI 3KCNTyamayuoHHOU CKeaxuHbI. Mcnonb3ys 0aHHbIl Memod, nosbiwaemcs
aghghekmusHocmb npogedeHus 0aHH020 npouecca nymem 6onee 2yb0Kk020 pacmeopeHus U38ecmHAK08olU nopodsi 8 npu3aboliHol 30He
CK8aXUHbI U meM caMbIM NonHeliwe20 OMKpbIMUs KaHanoe 01 NOCMynJeHUst nnacmogoll XUGKOCMU U3 Nilacma 8 CKEaXuHy.

Lenb: paspabomams u npednoxums Mmemod moyeyHol audponeckocmpyliHol nepghopayuu npu KucrnomHol obpabomke npusabolHoli
30HbI 9KCNTyamayuOHHOU CK8aXUHbI, MemoOUKy €20 NPUMEHEHUsT U co3damb KOHCMPYKUUU no03eMHO20 U Ha3eMHo20 0bopydosaHusi
CKeaXUH 0515 ocywecmereHus paspabomaHHo20 Memoda.

O6BexkmbI: 1abopamopHbili cmeHd ¢ npucnocobrieHuem Modenupyrouieeo KaHan e nopode; eudponeckocmpyliHbIii nepghopamop npu
2udponeckocmpylHoM 8CKpbIMuUU; ghukcamop 2udpasnuyeckuti, npeOHasHayeHHbIl 0nsi npedynpexOeHus obpbiea U CHAMUS pacmseu-
8aloWUX HanpskeHUl 8 KoroHHe mpy6 npu 2udponeckocmpyUiHOM 8CKpbImuu U O (huKcayuu npu LyeHmpogaHuU nepghopamopa 8 3a-
OaHHoM uHmepeasne 06pabomKu; KUCIOMHbI pacmeop Ha OCHO8e CONAHOU KUcnombl 06bemMom 3-4 m3; npodagoyHast XUGKOCMb.
MemodbI. SkcnepumeHmarnbHoe uccredogaHue eenuyuHbI 0agneHus 8 kaHane npu modeyHol eudponeckocmpydiHoli nepghopayuu npo-
eodunu Ha cmeHde. B npucnocobneHuu ycmanagnuganu Hacadky u wmyuyep onpedenerHbix duamempos — d u D — Ha Heobxodumom
paccmosiHuU Mexdy HUMU. HacocHbIM aezpezamom npokayuganu Xudkocmb npu dasneHuu neped Hacadkoll pr u Ghukcuposanu dasneHue
8Hympu nampybka pz. B onsimax 8 kayecmee paboyell xudkocmu ucnosb3osanu 600y u 800HbIL pacmeop cynbgum-cnupmosoli 6apdb!
¢ ss3kocmeto 12,65 cl13 npu memnepamype 20 °C. Mpouecc usbupamensHol KucrnomHol 06pabomku cocmoum 8 moM, Ymo 8 CK8aXUHy
cnyckatom eudponeckocmpyUHbili nephopamop, ycmaHasnugas €20 Ha yposHe 8bIbpaHHO20 UHmepaana 06pabomku, u 2udpagnudyeckue
¢hukcamopsI, Heobxodumble Onis cmpoeoeo yoepxkaHus nepgopamopa. locrne amoeo 3akayuealom 3—4 M3 KUCIOMHO20 pacmeopa U
npodasoyHyr Kudkocmb. 3amem 8 HaCOCHO-KOMNPCCCOpHbie mpybbi U 3ampybHoe npocmpaHcmeo HagHematom 8030yx unu 2a3 (9o
MaKcuMansHo20 dagneHus 8 pacnpedenumensHol bydke), U 8 makom COCMOSHUU CK8axXuHy ocmaensiom nod 0asneHuem Ha 20 4, u no
OKOHYaHUU CK8axuHy OpeHupytom Ons usefieyeHus npolykmos peakyuu Ha N0BEPXHOCMb.

