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[JTY LLUEHWE CKBAXKWH

C NCMNOJ1IbSOBAHVEM

KOJNTHOBMNHIOBbIX

YCTAHOBOK
CT-BASED WELL KILLING

OJIBIIMHCTBO MECTOPOXKICHUI

HIPUPOAHOIO ra3a 3anaiHoin Cubupu

HAXOAATCSA HA 3aBEPIIAIONIEN CTATUNU
pPa3paboTKH, KOTOPAS XaPAKTEPUZYETCSI HUZKUMHU
JIACTOBBIMU IABJACHUSIMH, OOIBIION CTENIEHBIO
OO6BOJJHEHHOCTH, PA3PYIIEHUEM IPU3A00HHON
30HBI IIJIACTA U APYTUMHU OCJIO)KHEHUSAMU. B
ITUX YCIIOBUIX /11 HOAJICPKAHUS HPOCKTHBIX
06'bEMOB JOOBIYH I'd34 1 BOCCTAHOBJICHUS
TEXHUYECKOI'O COCTOSIHUS CKBAKHUH 3249ACTYIO
HPUXOJUTCS IPOBOJUTH KAIIUTAJIbHBIC PEMOHTHI
(KPO) [1].

IIposenenune KPC HA ra30BBIX U
T'a430KOH/ICHCATHBIX MECTOPOKACHUSIX
HEBO3MOKHO 6€3 UX ITIYIICHUS, 4 [JTyIICHUE
CKBAKUH B YCJIOBHSIX aHOMAJIbHO HU3KOI'O
JIACTOBOTI'O IABJICHUS TPEOYET IPUMEHCHU S
ONITUMAJIbHBIX TEXHOJIOTHUI U TIATEIBHOTO
noA00Pa JKUAKOCTEN IVTYIIEHU S U OIIOKUPYIOIMUX
KOMITO3UINI, TAK KAK IIPU HEJOCTATKE IJIACTOBOI
3HEPTUHU «CAMOOYHUCTKA» IIACTA TpEOyET
JUIATEBHOI'O BDEMEHH.

[IymeHue CKBAXUH B CTAH/IAPTHBIX
YCJIOBHUSIX OOBIYHO OCYIIECTBJISIETCS YEPES
HAXOJAIIYIOCS B CKBAKMHE IIPU AKCILTyaTAIUU
JU@PTOBYIO KOJIOHHY. [IpH MaKEPHOM CXEME — C
UCIIONIb30BAHUEM [IUPKYJISIIIMOHHOI'O KJIAMIaH4,
OTKPBIBAEMOTI'O
H4 [IEPUO/L CO3LAHUS IUPKYIISAIIAN.

KonnekTopbl CCHOMaHCKHX U HEOKOMCKHX
OTJIOKEHUN pa3pabaThIBAEMbIX MECTOPOXK/ICHUN
3amnaiHOoM CuOUpPH YCIOBHO MOXKHO
I PePEHIINPOBATE HA TPU I'PYIIIBL: ITACCUBHBIE,
C NpoHUIAEMOCTEBIO MeHee 0,005 MKM ;
MaJIOAKTUBHBIE C IPOHUILAEMOCTBIO OT 0,005 110
0,010 MKM ; aKTUBHBIE C IPOHUIIAEMOCTBIO Hosee
0,010 mxMm [2].

B BBICOKOIIPOHHUIIAEMBIX KOJIJIEKTOPAX
HAaHOOJIBIIECE HETATUBHOE BO3/ICUCTBHUE HA
NPpHU3a200MHYIO 30HY IIJIACTA OKA3bIBACT TBEPAAS
COCTABJIAONASI TEXHOJIOTI'MYECKUX PACTBOPOB, B

36 Ne 3 (041) CenTabpsn / September 2012

A.B.KYCTBIIIEB, E.B. TAHUKAPOBCKH,
J.A. KYCTBIIIEB, OOO <TromenHUHUrumporas»

AV.KUSTYSHEYV, E.V. PANIKAROVSLY,
D.A.KUSTYSHEYV, TyumenNIIgiprogaz Ltd.

ost of the gas wells in Western Siberia are

on the closing phase of development,

characterized by low formation pressure,
high water content, destruction of bottomhole zone
and other complications. Under these conditions,
preservation of the designed volumes of gas production
and recovery of technical state of the wells is impossible
without well workover [1].

The well workover at gas and gas condensate fields
is always accompanied by well killing. The well killing
in underbalanced conditions requires application of
the best technologies and thoroughly selected killing
liquids and blocking compositions, as during the lack
of formation energy the natural self-purification of the
formation takes a lot of time.

Well killing in standard conditions is usually
performed via production string, packer scheme and
cruclation valve, which is opened for the period of
circulation.

The collectors of Cenomanian and Neocomian
deposits in the developed fieds of Western Siberia
can be divided into 3 groups: passive collectors with
permeability below 0,005 um, low active ones with the
permeability of 0,005—-0,010 um and active ones with
permeability over 0,010 um [2].

