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ABSTRACT

Background: The appearance of intercasing pressure in many cases is associated
with inadequate quality of primary cementing. Despite the fact that many studies are aimed
at preventing problems of primary cementing, at improving the quality of well completion, it should
be noted that the problem of intercasing pressure at existing gas and gas condensate wells
is increasing.

Aim: The purpose of this work is to study and eliminate wells with intercasing pressure
at the Amangeldy gas condensate field.

Materials and methods: This paper presents the procedure for preparing the well and carrying
out the elimination of intercasing pressure, as well as the chemical components of cementing slurry.

Results: The conducted studies and measures on wells No.121; No.105; No.103 and No.101
showed a positive result and the effectiveness of the composition of cementing slurry.

Conclusion: The presented technology for the elimination of intercasing pressure
and the composition of the cementing slurry can be widely used in many fields of Kazakhstan.

Key words: cementing, cementing slurry, bottomhole zone, cement stone, intercasing
pressure.
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OpVI rmHanbHoO€ uccriegosaHue

MOHUTOPUHT N NUKBUAALUA MEXKOJNOHHbIX AaBleHU

A.A. Kabaywen’, A.E. BanmaxaHoB?, ®.A. ArsamonB?, 0.A. lapubaeB’,

A.X. BemxaHoBa'

"Tapasckull peauoHanbHbIl yHugsepcumem um. M.X. [ynamu, 2. Tapas, KasaxcmaH
2Yhumckuli 2ocydapcmeeHHbIl HeghmsHOU mexHuUYeckul yHueepcumem, 2. Y¢ha, Poccus

AHHOTALINA

O6GocHoBaHue. [losiBNeHMEe MEXKOMOHHbIX [OABMEHUA BO MHOMMX CIy4vasix CBA3aHo
C HEeCOOTBETCTBYHLMM KayeCTBOM MEPBUYHOMO LieMEHTUpoBaHUSA. HecmoTpsi Ha TO, YTO MHOrO
uccnefoBaHUi  HampaefeHbl Ha  nNpegoTBpalleHne npobrnem  MNepBUYHOrO  LieMEeHTUPOBaHUS
1 MOBBbILLEHNE KayecTBa 3akaHYMBaHMUS CKBaXWH, Npobrnema MosiBNEHNs1 MEeXKOMNOHHbIX AaBeHni
n 6opbba C HMMU Ha OEWCTBYIOLUMX ra3oBbiX W FA30KOHAEHCATHbIX CKBaXWHAX He CTaHOBUTCS
MeHee aKTyarnbHOWN.

Uenb. Uenbio paHHoi paboTbl sIBASIETCS  UCCregoBaHWe UM NUKBUAAUUS  CKBAXKUH
C MEXKOMOHHbIM JABIEHNEM Ha ra3oKkOHOAEHCAaTHOM MEeCTOPOXAEHUN AMaHrenbapl.

MaTepuanbl n metoabl. B aaHHon paboTe npeacTaBneHbl NpoLeaypbl NOATOTOBKU CKBaXWHBbI,
NPoOBEAEHNST WUCCMNeOOoBaHUA U JNUKBMAAUMU MEXKOINOHHbIX [AaBNEHU, a Takke XMMUYeckue
KOMTMOHEHTbI TAMMOHMPYIOLLMX PACTBOPOB.

Pesynbratbl. [lpoBefeHHble MCCNeqoBaHUS U MeponpuaTus no ckeaxkuHam Ne121, 105,
103 1 101 nokasanu NOMNOXMTENbHbLIA pe3ynstaTt U 3PPEKTUBHOCTL PeLenTyp TamMMOHUPYHOLLNX
pacTBOPOB.

3akntoyeHue. [pefctaBrneHHas TEXHONOrMSA  NUKBMAAUMM  MEXKOMOHHOTO  AaBreHus
1 peLenTypa TaMMNOHUPYHOLLMX PaCTBOPa MOXET LUMPOKO NMPUMEHSTLCS Ha MHOTUX MECTOPOXAEHUSIX
KasaxcraHa.

