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Regularities on how drilling cuttings block pores and fractures of oil-bearing formation are studied.

There are complex physical and chemical processes at well bottomhole occur during entering oil-bearing formation by
rotary or rope drilling. That is caused by quality of drilling fluid, intensity of washing, rotation of a drill string, presence of
cuttings at bottomhole and a drilling technique. There are hydraulic impulse effects with alternating signs in bottomhole
formation zone appear during rope drilling that have a significant impact on quality of work.

Underestimation of mentioned factors during entering oil-bearing reservoirs leads to decrease in permeability of oil rocks
and well production rate.

A clear understanding of physical and chemical processes at bottomhole while entering oil-bearing reservoirs and management of
these processes allow to avoid reduce in conductivity of reservoir rocks to a large extent and intensify it in some cases.

The main conditions to increase efficiency of oil wells drilling are application of such methods of entering and development
of an oil-bearing reservoir that ensure preservation of its natural porosity and permeability or contribute to their increase in
bottomhole part of a well.

Physical and chemical parameters of oil-bearing formation are the governing factor while choosing its entering and
development technology.

In recent years, great attention has been paid to issues of entering and development oil reservoirs.

Parameters such as geological and physical properties of a reservoir, physical and chemical properties of reservoir oil, rocks
and washing liquid, hydrodynamic interaction in an "oil reservoir-well" system are not considered enough in a number of
cases during entering and development of a formation. That often leads to incorrect conclusions about a possibility to use
actual reserves for needs of national economy.

Drilling of oil-bearing formations is a technological process, which create a bore hole in a productive oil-bearing formation
for equipment of oil part of a well. Bringing a well on production include technological operations that provide installation
of equipment into an oil part of a well and restoration of natural oil permeability of a formation or its artificial increase to
achieve maximum production rate of a well.

PaccMOTPeHO HCCIIeIoBaHIE 3aKOHOMEPHOCTEH KOJbMATaxka 1op, TPELLH ITOpO/] He(hTSHOTO IL1ACTa IIIIAMOM BBIOYPEHHOI ITOPOJIBL.

TTpu BekpbITHH HE(TSHOTO IUIaCTa BpAILATEIbHBIM WM yIApHO-KAHATHBIM OypeHHeM Ha 3a00¢ BO3HHKAIOT CIOXHBIC (H3HKO-
XUMHYECKHE TIPOLECCHI, OOYCIIOBICHHbIE KauyeCTBOM IPOMBIBOYHOI JKMIKOCTH, WHTCHCHBHOCTBIO IIPOMBIBKH, BpAICHHEM
KOJIOHHBI OYpWJIBHBIX TPYO, HAIMYKMEM ILIUIaMa Ha 3a00€ U TEeXHOJIOTUEH MPOBOAKH CKBaXHHBL IIpH yaapHO-KaHATHOM OypeHHH
BCKPBITHE HE(TSIHOTO IUIacTa CONPOBOXKAACTCS 3HAKONEPEMEHHBIMU THAPOUMITYIECHBIMHE BO3JCHCTBISIMU B IPH3a00HHOI 30HE,
KOTOpbIE OKa3bIBAIOT CYILECTBEHHOE BIIMSAHHE Ha KaueCTBO padoT.

HenoolieHKa MEepedHCICHHBIX (DAKTOPOB NP BCKPBITHH HE(TSAHBIX IUIACTOB HPUBOJUT B KOHEYHOM CYUETE K CHIDKCHHIO
MPOHUIAEMOCTH HE()TSHBIX TTOPOJ U AeONTA CKBAYKUHBL.

Yerkoe mpezacTaBieHne (HU3UKO-XMMUYECKUX MPOLECCOB HAa 3a00€ NMPU BCKPHITUM HE(TAHBIX IUIACTOB M YHpPABICHHE YTUMU
TPOLIECCAMU B 3HAYHTEIBHON CTEICHH MO3BOJIIIOT M30€XkKaTh CHIDKEHHS IPOBOAMMOCTHU IIOPOJ IIACTA, & B OTAEIBHBIX CIydasx
MHTEHCH(HUIIMPOBATH ee.