Pesynsmambl. V13 aHanu3a pe3ynbmamos MHO20kpamHoU (mpexkpamHoli) 2udpokucnomHoli 06pabomku 8UOHO, YMO NEPBOHaYabHOe
dasreHue 3aKkaqku KUCTOMHO20 pacmeopa nocre hepgozo 3mana 0bpabomku ckeaxuHb! 6bT0 CHUXEHO Ha 24 %, a nocrne 8mopoeo — Ha
55 %. Memod kucnom+oli obpabomku ¢ dononHumesnsHol moyHol nepghopayueli npu3aboliHOU 30HbI IKCNTyamayUOHHbIX CKBaXUH N03-
sonsem bonee aghghekmusHee nposodums npouecc obpabomku. B pesynsmame ysenuyugaemcsi 06bem npumoka nnacmosoll XudKo-
cmu u3 nnacma 8 ckgaxuHy Ha 20...30 % e cpasHeHuu ¢ 06b14HOL KucnomHol o6pabomkod.

Knroyesble cnoea:
KaHan, counbmpauus, ckopocmb, peakyus, CUHMaHO/, peazeHm, 8CKpbimue.

BeepeHue

Crioco6 TOUeTHOH TUAPOIECKOCTPYHHOM TIephoparmn
TIpH KUCIOTHOH 00paboTKe CKBaKMH OCHOBaH Ha IONY-
YeHUH cieyrommero addexra. B BeiOpaHHOM IporiacTke
WM y4acTKe IU1ACTa MPU MOMOLIU THAPONECKOCTPYHHOH
nepdopamuy 00pa3OBHIBaeTCA KaHal, B KOTOPHIA 3aTeM
4epe3 Hacaiky mnepdopaTopa HarHeTaeTcsl KHCIOTHBIH
pactBop [1-6]. Bxoasuias B kaHanm cTpys KHCIOTHOTO
pactBopa MPEMATCTBYET BBIXOJY JTOTO pacTBopa U3 Ka-
HaJIa, KaK OBl «3amupas ero.

B pesynbrate 3T0ro0 B KaHale BO3HUKAET aHOMATbHOE
JaBJIeHHE, KOTOPOE BCEr/a Ha KaKyl0-TO BETHYMHY OobIie
TIACTOBOTO B 3TOM 30HE U onpenensieMoe 1o dopmyne [7]:

Ap = Pk — Punr
rae Ap — nepenan AaBJICHUA MCKIY NAaBJICHUEM B KaHAJIC
H IIaCTOBBIM B 30HC 06pa30BaHI/I$I KaHaJia, pK — J1aBJICHUC
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B KaHane; Py, — MIACTOBOE JIABCHIE B 30HE 00pa30BaHMA
KaHana.

3a cuer mepemnana Ap KUCIOTHBIH pacTBOp, HAXOMS-
muiics B KaHane, GUIBTPYETCS B €ro CTEHKH U 00paba-
THIBAET 30HY BOKPYT KaHata. 1 TONBKO 4acTh KHCIOTHO-
TO pPacTBOpa BBITEKAET W3 KaHANA B IKCIUTYaTalOHHYIO
KOJIOHHY, TIOTIa/ias B APYTYIo, Ooiee peHNPOBaHHYIO 30-
Hy miacta. TakuM o0pa3oM, 3TOT CHOCOO MO3BOJIAET
MPOM3BOAUTH CTPOTO H30MPATENbHYI0 KHCIOTHYI0 00pa-
00TKy (a Taxxke T000i Tpyror BUI 00pabOTKH) ¢ TOYHO-
CTBIO 10 HECKOJBKHX CAHTHMETPOB, ONpEAENIeMOi ToU-
HOCTBIO KOHTPOJIA 33 YCTAaHOBKOH nepoparopa.

OmnpITHOE U3yYCHUC MTaBJICHUA B KaHaJIC MPU TOYCYU-
HOHM THAPONECKOCTPYHHON mepdopann MpoBOIWIN Ha
crerze [8, 9]. OH cocTOUT U3 MPUCTIOCOONEHHUS, MOJIEIH -
PYIOIIEro KaHal B TIOPOJie, KOTOPOE 3aKII0YEHO B KOXKYX,
PETHCTPUPYIOIMX MaHOMETPOB, ITHEBMATHYECKUX KOM-
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TIIEHCATOPOB JIABJIEHUS U HACOCHOTO arperara ¢ CHCTEMON
MaHH(OJTBI0B.