The mopst negative impact on the bottomhole zone
of high permeability collectors is produced by hard
components of technological solutions, where the
influence of capillary forces is strong and filtrate of the
technological solution is the cause of the most negative
influence.

The rocks of the collector of Senomanian deposits are
represented mostly by kern and medium sandstone. The
rocks of Neocomian deposits are constituted by coarse
siltstone with clay layers. The cement is mostly pore-
occluding and is composed of clay. The pores are filled
with kaolin mineral. The pore coefficient ranges within
11-18% and the permeability ranges from 0,01 to 0,30
um. The current formation pressure makes up form 0,5
to 0,3 of the hydrostatic pressure.

In the complicated conditions of well operation, when
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HU3KOIIPOHUIIAEMBIX KOJUIEKTOPAX, B KOTOPBIX
3HAYUTEJIBHO BIIMAHUE KATMJUIAPHBIX CUJI,
Hanbosee OTPULLATENBHOE BO3AEUCTBUE
OKAa3BbIBAET (PUIBTPAT TEXHOJOTUIECKOTI'O
pacTBopa.

ITopoab! KOJJIEKTOPA CEHOMAHCKUX OTJIOKEHUH
NPEACTABJIEHBI B OCHOBHOM KPYITHO- U
CPEHE3EPHUCTBIM ITIECYAHUKOM, IIOPOABI
HEOKOMCKUX OTJIOKEHUI — MEJIKO3EPHUCTBIM
MECYAHUKOM, KPYITHO3EPHUCTBIM AJIEBPOJIUTOM
C IPOCJIOAMU ITIUH. LIeMEHT NPEUMYIIECTBEHHO
MOPOBO-IJIEHOYHBII, ITO COCTABY B OCHOBHOM
IJIMHUCTBIN, IOPHI 3AITOJTHEHBI KAOJIMHUTOM.

ITopucTtocTs B ripejenax 11-18%, mpoHUIaeMOCTb
o1 0,01 10 0,30 MxM. Teky1ee n1acTOBOE JABJICHUE

cocrasnset ot 0,5 10 0,3 ruApPOCTATUYECKOTO.

B OC/IO)KHEHHBIX YCJIOBUAX PA6OTHI CKBAXXUHBI,
KOT7Id HEBO3MOKHO CO3/1aTh LIUPKYJIALTAIO MEXY
TPYOHBIM M 3ATPYOHBIM IIPOCTPAHCTBAMH,
HAIpuMep, Ipyu HAJIMYUU rasorympaTHoﬁ
MIPOOKU B CKBAXKUHE, IIPH HEBO3MOKHOCTH
OTKPBITHUSA TUPKYIALUOHHOI'O KJIAIIdHA, IIPU
HETePMETUYHOIM IM(PTOBONU KOJIOHHE, IIPU
JIMKBUZALTAY ABAPUMHON CUTYALIUH, TTTyIIIEHUE
6€3 IPUMEHEHUSI KOITIOOMHI'OBBIX YCTAHOBOK
MNPAKTUYECKU HEBO3MOXKHO. [TIyIeHre CKBAKMH,
BCKDBIBIIUX ITPOAYKTUBHBIE IIACTHI 6OJIBIION

TOJIIIUHBI WJIH HECKOJIBKO IIACTOB (IIPOILIACTKOB),
TAKXKE IIPEJINOYTUTEIBHEE IPOBOAUTD C IOMOIIBIO

KOJITIOOMHT'OBBIX YCTAHOBOK [3].
JIOCTOMHCTBOM INIYIIEHUS CKBAKHH C [IOMOIIBIO
KOJITIOOMHT'OBBIX YCTAHOBOK SIBJISIETCS IIJIABHOE

OJIOKMPOBAHUE IPOJYKTUBHOT'O IJIACTA IPU

JIIOOOM ITTyOHHE MO/IBECKU TH(DPTOBOH KOJIOHHBI

OTHOCUTEJIbHO HHTEPBAIA NIepopaliim 6€3

3arpsISHEHUS (KOJIbMATAIIUI) TPU3a00HHON

30HbI 11acTa (T13IT).

IIpaKTHKA JOKA3bIBAECT IPEHUMYIIECTBA
KOJITIOOHHT'OBBIX YCTAHOBOK BO BPEMSI
MPOBEACHUS ITTYIIEHU S CKBAXKUH 34 CUET:

* AJIPECHOM JOCTABKH OJIOKUPYIOIIEH
KOMITO3UITUM B UHTEPBAJI NIEPPOPALINU U
3AII0JIHEHUS CTBOJIA CKBAXKUHBI HAJl HUM
SKHJIKOCTBIO TTTYIIEHU S ITPU MUHUMU3A1UIH
3arpasHenus [1317;

* OTCYTCTBUS PE3BOOBBIX COCJUHEHU, Uepe3
KOTOPBIE BO3MOXHBI YTEYKHU JKUJKOCTH
IJIYIIEHUS U OIIOKUPYIOIIECIH KOMIIO3UIUY;

