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A technology for isolation of ground waters has been developed. Water
isolation compounds based on sodium silicate (water glass) — a silicate gel
compound SGC and hydrophobic compounds HPhC and HPhC-1 — have
been tested. SGC is the best one to be applied in bitumen (tar sand) wells
with injectivity of 20 m’/h, HPhC and HPhC-1 in wells with 20-30 m’/h and
over 30 m’/h injectivity, respectively.

Bomon3onupyromue KOMIOZHUIMKA H COCTABBI, HCIOIb3YeMbIC B HE(DTSIHOMH
[IPOMBILINICHHOCTH, OOBIMHO PabOTOCIIOCOOHBI B TEMIIEPATYPHBIX HHTEPBA-
gax g0 100-140 °C. MopaoBo-KapmaibCckoe MECTOPOXKICHHE MTPHPOIHOIO
ouryma (I1B) paspabaTeiBaeTcss ¢ OPUMEHEHHEM TEIIOBBIX METO/IOB,
MO3TOMY TaM TPEOYIOTCS BOZOM3OIMPYIOLIHE COCTaBBI, PAOOTAIOIIHE B
fonee MMUPOKOM AHANA30HE ITACTOBBIX TeMIepaTyp. B atoM mmane HanbGo-
JIE€ MEPCHEKTUBHBI COCTABBI HA OCHOBE CHIIMKATA HATPHsI (KHIKOrO CTEKIIA).

Llenpro paboTel OBUTO CO3JAHHE TEXHOJOTMH H30SALMU ITOJAOMBEHHBIX
BOA mpH dkcrutyatamuu MectopoxaeHud [1B,  paspaOateiBaecmbIx ¢
MIPUMEHEHHEM TETUIOBBIX METOAOB BO3JACHCTBHSI HA TUIACT (BHYTPHILIAC-


https://doi.org/10.3176/oil.1999.4S.06

Specific Features of Water Isolation Operations Performed in the Mordovo-Karmalsky Natural Tar... 2 441

TOBOE TOPEHHE, MApOTEIIOBOE BO3ACHCTBHE, 3akauka mnaporasza). Ona
JOJKHA ObITh MPHUMEHHMA KAaK HA OTACIBHOM CKBAKHHE, TAK W HA TPYIIIC
ckBakMH Ha 3anexkax [Ib u mpussana uHTeHCH(UUKpPOBaTh A00bIMy BI1 1
OrPAHHUYUTh OTOOPBI MOIYTHO JOOBIBAEMOH BOABI A0 OSKOHOMUYECKH
INPUEMIIEMOTO YPOBHSL.

OcHoBHbIe TPeOOBAHHS NPH Pa3padoTKe TEXHOJOIHYECKOr0 mpouecca:

e DBpICOKHE TEXHHMKO-DKOHOMHUYCCKHE IIOKA3aTCIH BOAOM3OIISILIHOHHBIX
pPadOT M CYLICCTBCHHBIM POCT IMPOMU3BOJHTEIBHOCTH TPYAA

e JlpocToTa TEXHONOrHUECKHX CXEM M HMX HAACKHOCTh IPH IIHPOKOM
IPUMECHECHUU

e PaboTocnocOOHOCTh BOAOH3OIMPYIOIIHX COCTABOB B MIMPOKOM JMArma-
30HE TEMIIEPATYP

e Bricokas CTCEHb 3aBOACKOM TOTOBHOCTH COCTABOB, H30ABISIOIIAS OT
OMEpali MO JO3UPOBAHHIO W CMEIICHHIO KOMIIOHCHTOB Ha YCThE
CKBKHHBI

e Bricokas GpuabTPyeMOCTb B TPPUTSHHBIC TAPOBBIE KOICKTOPDI

e (COOTBETCTBHE MPHUPOAOOXPAHHBIM HOPMAaM Al HEAP U OKPYIKAIOIICH
CpeabI
Boaouzonmpyromue cocTaBpl Ha OCHOBE CHJIMKATa HATpHUs HauOoiee

3((HEeKTUBHO TPOSIBISIFOT CBOW TAMITOHHPYIOIIME CBOMCTBA MPH KOHTAKTE C

BBICOKOMHHEPAJIM30BAHHBIMU [UIACTOBBIMH BOJAMH ILIOTHOCTBIO 1, 16—

1,18 r/cw’. TlosToMy, uTOOBI MOBBICHTH KOHLIEHTPAIIMIO CONMEH IIETOYHO-

3EMCIBHBIX MCTJUVIOB B IUIACTOBOM CHCTEME, B INPH3a00HHYIO 30HY

OUTYMHBIX CKBAKHH TPEOYETCs 0053aTEIbHO 3aKaYHBATh OTOPOUKH MHHEPA-

JTM30BAHHBIX [TACTOBBIX BOJ H JHIIb 3aTEM — BOAOH30IHPYIOIIHE COCTABI.
[Npeanaraemas TEXHOJIOTHSI OCHOBAHA HA MOPLIOHHO-TIOCIECIOBATECIbHON

3aKauKe OTOPOYCK MHHEPATH30BAHHOW (IIACTOBOM) BOJBI IJIOTHOCTHIO

1,16-1,18 r/cM’ M pearHpyIOUHX C Heil BOAOM30MUPYIOMMX KOMITO3HIIHH.

Hcnosib3yeMble peareHTbl BBIIYCKAKOTCS B MPOMBILIICHHBIX OOBEMAax H

MPUMEHSIIOTCST B HEPTSHOM OoTpacin. JTo:

e Cunukar Hatpus (kmakoe crekno) [OCT 13078-81. Boawuerit pactop
CHITHKATa HATPHsSI — BSI3KAasl JKUAKOCTh OT CBETIO-KEITOrO A0 JKEITOBATO-
KOPHYHEBOTO LBETA IUIOTHOCTBIO 1,36-1.45 r/cm’. BomHBIE PacTBOpHI
comepxkar 10 40 Y% OCHOBHOrO BEINECTBA, AMHAMMYECKAS BSI3KOCTh IPH
20°C cocraBmser 250-400 wmlla- c. XKugkoe CTeKkIo XOpOIIO
pacTBopsieTcsi B TIPECHOH Boae. TemmepaTypa 3amep3aHusi pacTBOpa
sxuakoro crekaa MuHyc 10 °C, mosToMy ero HEOOXOAMMO XPaHHUTH B
3aKPBITHIX EMKOCTSX B MOMEUICHMIX C TEMIIEPATYPOM HE HUKE
TEMITCPATYPBI 3aMEP3aHHsI