Cxema mpHCTIOCOONEHNS, MOIEIUPYIOMEro KaHal B
nopoze [10], moka3ana wa puc. 1. K ocHoBammio — 4
CBAapKOIl TPHKpPEIUIEHB! TOJICTOCTEHHBIN TMepeBoaHuK — 1
U raika — 7. B nmepeBofHUK BBHHYEH KOpIyC Hacagku
nepdoparopa — 3 ¢ Hacankoil — 2. B raiiky — 7 BBUHYCH
narpy6ok — 8 nmHoi 500 MM, M3rOTOBICHHBIN U3 60-MM
HACcOCHO-KOMIpeccopHoi TpyObl. C 0JIHOH CTOPOHBI Ma-
Tpy0OK 3aKphIT 3armymkoil — 10, a ¢ Apyroi cTopoHsI OH
HMeET BTYNKY — 6 ¢ pe3p00il. Bo BTYIIKY BBUHUMBAETCS
MTYIEp — 5, MOJETHPYIONIHI BXO/ B KaHAI.

Puc. 1. Yempoiicmeo, moderupyiowee npoyeccsl, npoucxo-
osiuue 8 Kanane

Fig. 1. Device simulating the processes occurring in the
channel

Ha natpy0ke — 8 k My@Te — 9 npucoeauHseTcs MaHo-
Metp. Och HacaJKH COBIATAET C OCHIO IITYIIepa M maTpyo-
ka. Bo u3bexanwe pa3OpbI3TMBAHUA JKHIKOCTH TPHCIIO-
coOeHne 3aKI0YeHo B KOXYX. B mporecce uccneoBanus
NIPUMEHSIIN HacaKK guaMeTpoM 0,=4,5 MM 1 0,=6 MM.

Tak kak mpu TOYEYHOH TUAPONIECKOCTPYHHOI nepdo-
paIyy JUaMeTp OTBEPCTHS B 00CATHOM KOJOHHE TIPUOITH-
3UTENBHO paBeH 2,5-3,0 nuamerpam HacajikH, ObUIN B3S-
TBI MTyIepsl auamerpoM Di;=11,5 mm, Dy=15 MM u
D5=22 mm. Paccrosnue ot Hacagku 1o Bxona B Kasai | us-
MeHsti ot 5 o 100 MM, Bpammas matpy6ok — 8 B raifke — 7.

MeTtoxauka TpoBeICHIS OMBITOB 3aKII0YACTCA B Clie-
IytomeM. B mprcnocoOneHnn ycTaHaBIMBAIH HACAIKY H
IITYIEp ONpeneIeHnbIx quamMerpos — d u D — Ha HeoOxo-
JIUMOM PACCTOSTHUHM MEXIy HUMH. HacocHbIM arperatrom
NPOKAYUBATH KHUAKOCTh TIPH JABICHUH MEpel HACAIKOM
p1 ¥ QUKCHUpOBAIM JaBIICHAEC BHYTPU TATPyOKa po.
B ombiTax B KauectBe pabodeil KHUAKOCTH UCTIOTB30BAH
BOJYy U BOAHBIA pPacTBOp CyIb(OHT-CIHPTOBON Oapsbl
(CCB) ¢ Bs3koctbto 12,65 cll3 mpu temmnepatype 20 °C.

U3 Tabnmuipl BUAHO, YTO HA MCCIEIOBAHHOM YYacTKE
M3MEHEHHUS PACCTOSHUS OT HACAJIKU JI0 BXOJa B KaHal — |
oT 5 10 100 MM HaOTIOMAFOTCA TP XapaKTEpHbIC 0COOCH-
HOCTH M3MEHCHUS p; B 3aBUCHMOCTH OT OTHOLICHHS JHa-
MeTpa BXOJHOTO OTBEPCTHS B KaHAT K AMAMETPY HACAIKH
D/d. TIpu otsomernnu D/d>2,55 ¢ yBenuuennem d nasire-
Hue p, Bospactaer. [Tpu D/d <2,55 ¢ yBennuenuem d nas-
Jenne p; yosisaer. IIpu D/d ~2,55 ¢ yBenmuennem d mas-
JICHHE p; CHAYana BO3pacTaeT, a 3aTeM yObIBAaeT.