* YBEJIMYEHUS 6€30MACHOCTU TPOBEICHUS
IIPOLIECCA ITIYIICHUS,;

¢ 0b6€eCIIEYEHN I OXPAHBI OKPYKAIOIEN CPELBL
ITpu rrymeHuy CKBaKUH (PUCYHOK 1),

OCHAIIIEHHBIX I10 IIAKEPHOU CXEME, CITYCKAIOT

rubKyo Tpyoy (I'T), 3anOoNIHEHHYIO

METAHOJIBbHON BOAOU, 10 HUKHUX OTBEPCTUNA

4

itis impossible to create a circular between the tube

and annular space, for instance, when there is hydrated-

gas plug in the well and the circulation valve can not

be opened, the production string is not hermetic or

there is an emergency situation, well killing withoutCT

technologies is almost impossible. Killing wells located
over extremely thick formations and several formations

(layers) should be better done with CT units as well.
The main advantage of using CT technologies in well

killing is smooth blocking of the productive formation

with any depth of the productions string, as compared to
the perforation interval, without polluting (colmatation)
of the bottomhole area.

CT units showed practical advantages during well
killing due to:

« address supply of blocking composition to the
perforation and interval and filling the well bore with
minimal bottomhole zone colmatation.;

« absence of screwed connections, through which the
leaks of killing liquids and blocking compositions are
possible;

* enhanced security of Killing operations;

* provison of environmental measures.

While killing wells (Figure 1) equipped with a packer
system, the CT, filled with methanol water is lowered till
the bottom openings of the perforation interval.

The estimated amount of blocking composition is
pumped into the CT and pushed under the packer
with a killing liquid. At this moment the CT is lifted
above the packer and the killing liquid fills the annular
space between the CT and the production string.

The methanol water, which precedes the blocking

4

B 0CNOXHEHHbIX YCNOBUAX PaboTbl CKBAXUHbI,
Korga HeEBO3MOXHO CO3[4aTb LMPKYNALMIO MexXay
TPYOHbLIM 1 3aTPYOHbIM NPOCTPAHCTBAMMU,
Hanpumep, NPy HanU4YumM rasorngpaTHoOm
NpobKK B ckBaXKMHe, MPU HEBO3MOXHOCTHU
OTKPbITUSA LMPKYNALMOHHOIO KJlarnaHa, npu
HerepMmeTU4YHOM MNP TOBON KONOHHE, NpKn
NUKBUAALMN aBapPUNHOM CUTYaLMN, ryLieHne
0e3 npuMeHeHUs KONTIOOMHIOBbIX YCTAHOBOK
NpPaKTU4YeCckn HEBO3MOXHO.

In the complicated conditions of well operation,
when it is impossible to create a circular between
the tube and annular space, for instance, when
there is hydrated-gas plug in the well and

the circulation valve can not be opened, the
production string is not hermetic or there is an
emergency situation, well killing withoutCT
technologies is almost impossible.
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UHTEPBAJIA IEPPOPALTUL.

B cnymennyio I'T 3aKkauuBaIOT paCIYETHOE
KOJIMYECTBO OJIOKUPYIOMEA KOMITIO3ULIUU U
NPOJAABIMBAIOT €€ XKUJKOCTBIO ITTyIIEHNUA B
MOAIIAKEPHOE MPOCTPAHCTBO, NpUNogHuMas I'T
BBIIIIE YCTAHOBJIEHHOT'O B CKBAKUHE MTAKEPA, TEM
CAMBIM 34TIOIHAA MEXKKOJIBLIEBOE IPOCTPAHCTBO
Mexay I'T 1 1 TOBOM KOJIOHHOH KU KOCTBIO
rIymeHus. ITpu 3ToOM HaXOAAIAACA BIIEPELU
OJIOKUPYIOMEN KOMITO3ULIUY METAHOIbHAA
BOJa (C copepKaHueEM MeTaHo1a 10 20-30%),
MOAHHUMAETCA IO MEKKOJIBLIEBOMY IIPOCTPAHCTBY,
YACTUYHO MONAJas B IUIACT. B cirydae nonajanus
METAHOJIBHOU BOJABI B IJIACT IIPU HA4YaJIbHOU
LUPKyAALNUU Konbpmaranus [13I1 6yper
MUHHUMAJIBHOI.

IToce 3aMoIHEHNS BCETO OAIIAKEPHOTO
MIPOCTPAHCTBA OJIOKUPYIONIEH KOMITO3UITUEH U3
CKBA)XUHBI U3BJIEKAIOT I'T ¥ IPOBOAAT IEMOHTAX
KOJITIOOMHI'OBOM YCTAHOBKU. Yepes 1y6pruKaTop
Ha KabeJie (TPOCeE) CIIYCKAIOT UHCTPYMEHT
JJI OTKPBITUS HUPKYIAIMOHHOI'O K/IAIIaHa,
YCTAaHOBJIEHHOTO B COCTABE TU(PTOBON KOJIOHHBI
BBIIIIE ITAKEPA, U OTKPBIBAIOT U PKYJIAIIMOHHBIN
KJIATIaH.