Knroueesie crioea: uemMeHmMuposaHUe, MmaMroHaXHbIU pacmeop, npusaboliHas 30Ha,
MmaMnoHa)HbIl KaMeHb, MEeXKOITOHHOe dasreHue.
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TynHycka 3epTTey

BaraHapanblK KbiCbIMAbI 6aKbisay aHe ok

A.A. Kabaywen', ©.E. BanmakaHoB?, ®.A. ArsamoB?, 0.A. [Jopi6aeB’,
A.X. BetxaHoBa'
KMI™ UHxuHupuHe, AcmaHa Kanacsl, KazakcmaH

AHHOTALMUA

Herizpey. baraHapanblk KbICbIMHbIH, nanga OGonybl KenTereH »xargannapaa OGacrtankbl
LeMeHTTey canacblHblH ColKkec KenmeyiMeH OarnnaHbicTbl. KenTereH 3eptteynep 6actankbl
LueMeHTTey npobrnemanapbiH 6onabipMayFa XaHe YHFbIManapAblH asikTany canacbhiH >XakcapTyFa
OarbiTTanFaH Oonca f[a, KasipaiH ©3iH4e JXKYMbIC iCTen TypfaH ras XaHe ra3 KoHOeHcaTTbl
YHFbIManapgarbl 6araHapanblk KbICbIM NpobnemMach! apThin Kene aTkaHblH aTan eTKeH »KeH.

Makcatbl. byn )XyMbICTbIH MakcaTbl AMaHreni ra3 KoHgeHcaTbl KeH OpHbIHAarbl 6araHapanbik
KbICbIMAbI YHFbIManapabl 3epTTeY >aHe >0t 0onbin Tabbinaab.

MaTtepuangap MeH apgictep. byn yMbicTa yHfblMaHbl faiibiHOay xaHe 6araHapanbik
KbICbIMAbl XOK npoueaypachkl, COHAan-aK TaMMoOHaX epiTiHAINEPiHiH XMMUSNbIK KOMMOHEHTTEpI
KOpCETINreH.

Hatuxenepi. Ne121, 105, 103 >xoHe 101 yHfbiManap OoWblHLIA XKypridinreH 3epTTeynep
MeH ic-llapanap TaMMoHaxAblK epiTiHAinep peuenTypanapbliHbiH OH HOTWXECi MeH TWiMAINIriH
KepceTTi.

KopbITbIHALI. BaraHapanblk KbICbIMAbI »KorablH YCbIHbINFaH TEXHOMNOIUSACHI
XKoHe TaMMnoHaXablK epiTiHAIHIH peuenTypackl KazakcTaHHbIH KenTereH KeH opblHAapblHAA KEHIHEH
KONAaHbINybl MYMKIH.

Hezizzi ce3dep: yemeHmmey, mamrnoHaxoblK epimiHdici, KeHxxap aliMasbl, maMroHaX machl,
b6araHaparibiK KbICbIM.
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Introduction

The quality improvement of well cementing
and casing leak tightness with the development
of new technologies and with the increase of well
depth gets more urgent.

Intercasing pressure (hereinafter referred
to as ICP) take place at most of the fields, which
is especially typical for gas and gas-condensate
fields. Both technogenic factors (quality of well
construction, materials and equipment used) and
natural factors, independent of human activity,
influence the occurrence of ICP [1].

The authors of the work [2] assume that the
main causes of the appearance of intercasing
pressures are:

- leaky casing threaded joints;

- leakiness of wellhead gaskets of casing
strings;

- gas migration during
on cements (here in after WOC).

During the WOC, a contraction occurs,
which can lead to serious violations of the integrity
of the cementing slurry. This phenomenon appears
mainly in the WOC in the conditions of fluid-
resistant layers, which contain dense and low-
permeable rocks. The results of this phenomenon
may be shrinkage deformations [3].

It is necessary to pay special attention
to the ways of formation fluid migration
to the surface regardless of the cause of ICP,
the main of which are:

- cement ring channels formed during
cement stone formation due to low sedimentation
stability of cementing slurry;

- micro-gaps in the contact between
the cement and the casing, due to insufficient
adhesive capacity of the cement, as well as those
formed during operations inside the cemented
casing, such as drilling out the cement plug
and further deepening of the well. The formation
of micro gaps is also promoted by casing pressure
tests to check for leaks, determination of well
injectivity, and stimulation activities;

- casing leakage in the body or threaded
joints;

- leakage of casing head in places where
sealing elements are installed and fluid flow
from annular space to intercasing annulus
(hereinafter referred to as ICA) or from one ICA
to another;

- impact of temperature factor during
startup and shutdown of wells.

There is also a necessity to be taken
into account that casing is pressurized with liquid,
and in this case, the casing and intercasing
annulus are hermetically sealed.