3asucumoctb p,=f (p;) Bcerma TakoBa, 4TO ¢ yBENIH-
YeHHEM [); YBEMHUHMBACTCS pp. OIHAKO XapakTep ITOro
M3MEHEHHS 3aBHCUT OT OoTHolneHust D/d, uro BumHO W3
CIETYIOIIHX JaHHBIX.

Cnexyer OTMETHTb, YTO TPH TIPOBEAEHHUH OIBITOB HA
CTeH/Ie BOHUKIIN 3HAUUTEIbHbIC 3aTPYIHEHNA TIPU peru-
CTpaluu JaBNIeHHS pp. HecMOTps Ha IpHMEHeHHe ABYX
MTHEBMATHYECKUX KOMIIEHCATOPOB BBICOKOTO NABICHUS U
TpyO4aThIX KOMIIEHCATOPOB, HAOMIONAINCH CHIBHBIE KO-
ne0aHus JaBIeHHUS Py, HE TIO3BONMBIINE JOCTATOYHO TOY-
HO 3a)MKCHPOBATH €ro CPEIHIO0 BEINYUHY (OTpeIeNeH-
HYIO POJIb B 3TOM SBICHHH CBHITPano OTCYTCTBHE MPOTHU-
BOJABIIEHNS HA BEIXOJE CTPYH U3 HACAJKH).

Kax moxasany npoBeneHHbIE HCCIEI0BAHKS, B KaHANE
MO3KHO TOJTYYHTh O4EeHb BHICOKHE M30BITOUHbIE IABNEHHS,
10 31 % ot nmaBieHus mepen HAcaIKOW, KOTOPbIE AOCTa-
TOYHBI /U POBEACHUS HE TONBKO M30MpaTeIbHON Kuc-
JIOTHOH 00paboTKH, HO ¥ H30MpPaTENBHOTO THAPOPA3PhIBA
mnacrta. Hampumep, npu mepenaze JaBieHHS B Hacajke,
pasrom 20,0 MlIla, u auamerpe 4,5 MM H30BITOYHOE 1aB-
JICHWE B KaHalle MOXeT cocTaButh 6,2 MIla. Otr paboThl
MOJKHO TIPOBOIHTH B IKCIUTYaTallMOHHBIX KOJNOHHAX MH-
HUMAJIBHOM NPOYHOCTH C Ae(peKTOM OONBIIOro AMaMeTpa,
T. €. TaM, TJie Jake HeBO3MOKHA YCTaHOBKa MakepoB 11—
15]. Tlpouecc n30upaTenbHOM KUCIOTHOH 00paboTku co-
CTOWT B cleyromeM (puc. 2).

s . :
L A R

Puc. 2. Ilpoyecc uzbupamenvHoli KUCIOMHOU 00pabOmKu:
1 - gurcamop; 2 — nepgpopamop; 3 — xkanan; 4 —
obpabamuieaemvlil.  MATONPOHUYAEMBIUL  VHUACTIOK,
5 — xopowo nponuyaemviii nponiacmox

Fig. 2. Selective acid treatment: 1 — fixative; 2 — puncher;
3 — channel; 4 — processed low-permeability area;
5 — well-permeable interlayer

B ckBaXkMHY CIyCKarOT THAPONECKOCTPYWHBIA mep-
(opatop — 2, ycTaHaBIMBAs €70 Ha YPOBHE BEIOPAHHOTO
MHTEpBaTa 00pabOTKH, W THAPABIMYECKUE (QHKCATOPHI,
HEoOXOUMBIE UIS CTPOTOro yiepkaHus mepdoparopa.
CwMemieHne OCIEAHEr0 MCKIII0YAaeT BO3MOXKHOCTD H30H-
parenpHOM 00paboTku [16-19]. Xapaktep W3MEHEHHS
nasienus B kanane p,=f(l) B 3aBucumocTu ot paccrosiHus
MEXIy HAcaiKoi M BXOJOM B KaHAT JUIS Pa3iHYHBIX OT-
womenuii D/d npencrasnen B Tabiniie.
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Taonuua.

Xapaxmep usmenenus 0asnenus 6 kanane p,=f (1) 6 sasucumocmu om paccmosnus mesxrcoy nacadkoti u 6xo00om 6

Kanan ons pazauunvlx omuowenuti D/d.