Yepes OTKPBITHINA IUPKYIALMOHHBIA
KJIATIAH 3aMOJIHSIOT 3aTPYyOHOE HAITAKEPHOE
MPOCTPAHCTBO CKBAKUHBI JKUJKOCTBIO ITTyIICHU,
MEPUOIUYECKU CTPABINBASA I'a3 U3 ['A30BOH
ANk Ha (pakest. [Tocjie TEXHOIOrnY€eCKOM
BBICTOHKH BBIPABHUBAIOT IIJIOTHOCTD XKUJJKOCTHU
IJIYIIEHUS B TPYOHOM (HaJ GJIOKUPYIOIIEH
KOMITO3UITUEN) U 3aTPYyOHOM HAAMAKEPHOM
MPOCTPAHCTBAX CKBAXKUHBI.

I1pu ITYyHMIEHUN CKBAXKUH, OCHAIIIEHHBIX 10
O€ECITaKepHOI CXeMe, CTYyCKaIoT I'T, 3aI0HEHHYIO
METAaHOJIBHOU BOJOH, JO HUXKHUX OTBEPCTHUH
uHTEepBaaa neppopanuu. ITocuae 3akaduBaHUI
Ha 32601 CKBAXXKUHBI B UHTEPBAJI NEpPOopanuu
OJIOKUPYIOMIECH KOMIIO3UIIUU B OO'bEME, PABHOM
30% pacyeTHOIO O6'bEMA, IIJIABHO IPUIIOAHUMAIOT
I'T 1o 6ammaka TUPTOBON KOJIOHHBI, TPOJOIKAS
3akaunBaHue dyepes I'T 6okupylomen
KOMITO3MIIUH 10 3aIIOJIHEHUS €10 BCETO UHTEPBAIA
nepdopanuu. 3arem B I'T 3aKa4MBAIOT )KUJKOCTD
IJIYIIEHUS U 3aTIOJIHAIOT €10 TPYOHOE (Ha/
GJIOKHUPYIOIIEl KOMIO3UIIUEN) U 3ATPyOHOE
HAa/ITIAKEPHOE NPOCTPAHCTBA.

B xavecTBe )KUAKOCTH [VTYIIEHNS B OCHOBHOM
MIPUMEHSETCS UHBEPTHO-3MYJIbCUOHHBIHN
pacTBOp 6€3 CoAepKaHUS TBEPAOU (PA3BL
PacTBOp peACTaBISAET COOOH IMYIBCHUIO «BOZAA
B MACJIE», TJI€ BOJTHOM (pA30H SABJISETCI BOAHBIN
PaCTBOP XJIOPUCTOT'O HATPHS, A YITIEBOAOPOAHAS
¢aza npeacTaBasieT CO60M ra30KOHEHCAT C
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Pucynox 1 - I'nywenue cKk8ancunbl C NOMOUBIO
KOMIOOUHZOB0ILYCMAHOEKU

Figure 1 - Killing the well with a CT unit

composition (the content of methanol is 20—-30%), goes
up the annular space and into the formation.

In case the methanol water gets into formation at the
beginning of the circulation, the colmatation of the BHZ
is minimal.

After the space under the packer is filled with blocking
composition, the CT is withdrawn from the well and
disassembled. A lubricator on the cables is used to
lower the instrument for opening the circulation valve,
established in the production string over the packer.

The opened circulation valve is used to fill the annular
space over the packer with a killing liquid. From time to
time the gas is fled from gas cap to the flare stack. After
the well is returned to thermal equilibrium time, the
density of liquid in the tube
(over the blocking composition) and annular space is
leveled off.

While killing wells with no packers the CT filled with
methanol water is lowered till the bottom openings
of the perforation interval. 30% of the rated volume of
blocking composition is pumped to the bottomhole.
After that the CT is lifted till the tubing shoe. Then the
blocking composition is pumped into the CT until it fills
the entire perforation interval. After that a Killing liquid
is pumped through the CT into the tube space (over
the blocking composition) and annular space over the
packer.

The killing liquid is usually an invert-emulsion solution
solution without hard components. The solution is
"water in oil". The water part is constituted by water
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no6askon [TAB-smynbraropa. K 10CTOMHCTBAM
3TOTO PACTBOPA MOKHO OTHECTH OTCYTCTBUE
KOHTAKTa BOJTHOH (Da3bl pACTBOPA C IIACTOM, YTO
CHHMIKAET OTPULIATEIBHOE BO3/ICHCTBUE KUJKOCTU
[JIYIICHUS HAa INIMHUCTBIN IIEMEHT KOJJIEKTOPA [4].

KpoMe HHBEPTHO-3MYIbCUOHHOTI'O PACTBOPA
P ITIYIIEHU Y CKBAKUH IIPUMEHSIETCS
HOBBIH 9KOJIOTMYECKU YUCTHIN PACTBOP,
MPEACTABIISAIONINN CO60I BOJHBIN PaCTBOP
OUOIOINMEPA, TAK HA3bIBAEMBIH IOJIUMEP-
KOJUIOUJHBIA PACTBOP.

