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I'e0NOruYeCcKue yCIOBH S, TEXHOJIOIHYECKUE
OIIMOKU 1 IPOCYETHI, IOSBJIEHUE TPEIIUH B
LIEMEHTHOM KaMHE KOJIBLIEBOI'O IPOCTPAHCTBA BO
BpEMSI IKCIUIYATALMU CKBAXKHUHBI U PAJ IPYTUX
(PaKTOPOB MPUBOJISIT K ITOSIBJICHUIO MEKKOJTOHHBIX
Jasnenuri (MKI).

COBpEMEHHBIE TEXHOJIOI'UU U MATCPHUAJIbI
THO3BOJISIIOT B JOCTATOYHOMN MEPE JIMKBUJUPOBATH
MK]I, HO AaJIEKO HE BO BCEX CKBAKMHAX M HE
BCETA yCIIEMHO. BOJIBIION IPOLIEHT CKBAXKUH
HOAJICKUT TUKBU/IAIIUU B CBSI3U C HEBO3MOXKHOCTBIO
JIMKBUJUPOBATE MK C yCThsI CKBAXKUHBI.
IMepdopanmsa 06CcagHOM KOJTJOHHBI U YCTAHOBKA
LIEMEHTHOT'O MOCTA IO/ JABJIEHUEM C ITOCIEIYIOIIUM
pa30ypHUBAHUEM MOCTA TAKXKE HE BCETAA
a(pPpeKTUBHA.

He cexper, 4To He(pTera3zonoosBaoIice
MPOMU3BOJCTBO HA BCEX 3TANAX CBA3AHO C
ONACHOCTBIO JJI1 SKOJIOTUH OKPYXKAIOMEN CPELBI.

B Hacrosmee BpeMst O4€Hb OOIBIIOE BHUMAHHE
YAEISAETCS JUATHOCTUKE TEXHUYECKOT'O COCTOSTHUS
CKBAXKMHBI U CKBAXKMHHOT'O OO0PY/IOBAHUSL.
HeocTaTouHOE BHUMAHUE K TUATHOCTUKE
IPUBOJUT B JAJIBHENIIEM K YBEJTUYECHUIO

CPOKOB yCTPAaHEHU S BBISIBJICHHBIX JJIE(DEKTOB U,
COOTBETCTBEHHO, YJOPOXKAHUIO PAOOT WIH K
JIMKBUJAIIUU CKBAXKUHBL.

TemnieparypHbI€ KOe6aHUs1, OIPECCOBKA KOJIOHH,
CITyCKO-TIOZ/bEMHBIE OIIEPAIIMUA U POTOPHOE OypeEHNE
BO3JEUCTBYIOT HA KOJIOHHY, IyCTh HE3HAYUTEJIBHO,
HO 3TOT'O JOCTATOYHO JJ1 Ha4aJ1a IPOILECCa
TPEMUHOOOPA30BAHUSA B IEMEHTHOM KOJIBLIE.
[TosiBneHne MUKPOAEHEKTOB B LIEMEHTHOM KAMHE
IPOTHUB «0ANIMAKOB» KOJIOHH IIPOUCXOAUT YKE
H4 3TAaIle CTPOUTEIbCTBA CKBAKUHEL [TpoBeas
4AHAJIU3 PE3YJIBTATOB TPEXKOMIIOHEHTHOI'O
reoaxycruueckoro kaporazka (TK FAK) c riesbio
OIIPEJIEIEHNSI UICTOYHUKA MEKKOJIOHHBIX JIABJICHU
U MEKILJIACTOBBIX IIEPETOKOB, MBI IIPUIIIU K BEIBOJY,
YTO JIAKE B CKBAXKMHAX C XOPOUIUMU ITIOKA3ATENIMU
akycrrueckoro (AKL) u remneparypsoro (OLIK)
KApOTaXKa CLEIJIEHUS [IEMEHTHOI'O KAMHS C
KOJIOHHOM HEHU30e:KHO nossiseTcss MK/,
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Geological conditions,
technological errors and
miscalculation, cracking in the
cement stone of the annular space
during well operation and a number
of other factors cause intercasing
pressure (ICP).

Modern technologies and
materials allows to adequate
eliminate ICP but by far not in all
wells and not always successfully. A large percentage
of wells is abandoned due to the failure to eliminate
ICP at the well-head. Perforation of the intermediate
casing and placing of a pressurized cement plug with
subsequent drilling out is not always effective either.

It is no secret that oil and gas production at all stages
poses threats to the environment. A lot of attention
at present is given to the diagnostics of the technical
condition of the well and the well equipment.
Inadequate focus on diagnostics in future can lead
to prolonged elimination of identified flaws and
increased costs of operation or abandonment of the
well.

Temperature fluctuations, casing pressure testing,
round-trip operations and rotary drilling produce
an impact on the casing which, though insignificant,
is still sufficient to initiate cracking in the cement
sheath. Microflaws in the cement stone against
the casing shoes start appearing as early as during
well construction. After analyzing the results of
three-component geoacoustic logging (TCGL)
to identify the source of intercasing pressure and
cross flows, we’ve come to the conclusion that ICP
inevitably appears even in wells with good sonic and
temperature values of cement bond logging.