e Kucnora comsnast (TOCT 857-88) — Boxusiii pactBop 10-12 %-noit
KOHLCHTPALUH

o Kap6okcuvernuenmonoza (KMLI) mapok 500, 600 u 700 (OCT 605-
386-80) — maTpueBas coab MPOCTOro 3(uUpa LEITII03bI U TIHKOICBOM
kuciaoTel. CBo#cTBa 3(HUPOB  MEUIIOIO3BI  3aBHCAT OT CTCICHH
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NOJTUMEPHU3ALUH, KoTopas orpakeHa B mapke KMLI. Bremnuii Bug —
MEIKO3CPHUCTBIA BOIOKHUCTHIM MaTepHas OElIoro Wikl KPEMOBOTO IBETA.
Brnaxxnocts He 6omee 10 %. PactBopumocts KMLI B Boae 10 98 %. KML]
HETOKCHYHA, IIO3TOMY MpH padoTe ¢ HEH COOMIOACHHs OCOOBIX Mep
npeaocTopokHocTH HE Tpedyercs. Xpanutes KML[ B 3akpeiTeix
MOMECIICHUAX B YCIIOBUAX, UCKITIOYAKOIMHNX VBIAKHCHHUC IIPOAYKTA
e bBesBomuenid  gerazupoBanHeid [IB ¢ ycraHOBKM mpeaBapHTENIBHOTO
cOpoca Boasl Mopaoso-Kapmaabckoro MeCTOpOKACHHS
[TapameTpbl OWUTYMOHACBILICHHBIX TEPPUTCHHBIX IIACTOB y(humckoro
Apyca, Ha KOTOPBIC BO3ACHCTBYIOT TEILUTOBBIMH METOJAMH, CICAYIOLIHUC:
riayouHa 3anerasust 10 200 M, ToMMHA MIacTa HE MEHEE 3 M, ITOPHUCTOCTb
He MmeHee 18 %, oOvemHas OuTymMOHachIEeHHOCTH HE MeHee 50 %.
[TpoayKTHBHBIC OUTYMOHACHIIICHHBIC IIACTHI MOACTUIAOTCSI BOXOHOCHBIMHU
TCCYAHUKAMH, HX MOpHCTOCTh 15-25 %, mpomumaemocts 0,5-0,25 wmim’.
Hcxoanas munepanusamus miactobix Bog 10 8000 mr/a, mmotHocTs 1,002—
1,007 r/em’.

Kpurepuu BpI0Opa CKBaXXHH A5 00pabOTKH € HCIOJb30BAHHEM

npejiaraeMoi TeXHOJIOTHH OBLIH CIIEAYIOLIUME:

e (CkBa)KWHA HAXOAUTCS B BOZOOUTYMHOH 30HE 3AJIEKH

e CxBaxuHa OOBOIHSIETCS MOJOIIBCHHOW BOJOHM. W B HEH HET HAPYLICHUH
00CaIHOH KOJIOHHBI

e PaHee B CKBOXHHE HE MPOBOAWIMA THAPOPA3PHIBA ITIACTA, & JABJICHHUS MIPH
00paboTKe TPHU3a0OWHOW 30HBI M KAIUTATHHOM PEMOHTE CKBAKHUH HE

npesbimanu 0.8 Py, (rae P — JaBIEHHME THAPOPA3phIBA IIACTA B

KOHKPETHOM CKBXKUHE)

e O6BoaHeHHOCTH CKBaXkHHBI 70-98 %

[Ipu paspaborke wmectopokaeruit [Ib ¢ NpUMEHEHHEM TEIJIOBBIX
METOJOB  CIYYAIOTCSl IMPOPBIBBI  3aKAUMWBACMBIX  TCIUIOHOCHTENICH B
BOJOHOCHYIO 4YacTh IUTACTa. JTO CHIXKACT 3(QQPECKTHBHOCTb Pa3spabOTKH H
NPUBOIUT K motepe paboumx areHtoB. [[mamupyst omepamuu Ha ydacTke
3a7IEXKH, MPEANOYTUTEIBHO BHIOHUpPATh I 0OpabOTKH HATHETATEIBHYIO
CKBXHMHY, TaK KakK «OJOKUPOBAHHCY BBICOKONMPOHHIIAEMBIX OOBOJHEHHBIX
MHTCPBAJIOB B HATHETATECIBHOM CKBAKHUHE OOJBLIC BIMSACT HA XapakTep
BeiTecHeHust [1b w3 miacra, yem aHajoruyHasi onepauus B A0OBIBAOLICH
CKBakMHE. TpeOoBaHMsI K TIEONOrO-TeXHHYECKOMY COCTOSIHAIO HarHeTa-
TCIBHBIX M AOOBIBAIOIIMX CKBAKUH aHAIOTHIHBI. &

Kpurepuu 3¢ pexTHBHOCTH NpHMeHEHHS] BOAOH30IHPYHOIIHX

MaTepHAJIOB:

e MajOKOMIOHEHTHOCTh M TEXHOIOTMYHOCTh TPHIOTOBICHUS PabounX
pPacTBOpoB

e TepmocroiikocTs cocTaBoB B mpeaenax temmeparyp comnee 200 °C

e CoxpaHeHHE BOZOH30IHPYIOLIErO ACHCTBHS B IJIACTOBBIX YCIOBHSX B
TEYCHHE MUHHMYM YETHIPEX MECALEB
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TexHHuYeCKHE peLIeHHsI TIPEIYCMATPHUBAOT:
o [nyOuHY 00pabOTKH MPHU3aOOHHOM 30HKI B paguyce 0.5—5 m
e Bo3MOXXHOCTH mpoBeAeHHsI 00paboTOK O3 moabeMa OOOPYIOBAaHHUS W3
CKBQ)KHHBI
TexHOoMOrnueCcKum npounece OCHOBBIBACTCS Ha HUCITIOIb30BAHUH
XMMHUYCCKHX MATCPHATIOB M PCArcHTOB, PA3PCLICHHBIX K NPUMCHCHHIO B
HE(TSIHOH MPOMBINUICHHOCTH. KOHLEHTpanuo padodux pacTBOPOB U
TpeOYeMBIH PacXOX PEarcHTOB YCTAHABIHBAIOT B MPOLECCE pa3pabOTKH
TEXHOJIOTHIECKOTO MPOLIECCa.

Texnuyeckue Tpe0OBaAHHS K PEAreHTAM H COCTABAM HA HX OCHOBE:
e Xopomas HuabTPyeMOCTh (IPOKAYMBAEMOCTH) B IOPUCTHIX CPEAAX
e Bricokas coOpOHpPYEMOCTh HA MOBEPXHOCTH TOPHOM MOPOIBI
e (CeneKTHBHOCTH CBOMCTB (IO BO3MOMKHOCTH), T.€. CIIOCOOHOCTH
OJIOKUPOBATH IIyTH OOBOJHECHHUS U HE OIOKUPOBATH OUTYMOHACHIIIICHHBIC
HHTEPBAJIBI
e [laccuBHOCTH K peonoruueckuM xapaxrepucrtukam [1b
e (CTaOWIBHOCTH U HHEPTHOCTD MPU KOHTAKTE C MUHEPATHU30BAHHON BOJAOH
e (CTabuIbHOCTh B IIMPOKOM JHAMA30HE TEMIICPATYP U JaBICHHH
e JlocTaTouHast MEXaHWUICCKAsSI POIHOCTD B ITACTOBBIX YCIOBHUSIX
B kauecTBEe BOAOM30IHPYIOMIAX COCTABOB OBLIN HCIIOIb30BAHBI CHITUKAT-
reaeBbiii coctaB (CI'C) u ruapododHeie xommozumuu ('K u ['OK-1).
BriOOp KOMITO3HLIMK BOJOH3OIHMPYIOMETO COCTaBA 3aBHUCHT OT IIPHUEMUC-
TOCTH CKBQ)KMHBI Tepex oOpabOTKOM W IIaCTOBOM TEMIEpaTypbl B HEU
(tabn. 1).