C 11€JIbIO CHMXKEHU S OTPUIATEIBHOTO
BO3/ICHUCTBUS (DHUIBTPATA JKUJAKOCTH [VTYIICHU HA
MJIACT PACTBOPBI TOTOBSITCS HA COJIEBOM OCHOBE,
4TO, COOTBETCTBEHHO, YBEIMUYUBAET IIJIOTHOCTD
PaCcTBOPOB U OKA3bIBAET IOIIOTHUTEIBHYIO
«HAT'PY3Ky» Ha 6JIOKUPYIONIUH PACTBOD.
HenocTaTKkoM HONINMEP-KOJUIONJHOT'O PACTBOPA
SIBJISIETCSI HU3KAs1 MOPO30CTONKOCTb, TIO3TOMY
€r0 MIPUMEHEHUE BO3MOKHO TOJIBKO B JIETHUN
nepuop [5].

B 3uMHee BpeMs I [TYIIEHUS CKBAXKUH
OPUMEHSIETCS BOJJOCOUPTOBBINA PACTBOP HA
OCHOBE U3O0TNPOIMUJIOBOTIO CIUPTA. JJOCTOMHCTBOM
3TOr'O PACTBOPA SIBJSIETCSI BBICOKAS
MOPO30CTOUKOCTBD, JIEFKOCTDh HPUT'OTOBJICHUS,
3KOJIOTUYHOCTD U COXPAHHOCTD (PUIBTPAITMOHHO-
€MKOCTHBIX CBOMCTB KOJJIEKTOPOB NP TTTYIIEHUU.

B kauecTBE GJIOKUPYIOUIEH KOMIIO3UIIUU
BO3MO’KHA OOBIYHAS (IPUMEHSIEMAs IPU
IJIYIIEHUH) 3aTYIIEHHAA XKUJKOCTD INIYIIEHUS C
JIO6ABIEHHUEM KOJIBMATUPYIOMIETO MATEPHUATIA.
OCHOBHBIE TEXHOJOTUUYECKUE XAPAKTECPUCTUKHU
3TOW KOMIIO3UIIUU: YCIOBHAS BI3KOCTD —

«He TeveT», Bonooraada or 0 1o 1 cm /30 MuH.

C 1I€1bI0 HEJIOTIYIIIEH U] HEOOPATUMOM
KOJIbMATAIUHU IJIACTA NIPU [Ty HICHU U
HEOOXOAUMO, YTOOBI TBEPAAA (Pa3a PACTBOPOB
ObLJIA PACTBOPUMOM, HAIIPUMEP B KUCJIOTE.
KosbMaTHUPYyIOM NI MATEPHUA COAEPKUTCA B
KouyecTse /10 13—15% macc,

B KA4E€CTBE HAIOJHUTESI IPUMEHSIETCS
XUMHUYECKU OCAKICHHBIN MEJI, pACTBOPUMOCTD
KOTOPOTO B COMAHOM KHUCJIOTE JOCTUTAET 99,8%.
TaxuM 06pa30M, CO3/1aBAEMBIH B IPOLIECCE
OJIOKMPOBAHMUS 1JIACTA KOJIbMATAIIMOHHBIH
3KPAaH IPU HEOOXOUMOCTHU JIETKO YIAISIETCS
00pabOTKON MPU3A60HHON YACTH I171ACTA
COJITHOU KUCJIOTOM.

Jpyror 6J0KUPYIONIEH KOMIIO3UITUEN MOXKET
SIBJITHCS TUAPOrEb HA OCHOBE XJIOPUCTOT'O
KQJIBIIMA, COAEPKANNI B CBOEM COCTABE
KOHJIEHCUPYEMYIO TBEPAYIO (pasy. TBepaad dasa
00pa3yeTcs 3a CYET XUMUUYECKON PEAKIIUU
AKTUBHBIX KOMIIOHEHTOB IIPU UX CMEIICHUH. }

solution of sodium chloride and hydrocarbon phase is
a gas condensate with soap emulsifier. In this solution
there is no contact of water and the formation, which
mitigates the negative impact of killing liquid on the
collector's clay cement.

Beside invert-emulsion solution, the well killing is
done with the help of a new environmentally friendly
solution based on water solution of biopolymer or
polymeric colloid solution. In order to mitigate the
negative impact killing liquid filtrate on the formation
the solutions are made on salt basis, which raises
their density and produces additional load on the
blocking solution. The shortcoming of the polymeric
colloid solution its low frost resistance, that is why its
application is possible only in summer period.

In winter time a water-alcohol solution on the basis
of isopropyl alcohol is used for well killing. The merit
of this solution is its high frost resistance. Besides, it is
easy to prepare, environmentally friendly and good
for preservation of filtration capacity properties of the
collectors during killing

A simple thick killing liquid with colmatation
substance can be used as a blocking composition.