TCGL is based on registering geoacoustic
fluctuations in the 100-5000 Hz frequency range
using three orthogonally placed sensors which allows
detecting seal failure in the casing (Figure 1), cross
flows between beds (Figure 2), between casings
(Figure 3) and intraformational cross flows (Figure 4)
without pulling the production tubing out of the cased
borehole.

Detection of cross flows, identification of sources
of intercasing pressure along with separation of fluid
by phase and percentage-wise separation of vertical



CEFPER
—  Merton TKTTAK OCHOBAH Ha 3aIIMCH

r€0aKyCTUYECKUX KOJIE6AHUN B IIOJIOCE
gacToT 100-5000 11 TpeMsA OPTOrOHAJIBHO
PACHONOXKEHHBIMHU JATYUKAMH, YTO TTO3BOJISIET
ONPEAENATh HETEPMETUYHOCTH KOJIOHH
(puc. 1), MeXIIaCTOBBIE (PUC. 2), MEXXKOJIOHHbBIE
(puc. 3) ¥ BHYTPUILIACTOBDIE IIEPETOKU (PUC. 4)
0€3 U3BJIEYEHH I HACOCHO-KOMIIPECCOPHBIX
Tpy6 (HKT) B 06CaKEHHOM CTBOJIE CKBAKUHBL
OnpeneneHue HaIn4Ius NEPETOKOB,
UCTOYHHKA MEKKOJIOHHOTO IABJIEHUS
C pazaeneHueM QIonaa no paszam 1 C
pa3aeneHrueM B IPOLIEHTHOM OTHOIIEHUH
BEPTUKAIBHOI'O JBUKEHUA (DIIOU/]A IO
BEKTOPAM, SIBJIAECTCA A1 HAC IPUOPUTETHOM
3a7a4dei.
OTIUYUTENBHAS OCOOEHHOCTD METOZA —
3TO 30HA OXBATA PETUCTPALH IOKA3aHUNA

fluid flow by vector is our top priority.

The distinctive feature of the method is the coverage

area of recording of readings from the borehole

Taoruuya 1 — Texnuuecxue xapaxmepucmurxu npuoopoe TKIAK
Table 1 — Technical characteristics of TCGL tools

He Tabapumai, Azpeccusnas
aumenosanue Temnepamypa, | Adaenenue, | ouamemp/ heda Il
npubopa C MIla ONNUHA, MM Alz Jres‘s‘z'zvzz
Description Temperature, Pressure, Size ;;fe d;' - ) .
of the tool C MPa diameter/ o ;4 n
length, mm 2
BH 4006 .
VI4006 125 70 48/1269 >28%
BHA4006A 32/700; i
VI 40064 25 70 11/1269 >28%
BHA4006
¢ cocyoom /lroap» .
VI4006 with 180 200 85/1950 >28%
a Dewar flask

OT OCH CKBAXMHBI (B Teopuu 100 M, Ha

npaxkTuke He meHee 10 m). [Ipumepom Tomy

CIIYKHT ONIPEJEIEHUE TEXHOTE€HHOT'O CKOIIJIEHUSA
YIJIEBOJOPOJOB B ABAPUUHOM CTBOJIE CKBAXKUHHBI.
PaccrosgHue Mex /1y aBApUITHBIM U BHOBb
npoOypPEHHBIM CTBOIAMHU — 10 M, UTO HATJISITHO
TOATBEPKAET BBIIEYKA3AHHBIE ITAPAMETPHI (PHC. 5.)
[ cpaBHEHUA, TPUOOPHI C PAAUOAKTUBHBIM
UCTOYHHUKOM UMEIOT pagnyc udMepenusa 300 Mm.

BOJIHOBAA TEXHOJIOTNA

MeTop 6a3UPyeTCs HA AaKYCTUYECKOM BO3/ICHCTBUU
HA IIPOJAYKTHUBHBIE I1JIACTHI BOJIHOBOM 9HEPI'UEI,
OCHOBAHHO! HA CO3/1aHNUH TAK HA3bIBAEMOI
BOJIHBI Paj1€s yCTBEBBIM I'€HEPATOPOM YIIPYTUX
BOJIH. [Iepenaua BOJIHEBI P3jies 110 HENIPEPBIBHOMY
MOTOKY KUIKOCTHU P JIIOOBIX HU3KHUX €€ YPOBHSX [ 3

Pucynox 1 — Hezepmemuunocms KOJIOHHBL

Figure 1 - Seal failure in the casing

axis (100 m in theory, but not less than 10 m in
practice). Detection of man-caused accumulation of
hydrocarbons in the emergency well bore is one such
example. The distance between the emergency and
newly drilled holes is 10 m which confirms the above-
stated parameters (Figure 5) For reference, tools with a
radioactive source have a measuring radius of 300 mm.

|

e i

Pucynox 2 — Medcnaacmoegulii nepemox

Figure 2 — Cross flow between beds
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Pucynox 3 — MescKo10HHbLIL nepemor
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Figure 3 - Cross flow between casings