Tabauya 1. Bogon3ompylonme COCTaBbl H YCJI0OBHS MX IPHMEHEHHs
(ronmycTHMAasi IJIACTOBAsI TEMIIEPATYPA B CKBAKHHE nepe/ 3aka4uroii <50°C)
Table 1. Water Isolation Compounds and Their Application Conditions

MHTeMeHTH Ha 1 M’ BOJOM30THPYIOIIEr0 Bpemst oTepH TEKY4ecTH, 4, A
cocTaBa, JI IIpK TeMIiepaType 1iacra, °C [ 2 =
SE g
ToBapnoe | ConmstHas Burym [Ipecuas % g e é
JKUJIKOE | KMCTIOTa BOJIA 20 38 50 =8 &8s
CTEKII0 10 %-nas . = g B8
CunukaT-reneBbi cocTaB
170 50 - 780 9 5 2 J10 20
I'mapodobuas xomposunus I'PK
400 - 600 - TBepjieeT B IIaCTOBBIX
YCIIOBHSIX IIPU TEMIIEpaType
Bbie 100 °C 20-30
T'uppodobuas komposunus I'OK-1
400 - 600 + 10 - TBepjieeT B MIaCTOBBIX
kr KMIT YCITOBHSIX TIPH TeMIIepaType
Boute 100 °C >30
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Cusmkar-rejieBbIii COCTAB MMEET HHU3KYIO BsI3KOCTh (70 5 mlla- ¢) cpasy
TOCJIC TIPHUTOTOBJICHHUSI, XOPOIIO (GUIBTPYETCs (MMPOKAUYMUBAETCS) B TIOPUCTHIX
cpemax, a IO 3aBEpPLICHUM TelcoOpa3’0BaHMsS MPHOOPETACT AOCTATOUYHYIO
MPOYHOCTH, OOCCIICYHBAIONIYIO H30SLIHIO BOIBL.

CI'C peKOMEHAYETCs TSl CKBAXHH C TPHEMHCTOCTBIO 10 20 M/a (10
oOpaboTku) npu masiaeHuH 3akauku He Bbiue 0.8 P, B ckBaxkuue. Ecin
3HaueHue P, HaumHaer mnpeseimarte (.8, 3akauky padounX IKHUAKOCTEH
NPEKPAIIAOT, & CKBAKHHY MTPOMBIBAOT YHCTOH BOAOH. PacueTHblic 3HaUCHUS
JABJICHUW THAPOpA3phiBa IIACTA OT TJIYOWHBI 3aj€raHus OHTYMOHOCHOTO
rmacta Mop aoBo-Kapmansckoro mecroposaenust [1b npuseaess! B Tabm. 2.

Tabauya 2. 3aBUCUMOCTD AABJICHIS OT IUIyOHHBI 3AJIer aHHs
ONTYMOHOCHOTrO nJiacta, MIla

Table 2. Dependence of Pressure on the Depth of the Bitumen-Bearing
Formation, MPa

OITpt‘.IIeJIHEMOC JIABIICHHE I[aB.TICI{HC, TIpH F.TI}‘SI{HC 3ajicraHus IU1acTa, M

70 80 90 100 | 110|120 [130 140

D
(9}

Bepruxanbaoe ropHoe 1, 7851720481 2,305 52, 280/ E31068 3 32NN 857
0:93 | F1R02 8| 1715188 B9

8
45 |3,70| 3,96 | 4,22 | 447

W

["opusonTanbHoe roproe | 0,59 | 0,68 | 0,77
PazpwiB mmacra 2,68 | 2,94 | 3,20

w o

st ckBaykuH, AMeErOmuX npueMuctocts 20-30 M/a (20 00paboTKH) U
JOTIYCTHMBIC TaBJICHHUS 3aKAUKH, PEKOMEHAYETCS rHAPO(HOOHAS KOMITO3HITHSI
@K, amst CKBAOXKMH C IPHEMHCTOCTBIO Goee 30 M'/a — TOK-1. YV Hee Gonee
BbICOKast Bsi3kOoCTh, yeM vy ['®K, Tak kak B NPUrOTOBICHHYIO CMECh
6e3Bognoro [1b u xuAKOro CcTekiIa TOBAPHOH KOHLIEHTPALIUKA B CYXOM BH/C
TIEPE3 IIKEKTOP T00ABISIOT KAPOOKCHMETHIILECIITIONO3Y.

Y1oObl MOBBICHTH KOHLEHTPALUIO COJICH LICTOYHO3EMEIBHBIX METAIIIOB
B IUTIACTOBOM CHCTEME, MEPE] 3aKadKOH BOAOM3OIHPYIOUIMX COCTABOB B
CKBXKHHY IPEABAPUTEIBHO  3aKAUMBAIOT MHHCPAIHM30BAHHYIO  BOAY
miotHoctbio  1,16-1.18 r/em® B obwveme 12-14 u°. Bo wusbexanue
OCJIO’)KHCHMH, B CIy4ae CKBAKHH C IUIACTOBOM Temmepatypor Boime S0 °C
00BEM 3aKauMBACMOW MHHCPATH30BAHHOH BOIbI HEOOXOAMMO YBEIHYUTD,
4TOOBI OXJIAJUTh NPH3A0OHHYIO 30HY H CHH3HTH IUIACTOBYIO TEMIICPATYPY
muaEMYM 10 50 °C.

O6bem  3aKauMBAGMOr0  BOAOM3OIHMPYIOLICTO COCTABA 3aBUCHT  OT
TOJIIMHBI OOBOJHSIOMIETO MIACTA U €r0 MOPHCTOCTH:

Vaax = hpaﬁ‘]‘mx ) ( I )

3
rae Vi — 00beM 3aKauKy BOZOU3OIHPYIOLIETO COCTABA, M ;

hpas — TOMMMHA OOBOAHSIONICH YaCTH MIAcTa (MHTEPBAT MPUEMHCTOCTH),
M;
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(sx — VACTBHBIH 00OBEM 3aKaYKH BOJOM3OIHUPYIOLIECTO COCTaBa Ha | M
TOJIIMHBI OOBOIHSIOUICTO I11acTa. OOCCIEUHBAOIINNA HEOOXO-
JUMBIA Paguyc oOpadOTKH (IO 5 M OT CTBONA CKBAXKHUHBI) —
OTIPEIEISEeTCS 0 TadI. 3

Tabruya 3. 3aBHCHMOCTD Y/1€JILHOI0 00hEMa 3ARAUKH
OT MOPHCTOCTH BOJOHOCHOTO ILJIACTA

Table 3. Specific Volume Injection Dependence

on Water-Bearing Formation Porosity

[TopucTocTh BOJIOHOCHOTO IL1acTa, %0 JISRNI2088 2505 BONRI35ER40
VY IenbHBIHA 00beM 3aKatuky BOJOH30IHPYIOIETO
COCTABA (s MM S5:001'555 1 7,0211855" [F0,8TH |14

OOBeM MHUHEpPATH30BAHHOW BOABI Uil CO3JAAHMs OTOPOUKH M MPOAABKU
paBcH
VB.MHH = O’SV)i\K (2)

£a¢ Vi yus — 00BEM MHHEPATH30BAHHON BOIBI, M -

PacucTHBIC 00BEMBI BOAOU30IMPYIOILETO COCTABA U MHHEPATHM30BAHHOM
BOJbl 3aKAYMBAIOT B CKBVKMHY UYCPCAVIOLIHMHUCS MOPLUSIMU B HECKOIBKO
npuemMoB (UMKIOB) MO JABYM TexHojormdeckuM cxemam. O6e u3 Hux
NpeayCMaTPUBAIOT — OOS3ATENBHYIO  MPEABAPUTEIbHYIO, 10  Havaiga
M30JSILIMOHHBIX PadoT, 3aKauKy OTOPOUKH MHHECPAIH30BAHHOH BOBIL.