The main technological parameters of the composition:
BY- "does not flow", water return from O to 1 cm /30min.
In order to prevent the irreversible colmatation

of the formation it s necessary to dissolve the

hard components of the solutions in the acid. The
colmatation material makesup 13-15% of the mass.
The chemically deposited chalk is used as a filling
agent. It is dissolved in the acid by 99.8%. Thus, the
colmatation screen created, when the formation is
blocked, can be easily removed by treating the BHZ
with a hydrochloric acid.

Another blocking composition is a hydrogel on
the basis of calcium chloride with condensed hard
components. The hard components are produced
during the chemical reaction of active components
and their mix. The composition has the following
advantages: The hard components are equal in size
with the pores of the productive collector. When
the BHZ is treated with hydrochloric acid during
stimulation treatment, the colmatation material is
completely dissolved. These materials are easy to get
and typical of the oil industry.

In order to block high-permeability collectors of
Cenomanian deposits, we need a composition that
would prevent absorption of Killing liquid on the
one hand and provide high permeability for gas on
the other. Such composition is based on magnesium
chloride with special fillers like microsphere. The
condensed part of this hydrogel blocks the BHZ and
microspheres of spherical shape with low inside
packing friction are easily removed from the BHZ
during stimulation. The composition has large share }

Ne 3 (041) Centsa6ps / September 2012 39



TEXHOJIOI'NH

KoMmnio3unus o61a7jaeT CAeAyIOMUMU
[IPEUMYIIECTBAMU: OOPA3YIOLAsACS TBEpAas dpa3a
HMEET Pa3MeP, CPABHUMBIH C pa3MeEPOM ITOP
MPOYKTHUBHOTI'O KOJIJIEKTOPA, IPU OOpabOTKE
NpHU3a60HHON 30HBI COISTHON KUCIOTOMU

B IIPOIIECCE BBI30BA IPUTOKA U OCBOCHUS
KOJbMATHUPYIOMUI MATEPUAT ITOTHOCTHIO
PacTBOPAETCS, IPUMEHSIEMBIE MATEPUAJIBI
JIOCTYIIHBI U SIBJISIIOTCSA TPAJUITMOHHBIMH IS
HEMTIHON NPOMBIIIJICHHOCTH.

1151 67I0KUPOBAHUS KOJJIEKTOPOB C OYEHbD
BBICOKOI IPOHUITAEMOCTBIO, IPEUMYIIECTBEHHO
CEHOMAHCKUX OTIOXKEHUH, HEOOXOUMA
KOMIIO3UIIUS, TO3BOJISAIONIAS, C OHOM CTOPOHBI,
NPEAYIPEXAATD HOIJIOMECHHUS JKUIKOCTHU
IJIYIIEHUS, 4 C APYroH, — 06ECIEYnBATh
BBICOKYIO IIPOHUIIAEMOCTbD /115 I'a3a. Takou
KOMITO3UITUEHN SBJISIETCS KOMIIO3UITUS HA
OCHOBE XJIOPU/]a MAaT'HU S, COAEPIKAIAS B CBOEM
COCTABE CIICLMAJbHBIN HAIOTHUTEIb, TAKOH KaK
Mukpocdepel. KougeHncupyemas ¢pasa 3Toro
ruporess 6JIOKUPyeT HIPU3a60HHYIO 30HY,
a4 MUKPOC(EPBL, UMEIOINE CPEPUIECKYIO
($HOpMYy 1 HU3KOE «BHYTPEHHEE» TPECHHUE
HAaOUBKH, JIETKO YJAIAIOTCS U3 IPU3A00MHON
30HBI IIPH BBI3OBE NPUTOKA. OCOOEHHOCTBIO
KOMIIO3UIIUHU SIBISIECTCS OOJIBIIION O6'bEM
MUKpocdep — A0 50% 06., HO3TOMY NOAOOHBIE
OJIOKUPYIOHMUE KOMIIO3UIIUU 3aKAYUBAIOTCS B
uHTEpPBaJ nepdopanuu He yepes I'T, a uepes
MEIKKOJIBIICBOC IIPOCTPAHCTBO [6, 7].

B 6s10KMpYIONIEI KOMIIO3UIIMU OOBIYHO
HPUMEHSAIOTCS AJIIOMOCUIUKATHBIE WU
CTEKJISTHHBbIE MUKPOC(epsl MCrp.A1(A2).

OHU NPEJCTABISIOT COOOH JIETKUU ChIITyYUH
TMOPOMIOK O€JIOTO BETA, COCTOAIINH U3
OTJICIBbHBIX MOJIBIX YACTHIL C(HEPUUECCKOM
(OpMBI, pa3MEPOM B IpEJEIAX OT 15

10 200 MKM, 2 BOCHOBHOM OT 15 10 125

MKM. MUKPOC(EPHI BBIPAOATHIBAIOTCS U3
HAaTPUEBOOOPOCUMKATHOIO CTEKIA. Pazmep
MHUKPOCHEP CONOCTABUM C JUAMETPOM TTOP
KOJIJIEKTOPA CEHOMAaHCKUX OTIOXEHUMN.