B CKBAXKUHE B IPOJYKTUBHBIN IJIACT HO3BOJIAET
PACKOIBMATUPOBATh IPHUCKBAKMHHYIO 30HY ILJIACTA-
KOJIJIEKTOPA U TEM CAMBIM YCTPAHUTD NPENATCTBUE
BBIXO/1a (pr1ron/1a U3 I1acTa. [eHepaTop ynpyrux
BOJIH, CMOHTHPOBAHHBII HA YCThE CKBA’KHUHBI,
I10 BOJTHOBOJIY, KOTOPBIM siBiisieTcst HKT (puc. 6),
33aMOJTHEHHAS TEXHOJIOTUYECKON XKUJKOCTBIO,
MHOCBLIAET YIIPYI'YIO BOJIHY HA O6Pa6aThIBAEMBIN
Y4aCTOK IPOAYKTUBHOM TONIIU. [eHepupyemasn
BOJIHA TPAHC(POPMUPYETCS HA IPOJOJIbHEIE,
MOIEPEYHBIE U IOBEPXHOCTHBIE BOJIHBI C SHEPIUEH
5-1500 [Ix 1 yactoTtoit 0.5—80 I'11, TpOXOAUT MO
BOJIHOBOZY, PA3BOPAYMBAETCS HA OTPAXKATEIIE
U MONA/IAET B IJIACT. XOPOIIEE AKYCTUYECKOE
COTJIACOBAHUE XKUJKOCTHOT'O BOJTHOBO/IA C TOPOAOH
CITIOCOOCTBYET BBICOKOMY KO(M(PULIUEHTY MOJIEZHOTO
BO3JEUCTBUS HA OOPAOATHIBAEMBIC OTIOKCHUSL.
ITox BO3AEHUCTBUEM BBICOKOI'O UMITYJIBCHOI'O
JaBJIEHUS TEXHOJIOT'MYECKUN PACTBOP NPOHUKAET
B €CTECTBEHHBIE TPEIIUHBL, PACIIHUPAET UX, CO31AET
HOBBIE B COOTBETCTBHHU C IIPUPOJAOH YCTAIOCTHOT'O
TPEMHUHOO6pa30BaHus (pHUC. 6). K mpenmyiecTBam
METO/1a BO3JEUCTBUA CUJIOBBIMU BOJTHAMU MOKHO
OTHECTH CJIEAYIOIIEE:
* TIPOCTOTY OOOPYIOBAHUS;
*  HECJOXXHOCTb MOHTAK4 U3-32 PA3MEIECHUA
060PYIOBAHNSA HA YCThE CKBAKUHBI;
* NPOTUBO(POHTAHHYIO 6E30ITACHOCTD
(0OOpYIOBAHUE MOKHO MOHTHPOBATh HA I[TBO
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YcnoBHble 0603HaYeHus: Legend:
XapakTep HacblweHns otTnoxeHun: Nature of saturation of sediments:

- - M0 AaHHbIM re0akyCcTMYecKoro KapoTaxa; HedTb
- according to the data of geoacoustic logging: oil

-no gaHHbIM BCIM: HedTh . L . .
- - according to the data of vertical seismic profiling: oil

- -no AaHHbIM BCM: HedTb cBOZOM | . o
- according to the data of vertical seismic profiling: oil with water

Pucynox4 — Buympuniacmoesiii nepemorx

Figure 4 — Intraformational cross flow

Pucynox 5 — Texnozennoe ckonnienue y21e6000P0006
Figure 5 — Man-caused accumulation of bydrocarbons

WAVE TECHNOLOGY

The method relies on the acoustic influence on
production formations with wave energy based on
a so-called Rayleigh wave created by a wellhead
generator of elastic waves. The transmission of the
Rayleigh wave via a continuous flow of the fluid at
a however low level in the well into the productive
formation allows to colmatage the wellbore zone of
the reservoir formation and by doing so to eliminate
the obstacle that prevents the fluid from coming out of
the formation. The generator of elastic waves mounted
at the wellhead via a wave duct — the production



WU HA TEPPOPALTUOHHYIO 33/IBHXKKY);
YBEIUYEHUE IPUEMUCTOCTH U YIYUIIECHUE
CBOYICTB KOJUIEKTOPOB B HECKOJIBKO Pa3, 4YTO
OPUBOJUT K YBEJIMUYEHUIO IEOUTOB (DITIOUIOB;
BO3MOKHOCTB BBO/IA CKBAKUHBI B 9KCIIJIYATAIIHUIO
Cpasy nocjie 0OpabOTKH MIACTA, HE U3BJICKAS
OTPAXKATEIB;

PaBHOMEPHYIO O6Pa6OTKY BOJTHAMH BCETO

KOJIJIEKTOPA, 4 IPU pab0TaAX IO UHTECHCU(PUKATITUHN

NPUTOKA KUCJIOTAMH U T.J]. — UX IPOHUKHOBEHUE

BO BCE YUYACTKH UHTEPBAIA NEPPOPALITUUA

(B OT/IMYHE OT 'H/IPOPA3PHIBA);

* OYHCTKY BHYTpeHHEN nosepxHoctu HKT
BOJIHAMH Paiies BO BpeMs 06padOTKY;

* K4K CONYTCTBYIOIIUI (DAKTOP, B PE3YIBTATE ITOTO
xopouiee NpoxoxaeHue npuoopos I'MC ais
KOHTPOJIA 34 Pa3pA00TKON MECTOPOXKAECHU;

* OTCYTCTBHE BBICOKUX JABJIEHUN B CKBA)KUHE U
HEKEJIATENIBHBIX TOOOYHBIX SIBJIEHN;

*  BO3MOXXHOCTb PACIIMPHUTb KOHTYP NUTAHUA
CKBAKMH 32 CYET YBEJTUYEHHUA IPOHUILIAEMOCTH
KOJIJIEKTOPA U YIYYIIUTb (PUIBTPALTUOHHYIO
CIIOCOGHOCTD HE(PTH;

* B PE3YIBTATE BUOPOBO3AECHCTBUA B PAOOTY
BKJIIOYAIOTCA BCE NMTPOIUIACTKH, HAXOAAINECS
B MHTEPBAJIE NEPHOPALTUH.

tubing (Figure 6) filled with process fluid — sends the

elastic wave to the treated section of the pay horizon.