OCHOBHBIE yCIIOBHS MOBBIIICHNs Y (eKTHBHOCTH OypeHnst HeTAHBIX CKBOKUH — HTO NPHUMEHEHHE TAKUX METONOB BCKPBITHS U
OCBOCHHMSI HE(TSHOIO IUIAcTa, KOTOPbIE OOCCHEUMBAIOT COXPAHEHHME €CTECTBEHHOW €ro MOPHCTOCTH M IPOHHMIAEMOCTH WX
CITIOCOOCTBYIOT MX YBEMYCHUIO B IIPU3a00HHOM YaCTH CKBAYKUHBI.

Pernaroruii haxtop rpu BEIOOPE TEXHONOTUH BCKPBITHS M OCBOSHHH HE(DTSHOTO ILIAcTa — €ro (PU3HKO-XMMHYECKHE I1apaMeTphbl.
3a nocieHue TO/BI BOIPOCAM TEXHOJIOTHH BCKPBITHS M OCBOSHMs HE(ITSHBIX IUIACTOB y/eseTcs Oonblloe BHUMaHHe. B psiie
CITy4aeB HEIOCTATOYHO YYMTHIBAIOTCS TEOJOTo-(DU3HYECKHE CBOWCTBA KOJUICKTOPA, (DU3HKO-XMMHYECKHE CBOMCTBA ILIACTOBOM
He(TH, TOPHBIX IMOPOJ M HPOMBIBOYHOH >KMIKOCTH, THAPOJMHAMHYECKOE B3aMMOJCHCTBHE CHCTEMBI «HE(TSIHOH IUlacT —
CKB@XHHA» B MPOLIECCE BCKPHITUS M OCBOCHHMSI, YTO YaCTO NPUBOUT K HENPABUIBHBIM BBIBOAAM O BO3MOXKHOCTH HCIIOIB30BAHHS
(haKTHUECKHX 3a1acoB HE(YTH ISt Hy>K/] HAPOIHOTO XO3SIHCTBA.

TMox BekpbITHEM HE(TAHBIX TUIACTOB CIEAYEeT MOHMMATh TEXHOJIOTMYECKUH TPOLIECC, PU KOTOPOM B NPOIYKTHBHOM HedTSHOM
Iu1acTe oOpasyercst BBIpaboTKa JUIs 000pyI0BaHUs HE(TAHOMN HacTH CKBaKHHBL. OCBOCHHE HE(TAHOTO IUI1ACTA — TEXHOIOTHYECKHE
orepariy, 00eCIIeYHBAOIIIEe 000PyA0BaHHE HE(TIHOM YaCTH CKBAXKHHBI M BOCCTAHOBJICHHE €CTECTBEHHOH HE()TEIPOHHIIAEMOCTH
IUIacTa MM UCKYCCTBEHHOE YBEIIMUEHHE €€ JUTsl AOCTHIKEHNs MAaKCHUMAaJIBHOTO 1e0UTa CKBAXKUHBI.
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Introduction

Quality of oil formation drilling is significantly
rely on regime of slurry of cuttings.

Drilling of oil wells should be considered not
only from the point of view that cuttings should be
removed from the well and bottomhole should be
cleaned but also from the point of view that in
some cases presence of cuttings in the well is
necessary. So, while drilling of oil formations
composed of sands at direct circulation cuttings
performs the functions of a mechanical colmatant
of well walls, increasing their stability and
reducing ability of a formation. Drilling of oil
formations ultimately decrease permeability of oil
rocks and well flow rates.

In order to avoid plugging of cracks by
penetrating sludge of cuttings during the drilling of
reservoirs, composed with fractured rocks, it is
important to increase the size of cuttings when
selecting drilling technology [1-4].

Study of laws of pore colmatage

While the drilling of oil formations composed
of sands at direct circulation cuttings represent a
mechanical colmatant of well walls, increasing
their stability in drilling.

If mudding off of oil sands was studied in detail
and its quantitative evaluation is given, then
mechanical colmatage of well walls during the rotary
drilling with direct circulation is not studied enough.

It is determined from the experience of oil
formations drilling with direct circulation that
specific absorption of oil during the drilling is in
tens and hundreds times smaller than oil seepage
after a well is put on production. It was also found
that the higher grain size of oil sands that compose
a formation, the higher specific oil absorption from
0.15 to 0.4 m® of washing oil for 1 m of a drilled
formation. That limited a possibility of drilling of
reservoirs represented by coarse grained gravel
sands at direct oil circulation.