According to theory, there should be no ICP
in such situation, but since gas permeability
is much higher than liquid permeability, so gas
penetrates where liquid does not filter.

Furthermore, there are a number of important
but poorly understood factors which undoubtedly

the waits
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affect the occurrence and magnitude of ICDs,
which include: electric fields that change over time
due to changes in:

- metal intensity of the deposit, changes
in the subsurface and in the environment;

- physical and chemical processes taking
place in ICA;

- osmotic phenomena in the cement stone.

The reasons mentioned above confirm
that cementing quality of wells will directly
influence the occurrence of ICP. As the problem
of improving the quality of well cementing
was discussed in papers [4-7], and at present
there are many wells in Kazakhstan, which
have problems with cementing in gas and gas-
condensate wells, the purpose of this work
is to study and eliminate wells with ICP.

The problem of intercasing pressures occurs
in many wells of our republic. For example,
at the North Buzachi oil field, which is located
in Mangistau region, out of 97 wells drilled since
the discovery and up to 2000 years, 72 wells were
abandoned due to poor quality of well cementing.
At 15 wells drilled from 2003 to 2004 there
were problems with the formation of griffins
and the presence of intercasing pressures [1].

At the Amangeldy field, operation of wells
with intercasing pressure is carried out in ac-
cordance with the "Program of well management
with intercasing pressure at the Amangeldy field",
developed by NIPIneftegaz JSC in 2008.

In order to minimize risks when operating
wells with ICP and to ensure the safety of personnel
servicing the wells, as well as the negative
impact on the environment, AmangeldyGas LLP
conducted monitoring of wells with ICP, provided
for by the Program [8, 9].

Under the calculation of maximum permis-
sible pressures (MPP), conducted in accordance
with  the  "Methodology for  determining
the categories of emergency wells with intercasing
pressure at the Amangeldy field" and the category
of danger of wells with ICD was determined.

The maximum average pressure recorded
between the production and intermediate casing
for the period from 2003 to 2012 was 6.8 MPa
(well 117), and between the intermediate casing
and surface casing — 2.7 MPa (well 103).
The maximum MAP percentage was 31%
(well 117) in 2006. At all other wells the percenta-
ge of MAP was much lower, so practically
all wells were classified as category 4 ICP,
since the recorded MCPs were less than 25%
of the MAP.

In 3 wells (106, 111, 16-G), ICPs were
practically absent during the analyzed period. In 7
wells (105, 111, 117, 120, 121, 2-G, 6-G) pressure
was observed mainly only between the production
and intermediate strings. Pressures in both spaces
during the whole period of analysis were registered
in 7 wells (101, 103, 108, 112, 113, 114, 122).

....................................................... DOI: 10.54859/Kj0gi108651 wrvsrrevssrrrssersssesunsssesssisssissssssssssssssnsssinssssnes
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Therefore, as of 01.05.2012 all wells
of the field belonged to the 4th category of danger
ICP. Therefore, with the purpose of control over
well operation, creation of safe working conditions
for personnel and environmental protection
when working at wells with ICP, and considering
that 21 wells of the 4th category were identified
in the field the following recommendations
were developed [10]:

- it is recommended to carry out weekly
monitoring of pressures in intercasing annulus;

- wells that do not have ICPs should
be monitored on a weekly basis;

- in case of new wells with high pressure
in the interwell space or growth of interwell
pressures of more than 25% of MPP, to transfer
to another category, assess the technical condition
of the well, carry out work to reduce or eliminate
high pressure in the interwell space and continue
observation with weekly monitoring.

In 2016, Yu. A. Daribayev and employees
of "Clinal" LLP conducted monitoring of wells
in the field, or rather work on the research
and diagnosis of the causes of intercasing pressure
in several wells of Amangeldy field.

On well No.121 of Amangeldy field were
conducted work on research and diagnosis
of the causes of the occurrence of intercasing
pressure.

The work is carried out by the autonomous
laboratory IDL-1[8,11].

1 stage of research — complete study
of geological and tectonic characteristics
of the well, data of materials during well drilling,
logging, conclusion of GIS, LLS, CBL, materials
of work performed on the well, gas compositions
coming out of the intercasing annulus (hereinafter
—ICA).

The second stage of the research
is determining the causes of ICP by wellhead
injection of the technological solution.

The injectivity of the wellbore was usually
determined in two ways:

- by the volume of injected solution
providing constant pressure in the ICP;

- by initial pressure recovery.