The generated wave transform into longitudinal,

transversal and surface waves with the energy of

5-1500 J and the frequency of 0.5—-80 Hz, passes

through the wave duct, diverts in the flow-diverting

device and ends up in the formation. Adequate
acoustic matching of the fluidic wave duct with the
formation contributes to the efficient impact on the
deposit under treatment. Under the impact of high
impulsive pressure the process medium penetrates
into natural fractures, extends them and creates new
ones according to the nature of fatigue fracturing

(Figure 6). The advantages of the method of force

waves can include:

» simplicity of equipment;

» easy installation due to the mounting of the
equipment at the wellhead,

* blowout safety (equipment can be mounted on the
blowout preventers or on the perforation ramy;

» increase of the intake capacity and improvement
of the reservoir characteritics several-fold, which
leads to increased production rate;

» possibility to bring in the well immediately after
formation treatment without recovering the
diverting device;

Taoauya 2 — H3menenue npuemucmocmu u CymouHoli 000biuu Hefhmu 8 CK8ANICUHAX, 6 KOMOPBIX NPOBOOUNUCH

pabomvL YICB- 3

Table 2 - Changes in the intake capacity and daily oil production rates in the wells where UGSV-3 operations (wellbead

generator of force waves) were performed

Lebum Ipuemu- |Jebumnocne ZL@ngl
00 npoee cmocmb 00 | npoeedenus —"
oenus Bmom npoeeoeriis YICB-3 Bmom HU‘Z YICB-3 Bmom
YICB-3 B YICB-3/u (Oexabpo o
s 0oa, uucne 5 3 Booa, yucne (maii Booa, wucue
Ne cke. OOUULL, M . ; | nocreri/cym | 2004 2) w > 3 5 > 3
Well Ni - 5 negppmo % | Hegpmo, m 3 - 2 negpmo, % | Hepb, M 20052) m negpmo % | negpmo, m’
Vell No. Flow rate Wateroil%s | eiudin Intake Flow rate vateroil % | Bichudin Flow rute Vaieroil % | miciuas
before Vater oil % ncluding capacity after UGSV-3 Water oil, % | Inc //du]g low rate Water oil, % ncluding
e & oil, m? greae ¢ 3 - oil, m? after oil, m?
UGSV -3 before and (December UGSV -3
total, m? (/z/z‘(;; I/ 6([ :;)1:'—3 , 2004), nv (May 20 05 )
é m’
17 6.6 17/83 54 240/560 154 61/39 0.0 48 73/21 10.0
CKeaxcuna e pabomaana Jlanmslx wem, 3amonjiena naouaoxa
+H Well not in operation 65/324 & 62/38 o Data not available, flooded site
210 39 42/58 22 288/360 145 57/43 6.2 15 48/52 7.8
720/noe-
232 75 5347 35 Oy 11 65/35 38 30 87/13 39
absorption
20" 11 37/63 69 19 6/94 179 41 25/75 31
239 38.1 527

" VBenuuenue 1eouTa Ha CKBaKkuHe Ne 20 B pesy/prare uHTepdepeHnuu rnocie nposejennus YICB-3 na cksaxxkune Ne 17 (pacCTOSAHUE MEXTY

CKaKUHaMHU — 500 m).

* Flow rate increased in the well No. 20 as a result of interference caused by USGV-3 operations in the well No. 17 (distance between

the wells is 500 m)

uniform wave treatment of all the reservoir and —

NPEAYNPEXAEHWUE N IMKBUOALNSA
MEXKONOHHbIX AABJIEHNN

HaunboJiee 4acTo NPUMEHAEMBIN METOZ,
LIEMEHTUPOBAHUSA OOCAAHBIX U 9KCILIYATALIMOHHBIX
KOJIOHH — IIOJ'bEM LIEMEHTA 34 KOJIOHHOM JIO YCThA.
Ho aT1OT METOA HE AAET CTONPOLICHTHYIO I'aPAHTHIO

in case of acid stimulation operations —
penetration of the waves into all sections of the
perforation interval (as opposed to hydraulic
fracturing);

* cleaning of the inner surface of the tubing using
Rayleigh waves during treatment;
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TEXHOJIOI'MU