The absence of criteria for quantitative
assessment of the intensity of mechanical colmatage
under various washing regimes, as well as
theoretical studies in this direction were the basis
for carrying out theoretical and experimental work.

Possibilities to use oil suspensions for drilling
of formation with subsequent removal of a
colmatage zone and restoration of natural porosity
and permeability of oil rocks were studied.

An attempt was made to create a new model of
mechanical colmatage by fine-sandy and dusty
particles and experimental verification of theoretical
positions was carried out. In development of the
theory following hypotheses were adopted on the
physical nature of colmatage [1, 5]:

1. Let assume that formation composed with
watered sands, through which penetration flow
goes, is represented by a set of elementary oil flow
tubes with an average cross-sectional area.

2. Fluid flow carrying suspended solid sand
particles is a subject to Darcy's law

v=ki,

where v is for flow rate; k is for flow coefficient;
i 1s for hydraulic gradient.

We will assume in the first step that solid particles
of suspension have the same diameter D, and a cross
section of an elementary oil flow tube before the
beginning of colmatage varies along the length of flow
path from the maximum pore diameter dp.x to the
minimum dni,. Let diameter of colmatant be such that
in oil tubes there are critical cross sections for which d
< D. Having critical cross section reached a particle
gets stuck and all the particles moving after it settle in
an oil flow pipe [2, 6, 7].

Let s be the length of free path of a particle
along the oil flow tube to a critical value.
Obviously, s is a random variable. Let & be an
arbitrary distance along an oil flow tube.
Obviously, the probability that a tube will be
blocked on the section A&, will be proportional to
AE with accuracy of infinite small of higher order.

Then, using apparatus of the probability theory,
probability distribution laws are easily obtained with
assumed schematization of the process of colmatage

Ag)and OF), p(&)=e™, 0(§) =1-¢ ™.

In given expressions Q(§) is the law of
probability  distribution  p(s<E),  where

p(&)—p(s>&). During derivation A = const,

which is valid because of initial homogeneity of
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porous medium. In a general case A is a function of

—Tk(&)d(&)

s coordinate. Then we have p(§)=e °

In case at the end of the colmatage process a
sufficiently large value of flow that contain a
plurality of elementary oil pipe tubes is taken,
then, according to the law of large numbers, the
probability AE) in a cross section with coordinate
€ determines a relative number of blocked oil flow
pipes [8-9].

Let &y and & be flow coefficients in unblocked
and blocked parts of a cross section. Then an average
flow coefficient for the entire cross section will be

k(&) = k[ 1-€* |+ ke ™. (1)

In this equation k; is a variable value
characterizing change in flow coefficient over the
time and in a constant section of sands to be
blocked.

An exponential law of probability distribution
is also relevant to describe a process of blockage in
time in a section with a constant coordinate

p=e", 0)=1-¢".
Then an average value of flow coefficient of
upper layer at an arbitrary time can be represented as

k(t,E=0)=ke ™ +k,(1-e™), (2)

where k; is a flow coefficient at the end of
blockage process under given conditions. From
this we derive

k(€ =(1-e ™) +ke” +k(1-e)e™, (3)

where A and O are parameters determined
experimentally.
The obtained theoretical functions were

verified in laboratory conditions on a simple pilot
installation with flat filtration (Fig. 1). Separate
sand fractions corresponding to the main varieties
ranging from shallow to gravel were studied.

To measure hydraulic heads along the length of
flow path, a series of inclined piezometers were
installed in constant cross sections of oil sand to be
colmatized. Experiments were carried out on
compacted samples. Flow was carried out from a
pressure tank filled with a blocking suspension [10-12].

Fig. 1. Scheme of the installation to study mechanical
colmatage: / — mixer; 2 — body made of organic glass;
3 — oil tank with blocking; 4 — inclined piezometers;
5 — anti-suffusion filter; 6 — soil to be blocked

In order to prevent settling of the suspension,
two mixers were installed that mix suspension
continuously. In addition to hydraulic heads, flow
rate of flowing slurry was measured in various
sections of samples. Flowed oil was collected into
a graduated cylinder where concentration of a
suspension was determined at the inlet and outlet
of an installation.

For blockage suspensions of various
concentrations with different fineness of blocking
grains were used. In addition, in separate series of
experiments, initial hydraulic head was changed.
For all types of sands, a critical gradient was
determined both in absence and presence of a
blocked layer. The process of collapse of a sand
wall with a decrease in difference in pressure was
recorded on a film stock.