The first method is to pump such volumes
of process fluid that ensure constant pressure
in the wellbore packer. In this case, its inflow
rate, i.e. injectivity, will be equal to the rate
of fluid outflow from the ICP through micro channels
to the source of interwell pressure. This method
allows pumping at maximum pressure and
fluid supply to the ICP. The disadvantage
of this method is difficulty to keep constant
pressure in ICP because of spontaneous change
of injectivity, on which the value of pressure
at the wellhead depends.

The second method can be implemented
at any pressures in ICP (below the maximum allo-

wable values). It is relatively simple in realization
and allows to determine injectivity of the well
more accurately. For this purpose, it is necessary
to start dosing pump and pump solution up
to pressure in MCP equal to the preset one (Pmax).
Then the pumping is stopped (#,) and the pressure
drop to a certain value or stabilization (Pmin)
is recorded. After that the dosing pump is started
and the solution (liquid) is pumped until the initial
pressure Pmax is restored. At the same time fix
the volume (Q), pumped liquid and time (¢,
from the pump stop till the moment of pressure
restoration (z,-¢,). If we assume, that the volume
of pumped liquid was spent for replacement
of hollow space in ICP, the injectivity is defined
as quotient of division of pumped liquid volume
by total time of pressure drop and recovery. Me-
anwhile, the average injection pressure is defined
as half the sum of maximum and minimum
pressures, which were obtained during the work

(Fig. 1).

Figure 1. Example of determination of injectivity
and average pumping pressure
t, — time from stopping of pump operation; t, — time
of pressure restoring; Q — volume of pumped liquid
at pressure recovery

Determination of injectivity (1):

__ 0
Qing t,—t )

Average value of intake pressure (2):

p P min + P max
avg = > @)

The intake capacity of the ICP was
determined by the volume of the injected solution
until the pressure was restored.

We presented calculations of the depth
of penetration (immersion) of the solution injected
into the ICP of the well, and the growth of back
pressure at the source of ICP, taking into account
the injection volume and shrinkage of the cement
stone.

1. Cementring area:

Scs =0,8 - (d?;,, — d3)=0 ,8x

X (dyin + dzim) - (diin—d2) (3)

where d,and d, are the inner and outer
diameters of the technical and production casing,
incm:
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d,=d,-28

lin

(4)

where d, — outer diameter of the intermediate
casing, in cm; f —wall thickness of the intermediate
casing, in cm.

2. Total area of vertical microchannels
formed as a result of cement stone shrinkage (5):

ASy = Scs -1 (5)
where 5 — maximum shrinkage (7 = 0,3%,).

3. Depth of solution immersion (Lx) taking
into account injection volume (QOp) (6):

Qp = A4Sy - Lx (6)
from here:
_Qp  Qp
Lx = — =
ASy  Scs-m )

4. Calculation of the back pressure value
at the source (8):

P=Lx-Ay =

=—. — .1073
Sesn rp —vy)

(8)

where y and y, — density of solution and
filtrate from IdP, in g/cm?®.

Calculation for the conditions of well
No.121

d, =324-20.95=30.5 cm;
d,=24.4 cm;
7 =0.3%;
Op = 11=1000 cm?;
7,= 1.00 g/cm3;
y, =0.001 g/cm?;
cs = 0.8*54.9*6.1 = 268 cm?;
ASy =268*3-10% =~ 0,80 cm?;
Lx=1000/0.8=1250cm = 12.5m;
AP =1250%1 = 1250 g/cm? or 1.25 atm.

Calculation of the maximum allowable
pressure of the solution injection in the ICP.

Table 1. Data on well No.121 of Amangeldy field

Casing Outerdi ter, mm | D lepth, m
Conductorpipe 426 30
Surfacecasing 324 450.15
Intermediatecasing 2445 1300
Operational 168,3 01707

Liner 114 1707-2273

We take the following values of MPP
for calculations, taking into account 50% safety
margin. Taking into account production casing

wear on work and tear, the maximum allowable
pressure is equal to:

b Pcollapse * K
- 2 ©)

p_ Pin.lim.y.s * K
B 2 (10)

where K — coefficient of casing string wear
is taken into account depending on well
operation life (value — 0.8 is assumed), assuming
that corrosion rate is 0.1 mm/year and well
operation life is insignificant; 2 — coefficient of 50%
safety factor.