Texnonaorus 3akaukn CI'C (texnosoruyeckas cxema Ne 1)
3a OAMH LUK/ B CKBAKHHY 3aKaUHBACTCS:

e Bydep npecroit Boasr — 0,2 M’
e [lopuusi CHIMKAT-TEICBOTO COCTABA — PACCUUTBIBACTCS A Ka)<IA0r0
KOHKPETHOTO CIIydast
e bBydep npecHoi Boasr — 0.2 e
e MunepanuzoBanHas Boga — 0,5 oosema nopuuu CI'C
Konuuectro mukioB 2—5. [pu 3akavke HE AOMYCKACTCSI POCTA JABICHUS
HarHeTanus Boime 0,8 P,y

Texnosorus 3akauky ['OK u T'OK-1 (texnosioruyeckasi cxema Ne 2)

3a oMH LUK B CKBAKUHY 3aKaUYHBACTCSL:

e Bydep Guryma — 0,2 v’

e [lopumst ruapodoOHON KOMIMO3ULMU — PACCUUTHIBACTCS AT KaKIOrO
KOHKPETHOTO CITy4ast

 Bydep buryma — 0.2 v’

e MumncpanusoBanHas Boja — 0,5 oovema mopunu ['OK nmm ['OK-1
KonuuecrBo nukiaos 2-5. [Ipu 3akauke HE AOMYCKACTCS POCTa AABICHHUS

Harueranust Boime 0,8 P, Tlocneansst mopuust BOAOU30IUPYIOLICTO

COCTaBa MPOJABIMBACTCS B IIIACT 3 M MHHCPATM30BAHHON BOJIBI.
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[Tocne 3akauxku CI'C ckBaskMHY 3aKpBIBAIOT IOJ JABACHMEM Ha JBOE
CYTOK [Uisi TeieoOpa3oBaHHs B IUIACTOBBIX YCIOBHsIX. B ckBaxkuHax ¢
mIacToBoi Temmeparypoi Hmxke 50 °C uepe3 ABOE CYTOK MPOBOASAT
NapoTEIUIOBYI0 00pabOTKy MPHU3a0OWHOW 30HBI, HE JOIMyCKas pocTa
JaBIeHUs HarHeTanus napa seime 0,8 Py,

[Tocne 3akauxku ['OK, ckBakuHy 3aKphIBAIOT MOJ AABJICHHUEM Ha OJHHU
CYTKH Ha PEardpOBaHME, a MOTOM MPOBOIST MAPOTEILIOBYIO 00paboTKy, HE
JIOTYCKast pOCTa AaBneHUs HarHeTauus napa Beime 0.8 P,

Boaou3omupyrompe KOMIO3HIHA TOTOBSIT HA MECTE, OKOIO YCTh
oOpabaThiBacMO CKBYKHHBI, HCIIONB3YSI TSl 3TOTQ MIPOMBICTIOBYIO TEXHHKY .

Jlo 0bpaboTku npu3abOHHONW 30HBI BOAOU3OIHPYIOIIHMMHU COCTABAMHU B
CKBKHHAX TPOBOJSITCS CIACAYIOLIHE UCCICAOBAHMS:

e OtOuparor npoObl KMAKOCTH W Trasa HAa aHaIW3, 3aMepsIoT AeOuT

CKBAY>XHUHBI U O6BO,IIHCHHOCT}J MMPOAYKLUH
e OTOuBarOT 3200M, 3aMEPSIIOT YPOBEHD JKUIKOCTH B CKBAKUHE
o [louHTEpPBAIBHO 3aMEPSIOT TEMIICPATYpPBl IO CTBOIY CKBAXKHHBI H

OJIHOBPECMCHHO 3aKAa4YMBAKOT BOAY C LIEIBI BbISIBUTH INPHHUMAIOLIHE

HHTCPBAJIBI
e OnpeaensitoT MPHEMHUCTOCTh CKBAKHUHBI HA TPEX pPEKHUMAaX pPaboThl

arperara [{A-320M

[Tocne 3akaukyu BOAOM3OIHPVIOLUIMX COCTABOB CHOBA IOHHTEPBAIBHO
3aMEpAIOT  TEMIEPATypy IMPH  3aKauke BOABI C LIENBIO  BBISIBUTH
NPUHUMAIOLIME WHTCPBAIbl U ONPEACTSIIOT MPHEMHCTOCTh CKBAXKHHBI Ha
Tpex pexkumax paborsr  arperata L[A-320M. Ilepseie 1aBa Mecsua
SKCIUTYATALIMHA CKCHEACIBHO 3aMEPSIIOT ACOUT XKMIKOCTH, OTOUPAIOT MPOOLI
JKHIKOCTH W ra3a Ha aHAIH3, 3aMEpsIOT IIAcTOBYIO Temmepatypy. IIpexsa-
PHUTEIBHBIE PE3YJIbTAThl 00PAOOTKH OWUTYMHBIX CKBAXKHH OLICHHBAETCS IO
usmeneHuo acouta [1B u OOBOAHEHHOCTH MPOAYKUMH 32 TPU IIOJHBIX
Mecsia padoThl CKBAYKHUHBI.

Pesymprar 0OpaOOTKH HArHETATCIBHOH CKBAXKHHBI OLICHHBACTCS IIO
HU3MCHCHHIO TPO(GHIST MPHEMHCTOCTH W PEKHUMOB PaOOTHI ONU3ICIKAIIX
JOOBIBAIOIIUX CKBKUH (ACOUTHI, 0OBOAHEHHOCTb, IIIIACTOBBIC TEMIICPATYPBI
u gasieHus). [IpoxomkurensHocTs 3d(dexTa 0T 00pabOTKH OMPEACIsSeTCs
HU3MCHEHHEM ACOMTa JKUAKOCTH CKBRXKHUHBI BO BPEMCHH WM CHI)KCHHEM
OOBOIHEHHOCTH IMPOAYKLHHM A0 HCXOAHOM, KOTOpas Obuia 10 0OpadoTKH.
OOmmi pe3yIbTaT OLECHUBACTCS KOMHUCCTBOM IOIMOJHHUTEIBHO JT0OBITOrO
[1b u cHMXEHUEM OTOOPOB MOMYTHO JOOBIBAEMOM BOJIBI.