3amuTel OT MK/, B riponiecce akciryaranuu
CKBaKHHBI IO]] IEUCTBUEM KOJIEOAHUU TEMIIEPATYPHI
U JJABJICHUS B LEMEHTHON KPEIY HAYNHAIOT
O6PAa30BBIBATBCSI MUKPOTPEIUHBL, U 3TOT
IIPOLIECC UMEET IPOI'PECCUPYIOITYIO TEHACHIINIO.
JONOMHUTENBHBIM (DAKTOPOM, BEAYIITUM K
MOABJICHUIO MEKKOJIOHHBIX AaByieHuil (MKI),
SIBJISIETCA IJIOXOE CLEIVIEHUE HA I'PAHUIIAX KOJIOHHA —
LIEMEHT 1 LIEMEHT — CTECHKA CKBA>KUHBL.
IIpemaraeTcs METOL IPEAYIIPEXKICHUA

caenyronee:

* KPEIUICHUE CKBAKUHBI TyTEM HPSIMONI
LUPKYIALNUH C JOXOAOM TAMIIOHAXKHOI'O
pacTBOpA BhIIIE 6GAMMAKA KOJIOHHBI U3 PACYETA
Pnn.< PCT. CTOJIG JK-TH KOJIBLL. TPOCTP. (pP*pa =70 2’5 F/CMa)
(puc. 7);

*  YVIUIOTHEHUE TAMIIOHA’KHOI'O PACTBOPA C
IIPUMEHEHUEM YCTHEBOI'O T€HEPATOPA CUJIOBBIX
BOJIH (YI'CB-3), KOTOPBII MOHTHUPYETCA HA
LEMEHTUPOBOYHOM I'OJIOBKE U 3AIyCKACTCA B
pa6oTy Ha 15—-20 MUHYT NOCJIE JOCTUXEHUA
IPOAABOYHON IPOOKOU HOJOKEHUS «CTOIT»
(puc. 8). Yiipyrue BOJIHBL, CO3[JaHHbIE
I'€HEPATOPOM, I10 BOJIHOBOAY (BOJIHOBOZAOM B
JIAHHOM CJIy4a€ SABJISETCA 0OCaAHasA KOJIOHHA
U HAXOAAIIMHCA B HEU IPOJABOYHBIN
PacTBOP) PACIIPOCTPAHAIOTCA HA KOJIOHHY,
NEPENAIOTCA TAMIIOHA)KHOMY PACTBOPY
(1o TUITY BUOGPATOPA, IPUMEHSIEMOTO B
CTPOUTENBCTBE /IJ1s1 YIJIOTHEHU S OCTOHA),

IIPU 3TOM IIPOUCXOAUT yCAAKA U YIIJIOTHEHUE
TAMIIOHA’KHOI'O pacTBOpA. laHHAA Ollepanus
MNPUBOJIUT K OOJIEE KAUECTBEHHOMY 3aIIOJTHEHHIO
KOJIbLIEBOTI'O IIPOCTPAHCTBA U CLICIIJICHUIO HA
I'PAaHUIAX KOJIOHHA — TAMIIOHAKHBIN PACTBOP U
TAMITIOHAKHBIN PACTBOP — CTEHKA CKBAXKWUHBI,

* Cpa3y II0CJI€ OKOHYAHUA IIEPHUOAA OKNUAAHUSA
3arBepaeBaHud nemeHTa (O3L) 1 000opyJOBaHUS
YCTbsI CKBAXKWHBI IIPOU3BOJUTCA 3ATIOTHEHNUE
KOJBLIEBOI'O IPOCTPAHCTBA, CBOOOJHOIO OT
TAMIIOHA’KHOI'O PACTBOPA BA3KOILIACTUYHBIM
AT€HTOM H4 OCHOBE yI71IeBOA0POA0B (BCH)
METOAOM 3AMEIECHUSA (p6y opps <Pppa BCH). &ror
IIPOLLECC IPOBOAUTCA A0 JOCTHKEHUSA ITIOJTHOI'O
3amelnieHus 6ygepHoro pacrsopa Ha BCH
(puc. 9).

[NosBeHNE PACTPECKUBAHUSA B TAMIIOHAXXHOMN
KPEIH, 4 TAKXKE BO3MOXKHBIE IIPOITYCKU B PE3bOOBBIX
COEUHEHUAX KOJIOHHBI B JAHHOM CJIy4dae OyayT
3ATIOJIHATHCS 6APUTOM U XPU30THUIIOBBIM BOJIOKHOM,
ABJIAIOMMMUCA COCTAaBHOU 4acThio BCHa (puc. 10).

KonTponsb 3a pazmemennem BCH Ha/1 HIEMEHTHBIM
kamueM npoussoaunTcsa TK TAK (puc. 11), ero 3anuch
SIBJISIETCSI TAKKE (POHOBOM C LIEJIBIO /1AJIbHEHIIIETO
KOHTPOJIA 3a COCTOAHHUEM I'€OCPEL B CKBAXKUHE
U 32KOJIOHHBIX [IPOCTPAHCTBAX. B CKBaXKUHE C
Hannuuem MK/ nposoautcsa komiuieke TMPC ¢
npumMmeHeHnueM TK TAK 1 MAarHUTOMMITYJILCHOTO
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pabouni areHT
nosiBneHust MK/, JIaHHBI METOJ BKJIIOUAeT B cebst  Working agent

Kopnyc reHepaTopa;
Generator housing;

macno

lube oil 2. TugpomonoT (MHeBMOMONOT);

Hydraulichammer (pneumatic
hammer);

3-4. JlnHum nopaun — cbpoc macna,
BO3JyXa CO CTaHLMM yrpaBneHus;