Table. Nature of the change in pressure in the channel p,=f (I) depending on the distance between the nozzle and the in-
let to the channel for various D/d ratios
Ne Pabouas Juamerp wty- Huamerp OrHoue- _
OIIbITa nepa D, Mm Hacanku d, MM Xapaxrep 3aBucumoctu P=f(1)
. JKUIKOCTH X X . uue D/d _
Experiment Worki . Union diameter | Nozzle diameter . The nature of dependence p,=f(l)
orking fluid D/d ratio
no. D, mm d, mm
1 Bona/Water 11,5 45 2,55 P2 cHayana BO3pacTaeT, a 3aTeM yObIBaeT
p. first increases and then decreases
2 << 15,0 45 3,33 p, cHauasa yObIBaeT, a 3aTeM BO3pacTaeT
p. first decreases and then increases
3 << 22,0 45 4,88 p2 yobiBaet/p, decreases
4 << 15,0 6,0 2,50 p, cHauasa yObIBaeT, a 3aTeM BO3pacTaeT
p, first decreases and then increases
5 << 22,0 6,0 3,67 To xe/the same
6 Pactop CCB 11,5 45 2,55 p2 yobiBaet/p, decreases
PRS solution
7 << 15,0 45 3,33 p2 Bo3pacraet/p; increases
8 << 22,0 45 4,88 To e/the same
9 << 11,5 6,0 1,91 p. yosiBaet/p, decreases
10 << 15,0 6,0 2,50 To xe/the same
11 << 22,0 6,0 3,67 —

[Tocne 0OBIYHOTO THIPONECKOCTPYHHOTO BCKPBITUSA 1
TIPOMBIBKH CKBKHHBI OT II€CKa, HE H3MEHSs MOJN0KEHHS
nepoparopa, B TpyObl MPOKAUMBAIOT KHUCIOTHBIH pac-
TBOp, KOTOPBIA, BXOJs B 00pa30BaHHbII KaHAN, QUIBTPY-
eTCs Yepe3 ero CTeHKH B 00pabaThIBaeMBblil YIaCTOK Tia-
cra [20]. YacTh KHCIOTHI, KOTOpas MOCIe OKOHYAHHS 00-
pabOTKM  CKONHMNAch B CTBOJE CKBAXKHMHBL, IIPO-
JaBIIMBAETCA B IUIACT NMPOJABOYHON SKUIKOCTBIO Uepe3
KOIIBIIEBOE TIPOCTPAHCTBO.

®uxcarop ruapasnmueckuii (OI') mpeaHazHaueH s
TpenynpexkacHus OO0pHBa M CHATHA PACTATHBAIONINX
HaIpsDKEHHUH B KOJNOHHE TPYO MpPH THAPOIECKOCTPYHHOM
BCKPBITHY, & TakKe AT (DUKCALMM TPH IEHTPOBAHHH
nepdopaTopa B 3aJJaHHOM MHTEpBaNIe 00PaOOTKH.

WHorpa kucnoTHele 00OpabOTKHM OKashIBAIOTCA 0e3-
YCTENIHBIMHE, TaK Kak Mpr3a0oiiHas 30Ha CHIBHO 3acope-
Ha. B 3TuX ciyyasx IpUMEHAIOT I'MAPOKUCIOTHBIA pas-
pbiB. OJIHAKO €ro MpoBeJeHHE OTPAaHUYUBACTCS BBHICOKH-
MU JaBICHHAMH, HEOOXOIUMBIMH IS IIPOJABIHBAHIS
KHCIOTHI Yepe3 TUIOX0 MPOHUIAEMYI0 30HY, HIH Xe Tpe-
Oyer cmenuansHOro 000pyHOBaHHS (TIAKephl, SKOPS,
yCThEBAS apMaTypa, HACOCHBIE arperaTsl BHICOKOTO JaB-
JICHUS U T. 11.).