OnbITHO-IPOMBICTOBBIE  PabOTEI 0  TEXHOJIOTMH  M3OJSILHH
MOJOIIBECHHON BOJBI ¢ NPUMEHEHHEM CHIMKATA HATPHs ObLIM MPOBCICHBI B
ckpaxuHax 403, 282° 362° u 401° MopaoBo-KapMambckoro MecToposk-
aeaust  I1b.  Texwonmorust mpourta mnpuemouHbie wucnbiTaHust B AO
«Tarmedte»; Bbmymen PJI  39-0147585-119-95  «MucTpykumst 1o
NPUMEHEHHIO TEXHOJIOTHH HU30JSILIMK MMOJAOIIBEHHBIX BOJ MPH SKCILTyaTALlHK
mecTopokacHu [1b TenmoBeIMM MeETOZAMH KOMIO3HLHSIMHU HA OCHOBE
cunukaTta Hatpush» [ 1-4].
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CxBaxuna 405

Cxsaxxuna 405 Opima BBeacHa B aekicTBue B OKTsiope 1986 r. Cpemmsis
00BOIHEHHOCTh B TO Bpems cocraBimsiia 84,3 %. Co BpemeHeM OOBOIHEH-
HOCTh NPOAYKUHH Bo3pocia 10 99 % M HSKCIIyaTanui CKBOKUHBI
npekpatund. [l orpaHuYeHHsT BOAOIPHTOKA ObLIO PEIICHO CO31aTh
U30JHMPYIOIIMH 3KPaH M3 CHIHKATa HATPUS U 3aKPEIUTh €ro HeMeHtoM. B
CKBQKMHY TOC/IEIOBATEIBHO 3aKauaik 15 M° MUHEPATH30BAHHON BOABI (Y =
= 1,18 r/em’), 1 ' mpecroit Boxsl, 30 M' BOZHOrO PacTBOpa CHIMKATA
HaTpusi 5 %-HOM KOHUEHTparmu, | M mpecHOi BOABI M 15 M’ MHHEpamH-
30BaHHO# Boasl (Y = 1,18 r/cm’). Ha CIICAVIOIUHN ACHb OMOKaIy 3aKpPEITHIN
neMeHToM. Yepe3z Mecsn CkBakMHA 3apaborana ¢ AEOHTOM JKHAKOCTH
1,44 M'/cyr u obBoaHeHHOCTBIO 72 % u mpopaborana 14 mecsmeB co
CpeaHel OOBOAHEHHOCTHIO mpoaykuuu 44-65 %. B xoxme skcmiyaranuu
NpH3a00HHYI0 30HY CKBAKWHBI HCOJHOKPATHO MOABEPTald MapOTEIIIOBOM
oOpaboTKe.

OKpaHUPYIOIUH 3G (EKT 3aKaukyd BOJHOTO PACTBOPA CHIIMKATA HATPHUS
COXpaHsUICSI B TCUCHHE 14 MecsneB — 3a 3TOT mepuon aoosrro 145.2 T I16.
Llenp — orpaHuueHHE BOAONPHUTOKA U MHTCHCHpuKaums 1o0srau [1b — Obrta
JOCTHUTHYTA.

CkBaxcuHna 282"

B ckBasxine 282" OblIH MPOBEACHBI BOAOU3OISLHOHHBIC PA0OTHI C 3aKAYKOM
CI'C. Ilpu 3akpsiTomM 3aTpyObe mpu gaBieHuu 2—2,5 MIla B mmact mo
HACOCHO-KOMIIPECCOPHBIM ~ TPY6aM  ITOCIEOBATENBHO  3aKAuamd 2 M
BOJHOrO pactBopa xuakoro crekna 10 %-Hoi konueHTpauuwn, 0,5 M
IIPECHOM BOABI, 2 M' MHHEPamM30BaHHOM Bomel (Y = 1,18 r/em’) u 1 M
MIPECHOM BOJBI.

[TockonbKy pocTa AABICHHWs HArHETaHWsI HE HAOMIOZANIOCh, B ILIACT
JOTIONHUTCIBHO 3aKadamd 2 M BOAHOTO pPacTBOPA JKHIKOLO CTEKJIA
18 %-noit konuerTpamuy, 0,5 M’ IPECHOH BOABI H 2 M’ MUHCPAIM30BAHHOM
Bogsel (y = 1,18 r/em’ ). JaBneHue HarHeTaHUsI B KOHLIE 3aKaYKHA BO3POCIIO 10
3-3,5 MIla. B mpouecce 3akauku € LEIbIO JYUIIC BHEAPUTH PACTBOPHI B
MHKPOTPEHMIMHBI HAa IUIACT BO3JACHCTBOBAIM THAPOUMITYJIBCAMH, PE3KO
CTpaBiMBas M NOAHMMAs JAABICHWE HarHeranus arperatrom L[A-320M.
CKBaKHHY 3aKPbLIH HA OZHH CYTKH JJISI TENCOOPa3oBaHHS B IJIACTOBBIX
VCIIOBHSIX, @ 3aTEM MPOBENHU IAPOTEILIOBYIO 00paboTKYy.

['eom3uueckoe UCCIEIOBAHUE CKBAXKHHBI MOKA3AIO0, YTO 3aKavIHBACMAast
BOJA YXOAMT B HUHTEpBAI nephopauru C  OPCHUMYIIECTBEHHBIM
noraomenueM B uHTepBane 105-107 m. [Tocne BUP ckBakuny 3anmycTunu B
paboTy Moa 3aKauKy BO3AYXA.

['coduzuueckoe MCCIEIOBAHHUE, MPOBEACHHOE YEPE3 IO IOCIC PEMOHTA
MOKA3aJ10, YTO 3aKAUYUBACMBIA BO3AYX YXOOUT HMXKE HMHTEpBasia mnepdo-
pauuu, mo3ToMy OBIIH NMPOBEACHBI MIOBTOPHBIC BOAOM3OSLIHOHHBIC PAOOTHI
¢ ucnons3oBaruem CI'C.
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[lepen 00paOoTKOM  KOHTPOJBHBIH  3aMep IOKazad  IJIACTOBYIO
Temriepatypy B ckBakuue 110 °C, craTiHueckuil ypPOBEHD JKHIKOCTH 36,8 M.
[IpueMHuCTOCTh CKBA)KHMHBI ONPEACISUIM, 3aKauMBas MHUHEPAIU30BAHHYIO
BOAYy IUIOTHOCTBIO 1,16—1,18 /oM’ TS OXTTaKACHHUS MpU3a00WHOM 30HBI U
HOBBINICHUS! KOHLIEHTPALMKA CONCH INEJOYHO3EMEIBHBIX METAIOB B
[UIACTOBOH CHCTEME. MpH Tpex pekumax padotel arperata [[A-320M
npuemucTocTs Obima 12 M4 mpu Pp = 0,9 MIla, 19,2 M/a mpua Py =
= 1,5 MITa u 28 m'/u nipu Py = 7 MITa. Tlocne 3akauky MHHEPATH30BAHHOM
BOJIBI [JIACTOBAsSI TEMIIEPATYPa B CKBXKHUHE paBHsnach 26 °C.

[Ipu3aGoiHYKO 30HBI CKBaKHHBI 00OpaboTanH 36 M’ CHIMKAT-TEICBOrO
cocraBa. PactBop Harmeranu npu gasiaeHuu 2 Mlla Ha Tperbel ckOpocTH
paboTsl arperata. Boamsiii pacTBOp cHIMKaTa HATPHUsI TOTOBHIH B OVHKEPE
arperara 1]A-320M mopumsive 1o 6 m°. [TpoKaumBas KHUAKOCTh aArPeraTomM B
MPOMEKYTOUHYIO EMKOCTb, 3JKeKTHpoBanau B Hee pactBop 10 Y%-Hoi
COJISIHOW KHCJIOTHI B 3aJaHHBIX MOporopiwsx. [lo Mepe HakOruieHus: B
npoMeskyTouHOH emkoctu rotosoro CI'C ero 3akaumBanu B CKBaKHHY — B
Tpu mmkma 1o 12 M} KakAyK TOPLHMIO MEPEnpOAABIHBAIN TPEMSI
KYOHUCCKHMH METPAMH COJICHOH Boabl B Gydepax mo 0,2 M° MpecHOi BOBI.
CkBaXKUHY 3aKpblIM HA JBOC CYTOK HA TIEIeOOpPa30BAHHEC B ILIACTOBBIX
VCIOBHSIX.