Feedlines - oil, air discharge from
control station;

5. YcTbe cKkBaXUHbI;
Well head;

6. Mopaua pabouero areHTa
ot LA -320; LUH-10;

Feeding of working agent from
cementing unit CA-320; centrifugal
pump CN-10;

7.  KoHTelHep-oTpaxarenb;
Diverting container;

8. 3oHanepdopaunu;
Perforation zone;

9. BonHosopg (HKT).
Wave duct (tubing).

Pucynox 6 — Cxemamonmasica
zenepamopa ynpyzux 60.n
YICB-3

Figure 6 — Mounting diagram
Jorthe generator of elastic
waves UGSV-3

¢ asacontributing factor, good passage of geo-
physical well logging tools for field management
purposes;

» lack of high pressure in the well and undesirable
side effects;

¢ possibility to expand the external boundary
by increasing the reservoir permeability and to
improve the filterability of oil;

» asaresult of the vibration effect all interlayers in
the perforation interval are engaged.

PREVENTION AND ELIMINATION
OF INTERCASING PRESSURE

Placement of cement behind the casing up to
the wellhead is most frequently used method of



LiemeHTMpoBoyHas ronoska/ Cementing head
3akauka uemeHTHoro pactBopa/Cementslurry injection
KonoHHas ronoska/ Casing head

BypoBow pactBop/Slurry

LleMeHTHbIV pacTBOP A0 BO3AENCTBIA
Cement slurry before impact

Pucynox 7 — Cocmosnue 3aK0i10HHO0Z0
npocmpancmea 00 6030eticmeus

Figure 7 — Condition of the borebole annulus
before the action

Jepexrockona (MU/I-HM), HO3BOIAIOUIUI

OIPENETUTH TEXHUYECKOE COCTOAHUE KOJIOHH

u Hartu ucTouHuK MK/, I'To pesynbraram I'MPC

HPUHUMAETCS PENICHUE O METO/IC TUKBUIAITUN

MK/. Ha cerogHAMHNN JEHb CYLIECTBYIOT TPU

3P PEKTUBHBIX METOAA TUKBUAATUHU MK/

*  METO/I 3AMEIICHUS C IPUMEHECHHUEM BOJTHOBOU
TexHoJsioruu YI'CB -1 u BCH, He numeromiero
B CBOEM COCTABE KOPPO3UOHHO-AKTUBHBIX
KOMIIOHEHTOB, IIPH YCJIOBUHU IOCTATOYHO
CBOOOJITHOT'O OT LIEMEHTHOT'O KAMHS UHTEPBAJIA
B KOJIBIIEBOM IIPOCTPAHCTBE;

*  METO/] 3aKAYKH «B JIOH» B MEXKKOJIOHHOE
IPOCTPAHCTBO, IPH YCJIOBUH XOPOUICH
IPUEMUCTOCTH, C IABJICHUSIMU, HE
T PEBBIIAIONUMU NIPEAECTBHO JOMYCTUMBIE 2

BypoBow
pacTBop
Slurry

Pucynox 9 — 3ameuenue
6y¢)e}3puozo pacmeopa na BCH

Figure 9 - Replacement of buffer
with VSN

mpewun

Mopaya macna
Lube oil feed

Pucynox 10 - Koromamauus

mapomonoT (MHeBMOMONOT)
Hydraulic hammer (pneumatic hammer)

~ YreB-3
Wellhead generator of force waves UGSV-3

Mopaya pabouero areHTa
- gl Working agent feed

TECHNOLOGIES

LieMeHT1POBOYHasA roNoBKa
Cementing head

KonoHHas ronoeka

Casing head

BypoBoW pacTBop
Slurry

LileMeHTHbIN pacTBOp Nocne Bo3aencrems YICB-3
Cement slurry afterimpact of UGSV-3

Pucynox 8 — Boainogoe 6o3oeticmeue na
mamnoHaMCHbuLIL pacmeop

Figure 8 — Wave action on cement slurry

cementing intermediate casings and production

strings. But this method does not ensure complete

protection against intercasing pressure. During the
operation of the well under temperature fluctuations
and pressure in the cementing, microfissures are
formed and this process can progress. An additional
factor causing intercasing pressure (ICP) is lack of
bond at the boundaries between the casing and the
cement and between the cement and the wellbore
wall.

We propose the following method to prevent ICP
which includes:

* cementing by means of direct circulation with the
cement slurry yield above the casing shoe based on
Pform.< Pstat, fluid column ann. space (pslurry = up to 25 g/Cma)
(Figure 7);

* puddling of the cement slurry using the

wellhead generator of force waves (UGSV-3)

which is mounted on the cementing head and is

- putinto operation for 15 to 20 minutes after the

-2~ top cementing plug reaches the position ‘stop’

(Figure 8). The elastic waves created by the

generator via the wave duct — which in this case

is the intermediate casing and the displacement
mud inside it — spread into the casing and are

transferred to the cement slurry (similar to a

vibrator used in construction for compaction

of concrete); at the same time shrinkage

and puddling of cement slurry occurs. This

operation ensures better filling of the annular

space and bonding at the boundaries between
the casing and the cement slurry and between
the cement slurry and the wellbore wall;