Oco0CHHO 3HAUMTENBHBIC JABICHHS, ONACHBIC IS
TEPMETHIHOCTH JKCILTYaTAlHOHHON KOJOHHEI, BO3HHKA-
0T B CKBOKHHAX OOMBINOH INTyOMHBI C IIOTHBIMU ClIa0o-
IPOHHMI[AEMBIMH KOJUTeKTOpaMHu. J{nis TOro ytoObl JaBie-
HUE TIpH 00paboTKe HE MPEBOCXOAMIO TPOYHOCTH 000-
pynoBaHusA, ObUT BHEAPEH METOJ] MHOTOKPaTHOHM THApO-
KHCIOTHOH 00paboTKH 110 ClIeIyIomIel TeXHOIOTHHL.

Crauana GUIBTPyeMyIO 30Hy OYHMIIAIOT OT HECUYaHOH
npoOku  (ecTu  OHa  HMEETCs), 3aTeéM  HACOCHO-
KOMITPECCOPHBIE TPYOHI CIycKatoT 1o (ubtpa (puc. 2), a
yCTbE CKBAXMHBI 00OPYIYIOT COOTBETCTBYIOLIEH apma-
TypOH, pacCUNTaHHOH Ha BhICOKOE naBnenue. [locne aTo-
0 3aKauuBaiOT 3—4 M’ KHCIOTHOrO pacTBopa (puc. 3, a)
¥ TIPOJIABOYHYIO XKHUAKOCT (pHC. 3, 6). 3aTeM B HACOCHO-
KOMIIPCCCOpHBIE TPYOBl ¥ 3aTpyOHOE HpPOCTPAHCTBO
HAarHeTal0T BO3/yX WM ra3 (0 MakCHMalbHOTO JaBlie-
HHS B pacmpeleuTeNsHol Oyaxe). B Takom cocrosHmn
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CKB)XHHY OCTaBJIAIOT Mo AaBienuem Ha 20 4 (puc. 3, 6),
ToCNe Yero CKBOXXWHY JPEHUPYIOT IS U3BJICUYEHHUS TIPO-
IYKTOB PEaKUd Ha MOBEPXHOCTb. Tak ke MPOBOAAT MO-
BTOPHYIO THAPOKHCIOTHYI0 00paboTKy npu3aboiiHoil 30-
HBI, ¥ TIPH HEOOXOIMMOCTH 3Ty OIEPAIHIO ITIOBTOPSIOT
elme pas.

®
1]

H MR

ala olb slc

Puc. 3. Texnonoeuueckas cxema npogeoeHust 00HO20 YUKIA
MHO20KPAMHOU 2UOPOKUCIOMHOU 0bpabomku: 1 —
600a; 2 — 8030yx noo dasnenuem; 3 — negpmo, 4 —
Kuciomuwlil pacmeop; a) 3akauxa 3—4 M kucromuo-
20 pacmeopa; 6) 3aKauxa nPoOABOYHOU HCUOKOCIU,
8) ckeadicuna ocmaemcsi noo oaenenuem va 20 u

Fig. 3. Technological scheme of carrying out a cycle of
multiple hydroacid treatment: 1 — water; 2 — air un-
der pressure; 3 — oil; 4 — acidic solution; a) injec-
tion of 3-4 m® of acid solution; b) injection of dis-
placement fluid; c) the well remains under pressure
for 20 hours

N3 aHanmza pe3yNbTaTOB MHOTOKPaTHOH (Tpexkpat-
HOM) TH/IPOKHCIOTHOH 00pabOTKM BHIHO, YTO TEpBOHA-
4abHOE JABJICHUE 3aKAQUKU KUCIOTHOTO PacTBOpa Mocie
TepBoro 3Tana 00pabOTKM CKBaKHMHBI OBUTO CHIKEHO Ha
24 %, a nocne Broporo — Ha 55 %. WcnbpiTanus naHHOrO
MeToJa MPOBOIWIM HAa CKBAKHHAX MECTOPOXKACHHUSA
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HIAY «Tyiimazanedts» AHK bamnedts. Hanpumep,
s ckB 172 pebut HedtH yBemwumics ot 3,8 10
6,3 T/cyr. OOBbIUHAS THAPOKUCIOTHAS 00paboTKa HEe Ja-
BaJla OJZOOHBIX PE3YJIbTaTOB.