Table 2. Parameters of triangular threaded casing
strings, strength grade D

Casing Pressure, MPa
Diameter,| Descent t‘r’r\:z:(l- I:;:e Inlti(:li:al
mm depth, m .
ness | pres- | vyield
Structure sure |strength
Conductor pipe| 426 30 9.5 3.5 15
Surface casing 324 450.15 9.5 10.9 26.9
Intermediate | 54 5 1300 10 | 209 | 37.9
casing
F’ro_duction 168.3 0-1707 | 10.59 55 58.1
casing 114 1707-2273 | 7.39 i

For the 24 mm diameter surface casing,
the vyield strength Pys = 269 MPa.
For the 244.5 mm diameter intermediate casing,
the collapse pressure Pcp = 20.9 MPa.

The maximum allowable pressure
in intercasing annulus between surface casing
and intermediate casing with allowance for casing
strength and aging will be equal to:

P =26.9%0.8/2 =10.8 MPa (5)

The maximum allowable pressure of pum-
ping of technological solution in ICP in the well
No.121 of Amangeldy deposit should not exceed
10.8 MPa.

To determine injectivity, at the first stages
of work, we proposed to use service water. Technical
water is collected in a container (100-liter barrel).
In order to eliminate the intercasing pressure
and to fill microcracks in the cement stone behind
the column we used a chemical component
of a complex composition (sodium liquid glass
Na,SiO, + gelling material blast furnace slag
and acid), which is widely used in recent years
for liquidation of ICD.

Preparation for work on the well

1. Acceptance of the well for work
with indication of pressures in tubing, annulus
and intercasing annulus.

2. |DL-1 was installed on the windward side
at a distance of 30-50 meters from the wellhead.

QO e DOI: 10.54859/Kj0gi108651 wrvsrrevssrrrssersssesunsssesssisssissssssssssssssnsssinssssnes
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3. Warning signs were erected at the site
of the work.

4. Measured wellhead pressures.

5. The IDL-1 laboratory through the high
pressure hose and the distribution coupling has
been connected to the branch of the wellhead
No.1.

6. The pressure gauges were installed
in the tubing and annular outlet of the wellhead.

7. Pressure sensors are connected
to control panel IDL-1 by electric cable.

8. The tank for collecting and disposing
of the solution, silicone hose, connects
to the distribution sleeve.

9. Starting the pump, filling the discharge
line with solution.

10. Pressurize discharge line to pressure
of pressure reducing valve.

Carrying out the work

1. Start the dosing pump and increase
the pressure in the ICP to 30 bar above the initial
pressure.

2. Stopping the dosing pump and observing
the change of pressures in all the spaces
of the well during the calculated time.

3. After the set time, start the dosing pump
and additionally increase the pressure in the ICP
by 10-50 atm. At the same time constant monito-
ring of pressures in tubing and annular space,
as well as possible leaks in different units
of injection line and wellhead equipment.

4. Pressure build-up up to 150 atm ac-
cording to work program.

5. After every stop of dosing pump
to determine the angle of pressure drop
and to calculate the value of intake of ICP.

6. At the end of pumping calculation
of pumped technological solution volume.

Results and discussions
Brief information about the well No.121.

Table 3. Well design and equipments
Equipment title
Conductor pipe
Surface casing
Intermediate casing
Production casing

Parameters
426mm x 30m(TOC to wellhead)
324 mm x 450.15 m (TOC to wellhead).
244.5 mm x 1300 m(TOC to wellhead)
168.3 mm x (0-1707 m) (TOC -324 m to

wellhead)

114 mm x (1707-2273 m)
Artificial Pit 2273 m
Column head Wellhead 2-35-324x245x168
Christmastree CPT6 — 65 x 35 Chl
Tubing suspension (J73 mm —2171.6 m
Hp 4m

After the work were obtained ACBL
conclusions: on the intermediate casings:
10.9% of the site has partial cement bonding

to the column, 56.8% - solid, 31.6% — bad,
0.7% no cement; on production casing: 11.8%
of the site has partial adhesion of cement
to the column, 38.7% — solid, 48.2% — bad,0.8%
— no cement; gas from the intercasing annulus
is not flammable.