* immediately after waiting on cement (WOC)

and wellhead equipment, the annular space

free from the cement slurry is filled with a

Figure 10 - Clogging of cracks hydrocarbon-based viscoplastic agent (VSN)

using a substitution method (p, .. < Pysxcomion): P
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Pucynox 11 - Konmpoas 3a 00x000m BCH npu nomouu TKITAK
Figure 11 — Control over VSN yield using TCGL

= X1 — 1aBJ€HHUE 10 Hada1a paboT 1o IuKBuganun MK/
X2 — MCKYCCTBEHHOE pabouee AaBIEHHUE B IIPOIIECCE
3aKa4YEK
W A — 3anucs KB/] (ecTeCTBEHHBIN POCT AABJICHUS)
‘ A (15 vac) ) B — 3ammch KBJI (CTyTIEHYATOE CTPABIUBAHHUE)

A(15h) A(17h) TepBOHAYAILHOE [JABJICHUE B CKBAKUHE COCTABUIIO
> [asneHue, Mna 22 MIIa
, .

™ Pressure, MPa

X1 — pressure before starting the operations to eliminate ICP
X2 — artificial working pressure during injection

A — Logging of pressure build-up (natural pressure buildup)

X B — Logging of pressure build-up (stepped bleeding)

1390 BESD PS8 1R 100 FTHS S0 000 FH0 1RA MAE St 1EUS J0AE 0N SO0 0 NS Initial pressure in the well was 2.2 MPa.

Pucynox 12 - I'pagpux udmenenun 0asirenusn é npouyecce 3aKauki CReycCoCmasa 00 601H0801 oopabomxu YICB
Figure 12 — Pressure curve during the injection of special solution before wave processing UGSV

This process is continued until VSN completely
A(15uac) A (17 yac) replaces the buffer (Figure 9).
A(15h) AQ17h) R ina Cracks in the cement slurry and possible gaps in the
' threaded connections in this case will be filled with
barite and chrysotile fibre that are part of VSN
(Figure 10).

Control over the placement of VSN on the cement
stone is performed via TCGL (Figure 11) with
background logging to ensure subsequent control over
the condition of the geological environment in the

-
Pressure, MPa

1558 Bhd i@ 1880 00 TR0 W0 380 3300 1hel W AE g 18 Jeat Jud Sed &0 20

Pucynox 13 - I'padpux usmenenun oaéleHus nocie
npumenenusn 60aH0601 oopadomxu YI'CB 6 npoyecce

3axauKu cneycocmaea well and the bore-hole annulus. Wireline logging and
Figure 13 ~Pressure curve after wave processing UGSV operations using TCGL and a magnetic pulse detector
during the injection of special solution (MID-NM) are carried out in the well with ICP which
JULSL KQK/IOM KOJIOHHBI, OTBEPIKAIOIIETO allows determining the techincal condition of the
BA3KOIIJIACTUYHOI'O AT€HTA, HE UMEIOIIETO casing and finding the source of ICP. Based on the
B CBOEM COCTABE KOPPO3UOHHO-AKTUBHBIX results of the wireline logging and operations
KOMITOHEHTOB; in the well a method of ICP elimination decided on.
*  METO/] 3dKAYKH «B JI06» B MEXKKOJIOHHOE At present there are three efficient methods to
IIPOCTPAHCTBO, IPU YCJIOBUH CBEPXHU3KON eliminate ICP:
npuemucToctu (MKIT < 0,1 M3/(uac’MITa), * substitution method using the wave technology
T.€. MeHee 2,4 M? B cyTku npu 10 MITa niun UGSV-1 and VSN which does not contain highly
meHee 0,24 M° B cyTku 11pu 100 aTm) € corrosive components provided that the interval
JIABJICHUSIMU, HE MIPEBBIIIAIONIUMHU IIPEJICTBHO in the annular space is sufficiently free from
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CEPEBNC N
JOITYCTHUMBIE JJIs KAXKJJOU KOJIOHHBI HE

OTBEPXKJAIOIETO BA3KOIIACTUYHOI'O AT'€HTA.
IIpu 3TOM METOAE IPOUIBOAUTCA IIOCTOAHHASA
HOAJEPKKA IIPOTUBOAABIIEHUSA B MEKKOJIOHHOM
npocTtpaHcTse (MKIT) 060pynoBaHUEM,
KOTOPOE OYAET CBA34AHO C KOJIOHHOM I'OJIOBKOH
U YIIPABJIATLCA JUCTAHLIHMOHHO. IIpenaraemas
TEXHOJIOI'UsI UCKYCCTBEHHO CO34a€eT
PENpECCUIo, NOAAEPKUBAECT IIOCTOSTHHOE
JasisieHre B MKIT, KOTOpO€ KOMIIEHCUPYET
HEJOCTATOK I'MAPOCTATUKHU CPELDL B
MEKKOJIOHHOM IIPOCTPAHCTBE. OJHOBPEMEHHO
IIPOUCXOIUT JOCTABKA I'€PMETUZUPYIOLIETO
BA3KOILJIACTUYHOTIO AT€HTA K Ie(PEKTaM
MEKKOJIOHHOM 1 3aKOJIOHHOU KPEIU U K
HETEPMETUYHBIM y4aCTKAM OOCAHBIX U
KCIUTYyATALMOHHBIX KOJIOHH, IIOCTOSIHHO
3aKYyIIOPHBAs U U30JIMPYs BHOBb U BHOBb
06Pa3yIOIHECT MUKPO3a30PbI B PE3bOOBBIX
COEIMHEHMAX KOJIOHH, [IOBEPXHOCTH KOTOPBIX
HAXOAATCA B IOCTOAHHBIX MUKPOIOABUKKAX,
BO3HHUKAIOMUX U3-34 TEPMOOAPUIECKOTO U
BHUOPAIIMOHHOT'O BO3/ICUCTBUSL.