Cdepuueckas popma 1 O4EHb MAJICHBKUE
pa3Mepsbl NO3BONIAIOT BBOJUTDb HAIIOJTHUTEND B
O4EHB 6OJBIINX KOJIUYECTBAX 6€3 CUIIBHOTO
YBEJINYCHUS BI3KOCTH OJIOKHUPYIONIEH
KOMITO3UIIUHU. MUHUMHU3ALUA ITOTTIONEHU A
O6ECIIEYNBAETCA «BOCCTAHOBJIEHUEM> 30H
Pa3yIUIOTHEHU A KOJIJIEKTOPA, BOSHUKAIOMNX
B IIPOLIECCE BBIHOCA MECKA ITPU IKCIUIYATA U
CKBa’KUHBI.

JI15 TIIYyIIEHU S CKBAKUHBI B OCJIOKHEHHBIX
YCJIOBUAX IIPU HAJIMYUH B CTBOJIE
ra3oruipaTHON NPo6KHU crnycKaoT I'T fo
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of microspheres, up to 50%, that is why such blocking
compositions are pumped into the perforation interval
via annulus and not CT.

The blocking compositions usually include
aluminosilicate or glass microspheres. They are light
loose powder of white color, which consists of separate
hollow particles of spherical form. Their size ranges from
15 to 200 um, but mostly 15-125 um. The microspheres
are produced of SBS glass. Their diameter corresponds
to the size of gte pores of the collector of Cenomanian
deposits.

Their spherical form and small size allow pumping big
amount of filling agent without increasing the viscosity of
the blocking composition. Minimal absorption is reached
by recovery of the zones of collector deconsolidation,
which appear, when the sand is removed during well
operation.

In order to kill the well in complicated conditions with
hydrated gas plugs it is necessary to lower CT till the head
of the plug and pump water methanol solution (with the
share of methanol up to 60-70%), heated by a mobile
steam unit and heat exchanger up to 80 °C. As soon as
the hydrated gas plug melts, the Ct is lowered with the
speed of no more than 0,01-0,03 m/s and circulation
of hot methanol solution. After the hydrated gas plug is
destroyed, well killing proceeds.

When the circulation valve can not be opened, the well
killing is done by simultaneous pumping of killing liquid
into the CT and filling the annula r space over the packer.
When it is impossible to fill the annular space with a
killing liquid, special openings are made in the wall of the
production string. The Killing liquid penetrates through
them into the annular space.

In order to kill a well with a leaky production string you
should use a blocking composition instead of the killing
liquid. Sometimes it is thick killing liquid with high
viscosity (up to 1200 Pa/s)

In order to succeed in CT well killing, it is necessary
to select the killing liquids and solutions that produce
minimal damage to the BHZ.

Tests show that improper choice of killing liquids lower
the production capacity of the wells after service.

This is mainly explained by the type of washing systems,
the degree of repression on the formation and its
permeability. Penetration of Killing liquid into the
formation leads to colmatation of BHZ and gradual
lowering of the reservoir properties of the formation due to:
* absorption of the working liquid by the productive

formation;

« filling the formation pores with hard components of
the washing liquid,

* blocking the BHZ with washing liquid filtrate;

* swelling of clay material in the formation as a result of
interaction with the filtrate.

The analysis of industry data on gas and gas condensate



T'OJIOBBI 3TOM NPOOKU U 3aKAYUBAIOT B I'T
BOZOMETAHOJIBHBIN PACTBOP

(c copeprkanuem metranona 10 60—70%),
HOJIOTPETHIN C TOMOUIBIO NTIEPEABHUKHONU
MapPOBOI YCTAHOBKH U TEIJIOOOMEHHUKA
110 80 °C. MeaJieHHO, IO MEPE PACTETIEHUA
ra3zoruipaTHON NPO6KHU, CIyCKAoT I'T

CO CKOPOCTBIO He 6o1iee 0,01-0,03 m/c ¢
LUPKYIALHEN TOPAYETO BOJOMETAHOIBHOTO
pactBopa. [Tocye paspyleHus
ra3oru/ipaTHON NPOOKU MPOAOIKAIOT
PaboOTHI IO IMTyMIEHUIO CKBA’KHUHBL

I'ymenune CKBaKMH IPU HEBO3MOXKXHOCTH
OTKPBITUA HUPKYJIAIIUOHHOTI'O KJIAMaHA
MHPOBOJUTCSA MNYTEM OFHOBPEMEHHOI'O
3aKaYUBAHUSA )KUJKOCTHU INIYIIEHU S
B I'T 1 3an101HEHUS €10 3aTPYOHOTO
NPOCTPAHCTBA CKBAKUHBI HAJ| TaKkepoM. [Tpu
HEBO3MOXXHOCTH 3AIOJTHEHUSA 3aTPYOHOTO
HA/JIIIAKEPHOI'O MPOCTPAHCTBA KUJKOCTBIO
IJIyHICHUS B CTEHKE JTU(PTOBOI KOJTOHHBI
BBIIIOJIHSIOTCS CIIEUATIbHBIE OTBEPCTUS,

U 4€PE3 HUX 3aTPYOHOE HAJITAKEPHOE
MPOCTPAHCTBO 3ANOJTHAETCA KUJKOCTBIO
IJTyHICHUSL.