Yacro nepes 3aKkauKkoll KHCIOTHOTO PacTBOpa IPOBO-
JAT MPOPUIAKTHYCCKIE MEPOTIPHATHS ISl YMCHBIICHHUS
YCThEBOTO JIABICHUS TpH 00paboOTKe, OJHO M3 HUX —
MTHOBEHHOE CHIDKEHIE JaBICHIS Ha 3a00€.

OddekTHBHOEC MPOHUKHOBEHNE KUCIOTHOTO PacTBOpa
B ILIACT OTPEIENIETCS PIoM (HaKTOpOB, Hamboee Bax-
HBIMH U3 KOTOPBIX SBISOTCS:

1) Bpemsi HCTOLIGHHS KHCJIOTHOTO PacTBOpa 3aaHHOI

KOHIICHTPAINH B IUTACTOBBIX YCIIOBHUSAX;

2) CKOPOCTh 3aKAUKH €0 B ILTACT.

Heo6xomuMo OTMETHTB, YTO TIOCNE MONHOTO MCTOIIE-
HUSl KHCIOTHOTO PAcTBOPa NabHEHIee TPOHUKHOBEHHE
€ro B IJIACT HE TOJNBKO HE MPHHOCUT TONB3BI, HO JakKe
BPEIHO, TaK KaK UCTONICHHBIH pacTBOp HE PacIIUpseT, a
JIIIb 3aMOJTHACT IOPOBBIC KAHATBL.

VBEMYHUTH BpeMs HCTOIICHUS KUCIOTHOTO PacTBOpPa,
T. €. 3aMEJUTUTh CKOPOCThb PEaKIMH, MOXKHO, T0OABHB B
pacTBOp CHeENWalbHbIE peareHTh. Tak, BechbMa 3 Qek-
THUBHBIM TPerapaToM, MOHMKAIOMINAM CKOPOCTh PEeaKInH,
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INCREASING THE EFFICIENCY OF WELL SELECTIVE ACID TREATMENT
BY APPLYING PRECISION HYDRO-SAND BLASTING
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The relevance of the study is caused by the need to ensure the point distribution of acid solution during acid treatment of the bottomhole
zone of the production well. Using this method, the efficiency of this process increases by deeper dissolution of limestone rock in the bot-
tomhole zone of the well and thereby completely opening channels for the flow of formation fluid from the formation into the well.

The aim of the research is to develop and propose a method of point hydrosand-jet perforation during acid treatment of the bottomhole
zone of a production well, a methodology for its application, and to create designs for underground and surface equipment of wells for im-
plementing the developed method.

Objects: laboratory stand with a device simulating a channel in the rock; hydrosand-jet perforator for hydrosand-jet opening; clamp de-
signed to prevent breakage and relieve tensile stresses in the pipe string during hydrosand-jet opening and for fixing when centering the
perforator in a given processing interval; acid solution based on hydrochloric acid with a volume of 3-4 m3; displacement fluid.

Methods. The experimental study of the pressure in the channel at point hydrosand-jet perforation was carried out on a stand. In the de-
vice, a nozzle and a fitting of certain diameters — d and D — were installed at the required distance between them. The pumping unit was
used to pump the liquid at a pressure p1 before the attachment, and the pressure inside the branch pipe p2 was recorded. In the experi-
ments, water and aqueous solution of sulfite-alcohol stillage with a viscosity of 12,65 cPz at 20 °C were used as the working fluid. The se-
lective acidizing consists in the fact that a hydroseed-jet perforator is lowered into the well, set at the level of the selected treatment inter-
val, and hydraulic clamps necessary to strictly hold the perforator. After that 3-4 m3 of acid solution and squeezing fluid are pumped in.
Then, air or gas is injected into the tubing and the annular space (up to the maximum pressure in the distribution booth) and in this state
the well is left under pressure for 20 hours and at the end the well is drained to extract the reaction products to the surface.

Results. From the analysis of the results of multiple (threefold) hydro-acid treatment, it can be seen that the initial injection pressure of the
acid solution after the first stage of the well treatment was reduced by 24 %, and after the second — by 55 %. The acidizing method with
additional accurate perforation of the bottomhole zone of production wells allows implementing a more efficient treatment. As a result, the
volume of formation fluid inflow from the formation into the well increases by 20...30 % in comparison with conventional acidizing.

Key words:
Channel, filtration, speed, reaction, synthanol, reagent, opening.
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