Carried out work on the well for the study

and elimination of ICP

First day. Study of well case materials:
well drilling materials, conclusions of LLS
and ACBL, gas characteristics, well construction
materials, work done on the well. Manometer
readings were as follows PW = 10 atm, PW
= 5 atm. We bleeded the pressures between
the technical and production BOP-1, surface casing
and the intermediate casing BOP-2 to 0 atm.
When bleeding annular space hereinafter AS-1
at the outlet combustible gas, AS-2 (between
the surface casing and the intermediate
casing) at the outlet incombustible gas. Further
on AS-1/2 was pumped an inhibited solution
(process water + BrinePac inhibitor) for flushing
and filling of microcracks in the cement stone
behind the columns, as well as for improvement
of setting quality of chemical components. Capacity
AS-1 — 10 liters, AS-2 — 11 liters. We monitored
the pressure set.

Second day. Reading of pressure gauge
atthewell P =12 atm, mez =17 atm. We bleeded
pressure between the technical and production
casing of AS-1, surface casing and intermediate
casing of AS-2 to 0 atm. We pumped 4 liters
of chemical agent into AS-1. We closed AS-1
under pressure of 100 atm. For reacting
and setting of chemical components. We pumped
into AS-2 a chemical component (liquid glass +
bottom ash) in the amount of 6 liters. We closed
AS-2 under pressure of 95 atm for reaction
and setting of chemical components. We watched
the pressure setting.

Third  day. Lowered the  pressure
in the MCC-1/2 to 0 atm. After restoration
of pressure the readings of manometers
Picpl = 0 atm, P_, = 20 atm. Bleeded pressures
inAS-2 to 0 atm. We re-injected 6 liters of chemical
component into AS-2. We re-injected AS-2
under pressure of 95 atm. For reacting and setting
of chemical components.

—+— annular space injectivity

-8~ Injection pressure

essure and injectivity, atm

H
PFFE LTI PP DD
R e

Figure 2. Dependence of AS injectivity on solution
injection pressure in the well No.121

Other wells of Amangeldy field were investigated

in the same way
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The gas composition in the annulus
and intercasing annulus are identical.
This indicates that the gas in the intercasing
annulus is identical to the gas from the Permian
Serpukhov horizons. Due to the decrease
in injectivity and for further work on liquidation
of AS, injection of those solutions was stopped.

Conducted work on the well No.103

on the study and elimination of ICP

First day. Study of materials of the well
case: materials of well drilling, conclusions of LLS
and ACBL, characteristics of gases, materials
of well construction, work done on the well.
Manometer readings were as follows P = 37
atm, P, , = 25 atm. We bleeded pressure between
the technical and production casing of AS-1,
between the surface casing and the intermediate
casing of AS-2 to 0 atm. While bleeding AS-1
output was incombustible gas, AS-2 output
was incombustible gas.

We pumped an inhibited solution (process
water + BrinePac corrosion inhibitor) into
AS-1/2 to flush and fill microcracks in the cement
stone behind the columns, as well as to improve
the quality of setting of chemical components.
Pressure setting of AS-1, 7 liters, AS-2, 22 liters.

Second day. Pressure gauge readings
at the well P,-cpz = 40 atm, Rmkdz = 29 atm.
We bleeded pressure between the technical
and production casing of AS-1 and between
the surface casing and the intermediate casing
of AS-2 to 0 atm. Inhibited solution (process water
+ BrinePaccorrosion inhibitor) was pumped into
AS-1/2 for flushing and filling of microcracks
in cement behind the columns, as well as for
improvement of quality of setting of chemical
components. Pressure setting of AS-1, 17 liters,
AS-2, 20 liters.

Third day. Pressure gauges P = 40 atm,
wp =29 atm.
We pressurized AS-2 to 0 atm. Into AS-1

we pumped chemical component (liquid glass +
domestic slag) in amount of 20 liters. We closed
AS-1 under pressure of 95 atm. For reacting
and setting of chemical components. In AS-2 we
pumped a chemical component (liquid glass +
bottom ash) in an amount of 7 liters. We closed
AS-2 under pressure of 90 atm. For reactions
and setting of chemical components. During
6 days the observation was carried out
and the pressure readings of AS was P_, =
0, P, = 0, which testifies to the efficiency
of the measures applied.

Gas composition in annular and intercasing
annulus are identical. This indicates that the gas
in the intercasing annulus is identical to the gas
from the Permian Serpukhov horizons.

Due to a decrease in injectivity
and for further work on liquidation of ICP injection
of those solutions was stopped.