Experimental values of flow coefficients in
different cross sections of samples were
determined using Darcy's law. Fig. 2 and 3
represent comparison of flow coefficients
calculated by formulas (2) and (3) with their
experimental values.

It can be seen in Fig. 2 and 3 that the proposed
theoretical functions agree with experimental data.

Blocking is appear to be most rapid in time at
minimum penetration depth of suspension particles
into oil sands that are under study at optimal ratios
of the indicated diameters. For all studied sand
fractions (from dust to gravels), the optimal ratios
of di/d,, are 0.1.

These results of research are of great practical
importance.
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Fig. 2. Graph of change in the coefficient of flow along the
length at various times (sand fractions is 0.25-0.5 mm,
colmatant fraction 0.01-0.05 mm, concentration is 3.9 g/l,
ko =0.1259 cm/s, & = 1.3, A = 0.4): 1 — theoretical curve;
2 — experimental curve for ¢t = 1 min; 3 — same for ¢ = 2
min; 4 —same for =10 min
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Fig. 3. Graph of change in the coefficient of flow
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Colmatage of a near walls massif, drilled by a
well of an oil reservoir, plays an important role in
assessing the stability of walls of a well and
reducing specific oil absorption during formation
drilling. The performed researches allow to make a
quantitative estimation [13-15]: size of sand
fraction (mm) is 2-5; 1-2; 0.5-1; 0.25-0.5; 1.1-0.25;
optimal size of the colmatant (mm) is 0.2-0.5;
0.1-0.2; 0.05-0.1; 0.01-0.05; 0.005-0.01.

Critical excessive hydrostatic head AH to
support the wall of the well in a stable state with
considered colmatage is determined by the formula

Yokt lan

0
e “4)
petg(pk equiv

where vy, is bulk density of rocks; k; is coefficient of
flow at the end of colmatage; y is well radius; 7, is
radius of well influence; p is water density; e is rock
porosity; ¢ is angle of internal friction of water-
bearing sands; kcquiv 1S equivalent flow factor.

Oil consumption required to ensure stability of
well walls during drilling of oil sands using direct
mud circulation, taking into account colmatage,
will be determined by the formula

_ Yo2mhkr,

o
petgo

(%)
where 4 is thickness of drilled formation.

If there is no colmatage oil consumption can be
calculated by formula

2hnk,AH

£

Ty

Q= (6)

In

It is easy to see that required oil consumption
and excessive hydrostatic heads in presence of
blocking matter and optimal blocking regime are
reduced by a factor of hundreds in comparison
with corresponding values if there is no blockage.
That is confirmed in practice [16-19].

Drilling of oil-bearing formations
by a slurry of cuttings

Thus, based on study of influence of blockage
on stability of walls of wells, it can be concluded
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that it is possible to expand the field of application
of drilling of oil-bearing formations with direct oil
circulation up to gravel sands and gravel. It is
possible if appropriate technology of drilling is
developed. Laboratory experiments have shown that
stability of vertical walls of wells in gravel sand and
gravel sediments in presence of blockage can be
ensured with minimal consumption of technical oil
for washing during formation drilling [2].

As a result of rotation of a drill string in a well
filled with oil turbulence is established.
Calculation data show that drilling with oil
circulation (kinetic viscosity V of 0.01 m%s) in
case of a drill string with a diameter of 73 mm with
rotational speed ~ 100 rpm R, = or*/v =~ 2,1-10°.

Rotation speed of a fluid is proportional to
peripheral speed of drilling tool. In this case
resulting speed ® will be equal to geometric sum
of speeds such as circle Vperipn and translational c,

. . _ 2 2
directed vertically, ® =,/v" ., +¢" .

Such resultant velocity will be directed along
the helix with an angle of ascent that depends on
given speeds. Thus, resulting velocity o will be
always greater than c, i.e. the higher the rotational
speed of a drilling tool the cleaner will be
bottomhole with other things being equal.

Depending on rotation of a drill string
peripheral speed of circulation liquid movement
Voeripn 18 determined by the expression
Voeriph = 28(V/S)” 3 where V7 is volume of a particle;
S is its area.