0 20 40 60 80 541G

90

100 1

Puc. 1. Tepmorpammbl CKBaxHHBI 282°. 3amepsl: / — KOHTPOJBHBIN, 2—4 — mpH
3aKaYKE MHHEPATH30BAHHON BOABL 5 — mocae 30-MHHYTHOH BBIICPKKH (TIPHOOD Ha
cmycke). 6 — HHTepBal nepdopanuu

Fig. I. Thermograms of Well 282°. / — checked measurement, 2—4 — measurement at
injection of mineralized water, 5 — measurement after 30-min stand (run instrument),
6 — perforation interval

[Mocneayromee reopusuueckoe MccreaoBaHue mokasano (puc. 1), urto
nocne 00pabOTKH  MPH3aOOWHOH 30HBI  CHJIMKAT-TEIEBBIM  COCTABOM
3aKaYMBACMBIC  BOABI  CTANTM  YXOAMTb B HHTEpBan nepdopanum,
NPEUMYIIECTBEHHOE TOrIOmEHne Habmoaanock B uHTepBane 103-106 .
[IpHEMHCTOCTD, CKBAKHHBI COCTABHIA 3.6 M/4 opu P = 1,5 MIla u
8,57 M*/a pu Py = 2 MITa. Ha tperseii CKOPOCTH pabOTHI arperara 3amepa
HC NMPOU3BOJMIIA B CBS3H C PE3KAM NMOABEMOM JaBiacHus 10 3 MITa, pasHoro
0,8P
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Llenp paboTel — TUKBHAALMS YXOAA 3aKAYHBACMBIX Pa0OYMX ArcHTOB B
BOJOHACHILICHHYIO YaCTh IJ1aCTa — JOCTUTHYTA.

CxBaxuna 362°

[To zaHHBIM OOCICAOBAHMS CKBAXKHHBI 362° (puc. 2), 3axkayuBacMbIH TIap
yxoxuin B wuHTepBan nepdopammm u mo rayomHel 124 M, T.€. muact
nporpesaiics mapom a0 rayounsl 124 m. Temmneparypa GuTyMOHACHIIIEHHON
yactu miaacta owvia 109 °C, momomser — 120 °C. YcraHOBICHO, 9TO BO
BPEMsI MApOTEIIOBOMH 00paboTKM NpPH3a0OHMHOM 30HBI CKBAXKHHBI IIap
[POPBAJICS. B MOJOLIBEHHYIO BOAOHACBILICHYIO YaCTh IJIACTA HUXKE HHTEP-
Baja mepgoparmm.

0 ?{0 A0 S50 60 OB OO0 RS e

20 Puc. 2. Tepmorpammbl ckBaskurbl 362°. 3amepsr: / —
nocie o0pabOoTKH MPU3a00WHON 30HBI CKBAYKHHBI
1 mapoM, 2 — HA H3JIHBC MPOIYKIHH, 3— HHTCPBAI
40 nepgopaniu
Fig. 2. Thermograms of Well 362°. / — measurement
after steam treatment of the bottom-hole zone, 2 —
60 measurement in well flow-cut, 3 — perforation
interval
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B ckBakMHE IIPOM3BENM H3OJSLIMOHHBIC PAOOTHI CHIHMKAT-TECICBBIM
cocraBoM. [lopmmm u Tunm pabouero H3OIMPYIOLIErO COCTaBa BBHIOPATH C
VYETOM KOJUICKTOPCKHMX CBOWCTB IIIACTA, XapaKkTepa OOBOAHEHHUSI CKBAYKHIHEL,
JNCHCTBYIOIMX MEPENaf0B JABICHUA M TEMIEPATYPbl MPU3aO0MHON 30HBI
CKBaKiHBI. Fabounii pacTBOp IOTOBMIM B NMPHUEMHBIX OyHKEpax arperara
11A-320M B creayrOmeH MoceA0BaTENbHOCTH: BHAYAIE TPUIOTOBHIM 4 M
BOJAHOrO pactBopa cuiaukara Hatpus 10 %-HOW KOHUCHTpAUH U IOCTE
TLIATEILHOTO MepeMeInuBaHusi B TeueHHEe 30 MMH, IOCTENECHHO, IpPH
MOCTOSIHHOM TEPEMEIIHBAHNUHN, BBEIM B HETO PACTBOP-TEIc00pa3oBaTeb —
0.2 M comstroi kucrnoTsl 10 Y%-Hoit konmenTpamuy. CMech MepeMEIIMBATIH B
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TeueHMEe 15 MHMH, a TOTOM 3aKayald B CKBOKHHY M IHPOJABUIN B
npu3aboiinyo 30Hy 1 M’ IpecHOi BOHI.

[TpHEMHCTOCTh CKBAKHHBI IIEpes 00pabOTKOH ONpeacIsin Ha Tpex
pemm«ra\ padoTHI arperara [IA-320M. Hpne\mcmcm coctaBua 9 M/4 pu

= 1 MIla. 15 m'/a npu Py = 1,5 MIa u 30 » 3 npu Py = 2 Mlla.
llaBneHHe 3aKaukd cuaukaT-reaesoro cocraBa 0.5-2 MIla, maBneHue
npoxasku 1-2,5 MITa. CxBaxkuHy 3aKkpblId HOJA JaBJICHHEM HA CYTKH IS
resieodpa3oBaHus B IUIACTOBBIX YCIOBHSIX.

WccnenoBaHue CKBKHHBI MOCTEC OOpaOOTKH INPHU3a0OMHON  30HBI
CHJIMKAT-TEICBBIM COCTABOM II0KA3a710, YTO 3aKAYMBAEMBIH Map yXOAHT B
unHTepBan nepdopaurn U 10 rayounst 120 m. Leas pabotel — mukBHaanms
VXO0/Ia 3aKAYMBACMBIX PAOOUHX ArCHTOB B BOJOHACHIIICHHYIO YaCTh MJIACTA —
JOCTHUTHYTA.