OO0 JIKD «Hegpa-C» 061aa€T IITATOM
KBAJIU(PUITMPOBAHHBIX CIIEITUAINCTOB, UMEIOIINX
3HAYUTEJIbHBIHN ONBIT PA6OTHI C HOBEUIIIUM
BBICOKOTEXHOJIOTUYHBIM OOOPYAOBAHUEM U
METOAUKAMU B PA3IUYHBIX TOPHO-TEOJIOI'NYECKUX
YCJIOBUAX B TOM YMCJIE, HA MECTOPOXKIACHUAX
C BBICOKHMM COIEPKAHHUEM CEPOBOAOPOAA U
MeCTOpOXAeHNH UM. IO, Kopuaruna, pacronoxeH-
HOT'O B eab(MOBON yacTh KaCIMMMUCKOro MOpsl.

TakuM 06pa30M, BBIIENIPUBELECHHBIE PEIIEHUA
3a/1a4 OIIpEJE/ICHUs MEXKILIACTOBBIX IIEPETOKOB,
OIpeAeIEHNA UCTOYHUKOB MK/, 1 UX TUKBU A4,
Ha CErOAHALIHUN MOMEHT ABJIAIOTCH OAHUMU
u3 Haubosnee 3P@PEKTUBHBIX U IIPAKTUYECKH HE
HMMEIOIIMX dHAJIOI'OB B HE(PTEra30BOM OTPACIIU. @

HAIITA CITPABKA / OUR REFERENCE

cement stone;

* bullhead injection into the inter-string space subject
to good intake rate of the hardening agent which does
not contain corrosive components and with pressure
not exceeding the maximum allowable values for
each string;

¢ bullhead injection into the inter-string space
subject to ultra-low intake rate (inter-string space
<0.1 m3/(h*MPa), i.e. not less than 2.4 m? per day
at 10 MPa or less than 0.24 m? per day at 100 atm.)
of not-hardening viscoplastic agent and with
pressure not exceeding the maximum allowable
values for each string. This method entails ensuring
constant backpressure in the inter-string space
using equipment which will be head-connected to
the casing and controlled remotely. The suggested
technology creates artificial overbalance, keeps
constant pressure in the inter-string space which
compensates for lack of hydrostatics in the inter-
string space environment. At the same time sealing
viscoplastic agent is delivered to the flawed places
in the inter-string space and borehole annulus and
to non-tight sections of intermediate casings and
production string constantly plugging and isolating
the newly appearing microgaps in the threaded
connections of the casings whose surfaces are in
perpetual micromotion caused by thermobaric and
vibration action.

The personnel of the company Nedra-S are highly-
skilled specialists with extensive experience in cutting-
edge high-tech equipment and techniques working
under different geological conditions including fields
with high contents of hydrogen sulfide and the field
named after Y. Korchagin located in the Caspian shelf.

The above solutions to the tasks of detecting cross
flows between beds, identifying sources of ICP and their
elimination at present are most effective and practically
have no counterparts in the oil and gas industry. @

[TponsBoaCTBEHHO-KOMMepuecKas pupma «Heapa-C» codgana B 2000 rogy npeacTaBUTENIEM
JUHACTHUU OyPOBUKOB «['YHIIOPHUH-HOBHKOB» (JIETOMCUYUCIEHUE BeIeTCs ¢ 1905 roaa) s
IIPEAOCTABIECHUS CEPBUCHBIX YCIYT HEPTETra30400bIBAIOIIEN OTPACIIH.

OCHOBHO¥ JIEATEIBHOCTBIO IIPEATIPUATHS SIBISCTCS IPOBEACHNE PA6OT IO TUATHOCTHUKE
TEXHUYECKOI'O COCTOSTHUS CKBAKMH, OIIPE/IC/ICHHE HATTHUYH S 3AKOJIOHHBIX 1 MEKKOJIOHHBIX
IIEPETOKOB, YBEJIMUYCHHUE JICONTA SKCIUIYATAITMOHHBIX CKBAKUH U JIMKBU/IAITHS MESKKOJIOHHBIX

JIABJIEHUH, YTO U ABJIAETCS YIIPABJIECHHUEM PUCKAMHU B HE(PTETA30BOM CEKTOPE.

Production and trading company Nedra-S was founded in 2000 by the member of the drilling
family Gundyurin-Novikov (history records have been kept since 1905) to prove gas and
oilfield services.

The activities of the company focus on performing diagnostics of the technical condition
of wells, detecting being-the-casing and inter-casing cross flows, increasing flow rates of
production strings and elimination of intercasing pressure, i.e. risk management in the oil
and gas sector.

Ne 2 (048) Mait / May 2014 83

7
==
@)
Q
—
@)
Z
s
©)
Sa)
=