IIpu r1ymeHnr CKBAKUH C HETEPMETHYHOMN
JUMTOBOM KOJIOHHOU BMECTO KUJKOCTU
IVIYIIEHUS UCTIOJIb3YETCA GJIIOKMPYIOMAs
KOMITO3UIIU, 3394ACTYIO 3aIyIIEHHAA
SKUJKOCTD TJIYIICHUS,

C ITOBBIMEHHON 3(P(PEKTUBHOIN BA3ZKOCTBIO
(mo 1200 ITaec).

JJ151 yCIIETHOT O ITIYIIEH WS CKBAXKHH C

HUCNOJIb30BAHUEM KOJITIOOMHTIOBOH YCTAHOBKH

PEKOMEHYETCA BBIOMPATH PAOOYHE KUJKOCTH

Y PACTBOPBI JJI4 [JTYIIEHN, OKA3bIBAIONINE
MHHHMAJIBHOE OTPULIATEILHOE BO3AEUCTBUE
Ha I13I1.

IIpoBeAEHHBIE UCCIENOBAHNUSA ITOKA3BIBAIOT,
4TO HENPABUJIBHO OJOOPAHHBIE paboune
JKHUJIKOCTH BO BPEMA ITIYIIEHUA CHUXKAIOT
NPOAYKTUBHOCTD JJOOBIBAIOIMINX CKBAXKUH B
MOCJIEPEMOHTHBIN IEPUO/. B OCHOBHOM 3TO
O6YCJIABIMBAETCA TUIIOM IIPOMBIBOYHBIX
CHCTEM, BEJIMYUHON PENPECCUM HA TUIACT U
€T0 IMIPOHMUIAEMOCTBIO. [IPOHMKHOBEHUE B

IUIACT COCTABHBIX YaCTEH KHUJJKOCTH ITTyIIEHU
IIPUBOJUT K KObMaT WU [13I1 ¥ IOCTENIEHHOMY

YMEHBIICHUIO (PHJIBTPAIIMOHHO-EMKOCTHBIX

cBoyicTB (PEC) macra 3a cUeT:

* [IOIVIOIIEHU S pabOY€ei JKHUIKOCTH
NPOAYKTHUBHBIM IJIACTOM;

¢ 3AKYIIOPHUBAHMUA ITOP IJIACTA IPOHUKAIOITNMA

YACTHUIAMU TBEPAOH (Pa3bI IPOMBIBOYHOM
SKUJKOCTH,;
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wells at fields of the closing stage of development
suggests that one of the main reasons permeability
deterioration is absorption of high amount of working
liquid due to low formation pressure and high-
permeable, strongly drained collectors.

During the service the killing liquid contacts the
well product, minerals of the rocks of the productive
horizon, fluids of the formation, special materials and
technological liquids used in service, as well as the
surface of the boring casing, tubing and elements of
bottom equipment.

The study suggests using for well killing the water
repellent and blocking solutions, well-known in the
global and domestic practice. They are used not only for
well killing, but also for limitation of water flow, isolation
of formation waters alongside bridging materials;
removal of casing pressure alongside other chemical
reagents, cleaning the bottomhole from the sand, cutting
production packers and other subsurface equipment,
hydraulic fracturing and well conservation.

Water repellent and blocking solutions allow
blocking the perforation intervals, preserving filtration
characteristics of the formation and working debit
of the well, acceleration of stimulation and well
commissioning after service.
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TEXHOJIOT'NH

* 6ioxkuposanusd I13I1 punsTpaTom
IIPOMBIBOYHOM KHU/IKOCTH;

¢ HAOGyXaHHUS ITIMHUCTOTI'O MATEPUAJIA TVIACTA B
PE3YNBTATE B3AUMOAEUCTBUA C (PUIBTPATOM.
AHaJIN3 IPOMBICJIOBBIX JAHHBIX [8] 1O

Thus, successful killing of gas, gas condensate and oil
wells and minimization of damage to BHZ, lowering
porosity and permeability of the productive formation
requires application of CT technologies and properly
selected killing and blocking liquids with account of

JTYIIEHUIO T'a30BBIX U I'A30KOH/IEHCATHBIX
CKBA)XUH HA MECTOPOXK/IEHUAX, HAXOIATUXCS
Ha 3aKJTI0YATETBHOM CTAAUN PA3PAOOTKH,
MOKA3bIBAET, YTO OJTHOI U3 OCHOBHBIX

MIPUYUH CHHKEHU S TIPOHUI[AEMOCTHU
MIPOJYKTUBHBIX [LIACTOB SIBJISICTCS TTOTJIOIICHUE

geological and technical conditions of well operation.
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