92

. —e— injectability
—m- Pressure

Pressure and injectability

Figure 3. The diagram of dependence
of AS injectivity on fluid injection pressure
in the well No.103

The carried out work on the well No.101

on research and liquidation of ICP

First day. Study of materials of the well
case: materials of well drilling, conclusions of LLS
and ACBL, characteristics of gases, materials
of well construction, work done on the well.
Manometers  readings were as follows

' = 22 atm, P, = 23 atm. We bleeded
pressure between the technical and production
casing of AS-1, between the surface casing
and the intermediate casing of AS-2 to 0 atm.
When stripping AS-1 output was non-flammable
gas, AS-2 output was non-flammable gas.

We pumped an inhibited solution (process
water + BrinePac corrosion inhibitor) into
AS-1/2 to flush and fill microcracks in the cement
stone behind the columns, as well as to improve
the quality of setting of chemical components.
Pressure setting of AS-1, 25 liters, AS-2, 50 liters.

Second day. Pressure gauge readings
PM 27 atm, P_, = 30 atm. We pressurized
between the technlcal and production casing
of AS-1 and between the surface casing
and the intermediate casing of AS-2 to 0 atm.
When stripping AS-1 output was non-flammable
gas, AS-2 output was non-flammable gas.

We pumped an inhibited solution (process
water + carrosion inhibitor BrinePac) into
AS-1/2 to flush and fill microcracks in the cement
stone behind the columns, as well as to improve
the quality of setting of chemical components.
Efficiency of AS-1 was 27 liters, AS-2 — 18 liters.

Third day. We depressurized AS-1 and AS-2
up to 0 atm. We pumped 12 liters of chemical
component (liquid glass + bottom ash) into
AS-1. We closed AS-1 under pressure of 100 atm.
For reacting and setting of chemical components.
In AS-2 the chemical component (liquid glass
+ domain slag) was pumped in an amount
of 7 liters. AS-2 was closed at pressure of 90 atm.
For reaction andsetting of chemical components.
During 7 days the observation was carried out,
and pressure readings of AS were as follows.
The pressure readings of the AS were P =0,
p_,=0.

o Gas composition in annular and intercasing
annulus are identical. This indicates that the gas
in the intercasing annulus is identical to the gas
from the Permian Serpukhov horizons.

....................................................... DOI: 10.54859/Kj0gi108651 wrvsrrevssrrrssersssesunsssesssisssissssssssssssssnsssinssssnes



ORIGINAL ARTICLES

Vol. 5, Ne 3 (2023)

Kazakhstan journal for oil & gas industry

%0

a0

50 —s— annular space injectivity
~#—, Injection pressure

30

Pressure and injectivity, atm

20
10

2235582338523 388%8

Figure 4. The graph of dependence
of AS injectivity on fluid injection pressure
in the well No.101

Due to a decrease in injectivity
and for further work on liquidation of ICP, injection
of those solutions was stopped.

The carried out work on the well No.105

on research and liquidation of ICP

First day. Study of materials of the well
case: materials of well drilling, conclusions of LLS
and ACBL, characteristics of gases, materials
of well construction, work done on the well.
Manometers  readings were as follows
Picpl = 15 atm, Picp2 = 5 atm. We bleeded
pressure between the technical and production
casing of AS-1 and between the surface casing
and the intermediate casing of AS-2 to 0 atm.
When stripping AS-1 output was non-flammable
gas, AS-2 output was non-flammable gas.

We pumped an inhibited solution (process
water + BrinePac inhibitor) into AS-1/2 to flush
and fill microcracks in the cement stone behind
the columns, as well as to improve the quality
of setting of chemical components. Capacity AS-1,
6 liters per hour, AS-2, 8 liters per hour.

Second day. Pressure gauge readings
Picpl = 22 atm, Picp2 = 5 atm. We pressurized
AS-1 to 0 atm. We pumped 12 liters of chemical
component (liquid glass + bottom ash) into AS-
1. We closed AS-1 under pressure of 100 atm.
to react and setting of chemical components.

Third day. Varied the pressure in the AS-1
and AS-2 to 0 atm. In AS-1 we repeatedly pumped
9 liters of chemical component (liquid glass
+ bottom ash). We closed MCP-1 under
pressure of 100 atm. for reacting and setting
of chemical components. In AS-2 we pumped
chemical component (liquid glass + bottom ash)
in an amount of 21 liters. We closed AS-2
under pressure of 90 atm. For reaction and setting
of chemical components.
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Figure 5. Dependence of AS injectivity on fluid
injection pressure in the well No.105

The gas composition in the annulus
and intercasing annulus spaces are identical.
This indicates that the gas in the intercasing
annulus is identical to the gas from the Permian
Serpukhov horizons. In connection with the
reduction of injectivity and for further work
on liquidation of ICP, injection of those solutions
was stopped.