At the moment when penetration into formation
by rotation of a drill string begins it is recommended
to increase calculated size of removed cuttings in 2-3
times, 1.€. lexper/liheor = 2/3(Lexper) 1S the size of cuttings
taken out from the well at the moment of penetration
into formation with rotation of a drill shaft; /e is the
theoretical (critical) size of cuttings, calculated by
formulas for conditions of rectilinear motion of a
circulation fluid. The effect of flow forces on cutting,
that is caused by absorption of circulationg fluid by a
formation, is not taken into account [20-22].

Thus, it is obvious that each particle of cuttings
(drilled sand) during the drilling of an oil reservoir
moves upwards and is influenced by forces that are

as follows: lift of upward flow of water in the well,
inertial (caused by twisting of flow by a rotating
drill string), flow (from absorption of circulating
oil by a formation during its penetration).

Speed of oil flow into a not blocked yet
formation at the moment of opening is very
significant and can be determined by expression

u,=Q,/2nrln, (7)

where Q, is pump rate; r is well radius at the
formation interval; [/ is length of intensive
absorption section; 7 is active porosity of oil rocks.
Penetration flow has a significant effect on a
particle of a slurry (sand) located at the bottomhole in
the absorption interval. In this case hydrodynamic
pressure of flow on a particle of sand during
infiltration can be determined by the expression

nd? u?
=c p f , 8
p 4 2g 55 ®)
where ¢ is coefficient of frontal resistance

(hydrodynamic characteristic), is considered for
turbulent flow in a well; dy is nominal diameter of a
particle of cuttings (sand); us is speed of flow in an
absorption interval; g is acceleration of gravity; p, is
density of an oil flow in a well.

Quite complex movement of a particle of
sludge (sand) in oil flow during formation
penetration leads to stratification of slurry
according with grain size in a plane perpendicular
to a well axis. As a result of flow turbulence, the
lowest speed of its movement is near the well wall,
where small particles of sand move. Obviously,
these particles are picked up by flow of oil that
infiltrate into a reservoir. Then under the influence
of hydrodynamic forces and frictional forces
caused by flow pressure, they block pores and
channels of a porous reservoir that minimizes its
ability to absorb oil and increase its stability of
well walls against caving [23].

Thus, total force acting on a particle of sludge
(sand) in turbulent flow at an absorption interval of
a formation is a vector quantity and depends on
many factors.

While drilling of oil reservoirs, which are
represented by naturally fractured rocks, removed
cuttings and circulation fluid penetrate into cracks.
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A fluid together with spherical body moves in
a horizontal crack. There are four forces applied
on a spherical body such as body weight G
directed downwards, pressure p equal to weight
displaced by a fluid body and directed upwards,
active pressure X of fluid jet on a body directed
towards fluid motion, a force of resistance of
body N to movement caused by friction of a
particle on a channel surface and directed
backwards to fluid flow.

Weight of a spherical particle expressed in
terms of volume, G:%SSY where 0 is particle
diameter; y is its Pressure
p= %371 , where v, is fluid specific gravity.

specific weight.

Active flow pressure acting on a particle is
given by expression
uZ
X=cF—,
2g
where ¢ is a coefficient depending on shape of a
body, its size and Reynold's number; F is an area
of resistance of a body; u is velocity of motion of a
liquid; g is acceleration of gravity.
Force of resistance to movement

7o’
N =?(Y_Y1)f,

where f* is friction coefficient.

From equilibrium condition X and N are equal
and expressions are solved with respect to speed
velocity of a fluid u. Taking into account F = nd%/4,
following is obtained

u:\/m,mgmcﬁ. 9)
Y

The first two numbers in this expression
represent Retinger formula, in which a term

\J4g/c is expressed in terms of coefficient k.

If Reynolds number Re > 1000, coefficient &
becomes constant and depends only on shape of
streamlined bodies.

Thus, the critical speed of a sludge particle in a
horizontal crack can be written as formula

u=k M\/?. (10)
Y1

Speed of fluid movement in a formation at
distance R from a well axis under a condition of
uniform fracturing and constant absorption of Q
can be expressed as

__ 90

- 2nRnm’

where n, is active fracturing coefficient; m is
interval absorption thickness.