ITocne BOIOM3OISIMOHHBIX PAOOT CKBAKHUHY OCBOHIH KOMIIPECCOPOM
(uetpipe umkna). [1o OKOHYAHHMH TPETBETO LUKIA OOBOAHCHHOCTH MPOAYK-
muu cocraBuna 25 %, mocne uerBeptoro — 22 %. YUepes mecste MecsIeB
paboTel CKBAKMHBI MOTPEOOBATIOCH MNPOBECTH IOBTOPHBIC BOAOH30JIS-
uuoHHble pabotel. Jlo 0OpaboTku NpuU3a0OHHOH 30HBI  ONPEACTHIN
NPHEMHCTOCTh CKBAXKHMHBI, 3aKA4MBAsi 12 M' MHUHEPATH30BAHHOH BOIBI, H
NPOBEIM KOHTPONBHBIA 3amep Temmeparypsl. [lmacroBas temmeparypa B
ckpakuae cocrasuna 20 °C. OTopouxka MHHEPATW30BAHHOW BOJBI
motHocThi0 1,16-1,18 r/cM’ 3akauaHa [T TOBBINICHHS KOHIIGHTPALIHH
COJICH IIEIOYHO3EMENIbHBIX METAIIIOB B IIaCTOBOM cucteme. [Ipremucrocts
CKBKMHBI TEpex OOpabOTKOH OmpeaeieHa Ha TPeX pekuMax padoTsl
arperara LIA-320M u cocrasuma 5.4 M'/a ipu Py = | MITa, 15 m’/a npu Py =
1,2 MITa u 30 M’/ npu Py = 1,5 MIa.

[pu3aboitHy 0 30HY CKBa)KHHBI 00padoTanu ruapohoOHOH KOMIIOZUIIHEH
(T®K), mpurotoBicHHOW #3 OE3BOZHOW HE(PTH M TOBAPHOTO IKHIKOTO
crexna. Bech o6bem DK (24 M’) B MHHCPATH30BAHHON BOABI 3aKAYATH B
ckBakuHY 3a ueTbipe mukiaa. ['@K roToBunu U 3akauuMBaId MOPLMSMH IIO
6M' 1O KOJNOHHE HACOCHO-KOMIIDECCOPHBIX TPYD B  CICAYIOMICH
nocnenoarensHoct: Oydep mebrn 0.2 M, mopums 'K 6 o, Oyep
mepru 0,2 M, MuHCpanTH30BaHHAs BoAa 3 M. I[IOCIHGIHION TOPLHIO
KOMITO3MIIMH IPOJABHIN B IUIACT 3 M MHHEPATH30BAHHON BOJBL. PacTBOPHI
HarHetanu npu gasiacHun 1,5 MIla Ha Tperseit ckopoctu arperara. [pu
pocre maBrmeHust 10 4 wmlla B koHIlE 00paOOTKM MEpemIId HA BTOPYIO
CKOPOCTh. B KOHIIE MPOJABKH MPHEMUCTOCTh CKBAKHHBI COCTABHIA 15 M/u
npu Py = 1,5 Mlla, u 30 M/ npu Py = 4 mlla. CkBaxuHy 3aKkpbUIH HA
pearupoBaHHe Ha JBOE CYTOK.

I'eousnueckue MCCICAOBAHMS MOKA3AIH, UTO 3aKAYHBACMBIC BOIbI 10
0OpaboTkK yXOZuIH B MHTEpBAN nepdoparmu 1 10 riayduHst 124 M, mocne
obpaborku — B mHTepBan 116-120 M, T.c. B TPOAYKTHBHBIM ILIACT, a
NPHUEMHUCTOCTh CKBAYKMHBI CHU3UIIACH OOJICE YEM B JBa Pasa.

Llens 0OpabOTKH CKBAYKHHBI JOCTUTHYTA.
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BeiBoabI

e B xozme ombITHO-mMpoMBIIUTCHHBIX pador Ha Mopaoso-Kapmamasckom
MECTOPOXKICHHH OPUPOAHOrO OuTymMa  pa3padoTaHa  TEXHOJOTHS
W30JSILIMK TIOJOLIBCHHBIX BOJ IIPHU €r0 3KCIUTYAaTALHH TEIUIOBBIMH
METOJaMH C MPUMEHCHHEM KOMIIO3ULIUH Ha OCHOBE CHIIMKATA HATPHSL.

e BriOpaHbl peareHTHI, ONPEAEICHbl KOHLIEHTPALHWH BOJOU30IHPYIOLIHX
COCTAaBOB MW HEKOTOPHIC KPUTEPHH MX MpHMEHEHHUs. PaspaboTansl
TEXHOJIOTHYECKAE CXEMbl MPOBEACHHSI BOJOM3OSILIUOHHBIX pPaboT B
OHTYMHBIX CKB2)KHHAX.

e Jlns BOJOH3OISLHOHHBIX PabOT B OWTYMHBIX CKBAXKHHAX, IOABEpra-
FOLIMXCSI TEIUIOBOMY BO3ACHCTBHIO, HEOOXOAUMO HCIOIb30BATH COCTABBI
U pearcHTh, padOTAKE B LIMPOKOM JHANA30HE ILTACTOBBIX
temmepatyp (ot 8 no 300 °C u BeILIE).

e Pe3ynbTarhl IPOMBICIOBEIX HCIIBITAHHM BOJOU3OIHPYIOIIUX COCTABOB HA
OCHOBE CHJIMKATa HATPHUS MOKasamu UX 3((EKTHBHOCTb A YCIOBHH
Mopzoso-Kapmaabckoro MECTOPOXKACHHUS.

e OmbIT MPOBEACHUS H30SILHOHHBIX paboT Ha ckBaxuHE 405 yOeauTenbHO
noka3siBacT 3G PEKTUBHOCTD MPUMEHEHUS cuinkaTta Hatpust. [Ipogomku-
TCIBHOCTh  ACHCTBHSL M30JUPYIOIIETO 3KpaHa, OOpPa30BAHHOIO B
MpU3a00HHOH 30HE 3aKAYKOH BOJHOTO pAcTBOpa CHIIMKATa HATPHSL,
coctaBuia 14 mecsues.

e Cunukar-renessii coctaB (CI'C) addexTrBeH A1 OUTYMHBIX CKBAJKUH C
npuemMucTocTeio g0 20 vm/a. Tlpu mnpuemmcroctn  20-30 wm'/u
pexomenayercst ruapododras xommozunust (I'OK) Ha ocHoBE TOBapHOrO
JKHIKOTO CTeKnIa u 6e3oxHoro 1B, mpu mpueMucTocTH Bbitme 30 M/ —
ruapodoOHasl KOMITO3MLKSL C MOBBILICHHBIMHA CTPYKTYPHO-MCXaHH-
yeckumu cBorictBamu(l ®K-1).

e Bomouzonupyromue COCTaBbl HA OCHOBC CHUJIMKATa HATPHUsl (MKHAKOTO
crekna) Hanbosee 3 (GEKTUBHO MPOSIBISIFOT TAMIIOHUPYIOLIME CBOHCTBA
IpU KOHTAaKTE C BBICOKOMHMHEPATM30BAHHBIMA IIJIACTOBBIMH BOJAMH.
[TnacroBeie BOael MopaoBo-KapMaabckoro MECTOPOKACHHS HMMEIOT
HHU3KYI0O MHHCPATHM3ALMIO, MO3TOMY, UTOOBI MOBBICHTb KOHLICHTPALIUIO
HOHOB LICTOYHO3EMEIbHBIX METAIOB B IIACTOBOW CUCTEME, IPEAYCMAT-
puBacTcst 00s3aTETBHO 3aKauMBaTh B NPHU3A00HHYIO 30HY OMTYMHBIX
CKBQKUH OTOPOYKH MHHEPATH30BAHHBIX IIIACTOBBIX BOJ IJIOTHOCTHIO
1,16-1,18 r/cv’ u s 3atem — BOJOM30IUPYIOLIHE COCTABBI.