Conclusion

The AS has a microchannel through which
gas migrates to the surface. The study revealed
that the injectivity of microchannels is 6 liters
per hour at a pressure of 70-95 atm. As a result
of filling of the channel with chemical component,
injectivity of AS and gas migration to the wellhead
decreased.

According to the results of the study,
the cause of intercasing pressure is migration
of gas through the contact zones of cement rock
from the formation to the surface through micro
channels in AS from Permian and Serpukhov
horizons.

Intercasing pressure appeared due to poor-
quality cementing of technical and production
casing and under-reaming of cementing slurry
behind the casing strings.

While performing job on elimination
ofintercasing pressure atwell No.121 of Amangeldy
oil field the chemical component (Na,SiO, + gelling
material blast-furnace slag-vacuum) was injected,
the injectivity of AS gradually reduced from 4
to 2 liters per hour. The chemical component filled
in the microcracks of the cement stone, and it cau-
sed the stoppage of gas migration in AS-1/2.

The chemical component (Na,SiO, + gelling
material — blast furnace slag — vinegar) was
injected into well No.105 of Amangeldy deposit
while performing work on liquidation of intercasing
pressure, the flow rate of BF-1/2 was gradually
reduced from 4 to 1/2 liters per hour. The chemical
component filled in the microcracks of the cement
stone, and this was the reason for stopping
the migration of gases in AS-1/2.

At well No.103 of Amangeldy field while
performing work on elimination of intercasing
pressure, a chemical component (Na,SiO, liquid
sodium glass + gelling material blast furnace
slag-vinegar) was pumped, the flow rate of AS
gradually decreased from 4 to 2 liters/hour.
The chemical component filled in the microcracks
ofthecementstone, anditwasthereason of stopping
the migration of gases in AS-1/2.

At well No.101 of Amangeldy deposit
while performing operations on elimination
of intercasing pressure, the chemical component
(sodium Na,SiO, + gelling material blast-furnace
slag-vacuum) was injected, the rate of flow
of AS gradually reduced from 3 to 2 liters/hour.
The chemical component filled the microcracks
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in the cement stone, and this was the reason
for stopping the migration of gases in AS-1/2.

For effective setting of the chemical
component in the intercasing annulus
it is not recommended to carry out any

AOOMONHUTENBbHO

UcTouHuk ¢duHaHCuMpoBaHuA. AB-
Top 3asBnseTr o006  OTCYTCTBMW  BHELUHEro
(bMHaHCMpOBaHWA  MpW  NPOBEAEHUM  UCCrie-
[0BaHus.

KoHdnukT nHtepecoB. ABTOp Aeknapupyet
OTCYTCTBUE SABHbIX U NMOTEHUMabHbIX KOH(IMKTOB
NHTEpecoB, CBSI3aHHbIX c ny6nvkauvei
HacTosILLEN CTaTby.

Bknap aBTopoB. Bce aBTOpbI NOATBEPXAAIOT
COOTBETCTBME CBOEro aBTOPCTBA MEXAyHapoad-
HblM kpuTepusim ICMJE (Bce aBTOpbl BHecnu
CYLLECTBEHHbIN BKMag B pa3paboTKy KoHuenumu,
NpoBEAEHME NUCCIeN0BaHUs U NMOATOTOBKY CTaTbW,
npoynu n ogobpunu uHanbHy0 Bepcuio nepes
nybnukaumen). Hanbonblunii Bknag pacnpenenéx
crnegywowmn  obpasom: Kabaywes AA. -
HanucaHve W  pedakTUpOBaHWE  PYKOMUCH,
BarimaxaHoB A.E. — wuHTepnpetauus [aHHbIX,
ArzamoB ®.A — HanucaHve 1 pedakTUpoBaHue
pykonucu, [LOapubaeB HJ.A. — cbop, aHanu3
OaHHbIX, KoHuenumsa pabotel, BemxxaHosa AXK. —
cbop, aHanun3 AaHHbIX, KOHLENUUsi paboTbl.

technological operations related to the intercasing
annulus (bleeding, flushing, pressure testing,
blowing) within 3 months from the date of delivery
of the well.
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