e TCXHOJOTHMYECKHE  CXEMbl  MPEIYCMATPHBAKT  MOPLIMOHHO-IIOCIC-
JOBATEIbHYIO, B HECKOIBKO LIMKIOB, 3aKauKy YEPEIYIOIIUXCS OTOPOUCK
MHHEPAIN30BAHHOH TIACTOBOM BOABI miuoTHocThio 1,16-1,18 r/em’ u
PEArupyroImuX ¢ HEW BOJOU30IUPYIOMUX KOMITO3HIIHH.

e Hcrnonb3yeMble pPearcHThl BBIMYCKAKOTCS B MPOMBILLICHHBIX MacimTadax
U IIHPOKO IMPUMEHSIIOTCSI B HEPTSIHOM OTpaciu. TeXHOIOTHIECKUE CXEMBI
MIPUTOTOBIICHUSI BOJOU3OIMPYIOLIMX COCTABOB IPOCTBI M HAICHKHBI, HE
TPEOYIOT CIOXHBIX ONEpauui mo x1o3upoBaHuio. CoCTaBbl rOTOBATCS HA
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MECTE MCIIONB30BAHMUSI HEMIOCPEACTBCHHO repe] npumeHeHneM. Paspabo-
TAHHBIC ~KOMIIO3HULMH PabOTOCTIOCOOHBI B IIMPOKOM — HMHTEPBAJIC
IUIACTOBBIX Temreparyp. PearcHTel, HCIONB3yeMBIE B TEXHOJIOTHH,
HEOPOTH ¥ HETOKCHYHBI

e TexHOnmorust mnpouria MNPUEMOYHBIC HCIBITAHHS H PEKOMEHAYETCS K
BHEIPECHUIO.

SPECIFIC FEATURES OF WATER ISOLATION
OPERATIONS PERFORMED IN THE MORDOVO-
KARMALSKY NATURAL TAR SAND FIELD

IN TATARSTAN. PART 2

M. STARSHOV, N. SITNIKOV, N. ISHAKOVA

Summary

This study was aimed at developing a technology for isolation of ground waters
when tar sand fields are developed by thermal methods. Process designers
considered the following requirements:

e The technical and economic feasibility of the water isolation operations and
improvement in the production rate

e Simplicity and reliability of the technical schemes and their potential for
widespread use
e Applicability of water isolation composition over a wide temperature range

e Availability of manufactured compounds saving the operators from measuring
and blending of components at a wellhead

e High mobility into subsurface porous reservoirs

e Stringency of the requirements on natural resources and environmental
protection

Water isolation compounds based on sodium silicate (water glass) considered
for this technology reveal their plugging properties most effectively when contacting
high-mineral interstitial water of 1.16-1.18 g/cm’ density. To increase the
concentration of alkali-earth metals in the interstitial system, one needs to inject
mineralized interstitial waters into the bottom-hole zone of tar sand wells before
injection of water isolation compounds.

When natural tar sand fields are exploited using thermal methods, there are
interruptions in pumping heat carriers into the water-bearing part of the stratum,
lowering the exploitation efficiency and making the injection of working agents
nonproductive. In planning operations in some parts of the field, operations in
injection wells are preferred, since blocking of high-permeability watered intervals
in injection wells affected the character of bitumen production more than an
analogous operation in production wells. The geological and technical
characteristics of both injection and production wells are the same.

A silicate-gel compound (SGC) and hydrophobic compounds (HPhC, HPhC-1)
were applied for water isolation. Selection of a suitable composition depends on
well injectivity before exploitation and on the reservoir temperature (Table 1).
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The silicate-gel composition has low initial viscosity (up to 5 mPa-s when
freshly made), it penetrates well into porous media, and after complete gel
formation, the gel is sufficiently strong to keep water from intruding. This
compound is recommended to be used in wells with injectivity up to 20 m*/h (before
treatment) at injection pressures below 0.8 Py, (Pg,c — fracture pressure). When the
pressure exceeds 0.8 Pg,., injection of working liquids is stopped, and the well is
washed with pure water without restarting the process.

The hydrophobic compound HPhC is recommended to be used in wells with
injectivity of 20-30 m*/h. For wells over 30 m*/h injectivity, it is good to apply the
hydrophobic compound HPhC-1. Viscosity of HPhC-1 exceeds that of HPhC
because dry carboxylmethylcellulose is added to the blend made from water-free
bitumen and water glass.

After injection of SGC into a well, it is shut in under pressure in order for the
gel to be formed. In wells with reservoir temperature below 50 °C after two days,
steam stimulation of the bottom-hole zone is carried out, keeping the pumping
pressure in the well below 0.8 Pg,..

After injection of HPhC, the well is shut in under pressure for a day and then
thermally treated, keeping the pressure in the well below 0.8 Py, also.

Water isolation compounds are prepared on the spot near well head.

The results of the treatment of an injection well are judged by the changes in the
injectivity profile and by the changes that occurred in the nearby production wells
(production rates, water cut, reservoir temperature and pressure). The duration of
treatment effect is determined by the time it takes to bring the production rate, or of
lowering the water cut, down to the level that existed before the treatment. The total
result is evaluated by the quantity of additionally produced tar and by the drop in the
quantity of co-produced water.

Pilot tests aimed at isolation of bottom water, using sodium silicate according to
the technology we developed, were carried out in Wells 405, 282°, 362°, and 401° of
the Mordovo-Karmalsky Tar Sand Field. The technology was tested by the workers
of the joint-stock company Tatneft, and instructions were issued for its application in
isolating natural tar sand wells from bottom waters by thermal methods using so-
dium-silicate-based composition (RD 39-0147585-119-95).

Based on the results of development work using sodium-silicate-based
compounds, the following conclusions can be made:

e Suitable chemical agents for water isolation operations have been selected, their
concentrations in special compositions determined, and some of their
application criteria established. Feasible flow sheets have been developed for
water isolation operations in tar sand wells

e Reagents and compounds have to be reliable over a wide reservoir temperature
range (from 8 to 300 °C, and more) as they are to be applied in wells where
thermal stimulation methods are used

e Field tests have demonstrated the efficiency of sodium-silicate-based
compounds in the prevailing conditions at the Mordovo-Karmalsky Tar Sand
Field

e The water isolation operations carried out in Well 405 proved the efficiency of
the sodium-silicate-based compound applied there. The isolation screen formed
in the bottom-hole zone, which was formed by injection of sodium silicate
aqueous solution, remained waterproof for 14 months. During this time the well
was repeatedly subjected to steam stimulation. Before isolation, the average
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water content of the well production was 84.3 %. During the-14 months after
isolation, 145.2 t of bitumen and 143.5 t of water were produced, and the
average water content of the bitumen was 50.3 %

e The silicate-gel compound SGC is the best one to be applied in bitumen wells
with injectivity of 20 m’/h; the hydrophobic compound HPhC, made from
sodium silicate solution and water-free natural bitumen, is best in wells with 20-
30 m*/h injectivity, and the hydrophobic compound HPhC-1 with improved
structural and mechanical properties, is best in wells with injectivity over 30
m’/h

e  Water isolation compounds made from sodium silicate have demonstrated that
they work most efficiently when contacting interstitial water of high mineral
content. Since the interstitial waters of the Mordovo-Karmalsky Field contain
only little minerals, the technology applied requires the injection of mineralized
interstitial water into the bottom-hole zone before water isolation compounds
are pumped in.
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