Equating speeds u# and v and solving the
equation with respect to R, the authors obtained a
formula to find possible magnitude of
displacement of a particle in a horizontal crack at a
specific diameter 6 and constant absorption

0

R= . (11)

2ntn,mk otr=m)

Y1

For an inclined crack the formula will be

0
2nnamk\/5(y_Y1)(fcosa +sina)

Y

R=

, (12)

where a is an angle of inclination of a crack to the
horizon (plus sign characterizes rise cracks,
negative sign characterises descending ones).

However, consumption of fluid during
absorption in a general case does not remain
constant and can vary depending on pressure drop,
time and is determined by the formula

_ 4kfm(p _pres)
B 2,25at ’

2
I

(13)

In

where ks is a penetration coefficient; p is hydrostatic
pressure in the well; p,., is reservoir pressure; a is
piezoelectric conductivity; 7y is well radius; ¢ is time.
Replacing flow Q in formula (12) through its
value, determined by formula (13), we finally obtain
R= 2k0kf (P _pres) , (14)
nuk\/w(fcosa +sina) In 2,250t

2
Y T
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where ky is a dimensionless coefficient that takes
into account ratio of size of sludge particles and a
crack channel.

It can be seen from formula (14) that sludging
radius is directly proportional to pressure of a
formation liquid. In accordance to that, drilling of
naturally fractured oil reservoirs should be usually
performed with air blowing or using aerated
circulation liquids. In addition, increase in
intensity of blowing (washing) is a reliable method
against crack sludging that ensures removal of
large cuttings out of bottomhole.

Presence of cuttings in a fluid that fills a well
reduces acceleration of free fall of a drilling tool:

dv L2y,.1.
a,=—=kg Rl £ —, (15)
I+y..1.
y yLut cut 1_ lz

where vy is specific weight of steel; y.,, is specific
weight of cuttings; L is height of percussion
instrument; /., is height of margin of cutting; / is
height of tool lifting above a bottomhole (/ = dy/d,
dr is diameter of percussion instrument; d is
diameter of borehole).

Calculations show that acceleration of free fall
of a drilling tool a; depending on regime of cutting
flow varies between 5.5 and 6.5 m/s”.

Speed of movement of fluid and cuttings
together and in annular space between well walls
and a tool taking into account continuity condition

of flow is given by
u=v(1/I-1). (16)

Thus, kinetic energy of a whole system, i.e.

sludged circulation fluid and drilling tools
represent the sum of energies
2 2
s, = kM G (17)
2g 2

where G is weight of column of cuttings.
Run-in-hole and pull-out-of-hole operations in
a well are followed by wave processes. There is an
overpressure of 4-5 MPa at 1000 m in a cased well
during drillstring run-in-hole operations and
pressure drop of 1.0-1.2 MPa during pull-out-of-
hole operations. For an open hole in
unconsolidated deposits filled with a clay solution

overpressure may be greater than above
mentioned. A pressure fluctuation during run-in-
hole and pull-out-of-hole operations increases with
increase in viscosity of circulation fluid. That is
also caused by formation of seals during drilling of
sandy-argillaceous sections [24-25].

In order to determine hydrodynamic pressure
necessary to overcome the inertia of a drilling
during run-in-hole of drilling tool following
formula is proposed:

0,11gyl
A =g

o \po.

(dﬁ)

(18)

where y is specific gravity of washing liquid,
KN/m?; 1 is well depth, m; d and d7 are diameters of
a well and drilling tool, m; T is time counted from
the beginning of run-in-hole of a candle, s.

Calculations performed by this formula show
that +Apry often exceeds pressure of reservoir
fracturing, which results in collapse of well walls.

There are dynamic impulse processes
generated in the well during well flushing of rotary
drilling by piston pumps whose operation is
characterized by a pulsating regime. Pumping out
of matter from wells was done by jet pumps driven
by piston drilling pumps. Observation of that
pumping allowed to determine that pulsation
frequency in a well corresponds to a number of
double strokes of a piston pump. Magnitude of
pulses of hydrodynamic pressure excited in a well
has a 0.2-0.3 MPa at a vibration frequency of 75-
92 per 1 min.

It is clear that hydrodynamic pulsation in a
well will also occur with water jet bits being at
work [26].

Conclusion

Derived function allows to determine a zone
of sludging taking into account a large number of
factors, both technical and hydrodynamic, and
can be wused to assess effectiveness of a
technology of drilling of oil reservoirs in
fractured rocks.

Information given above proves that radius of
sludging is directly proportional to fluid pressure
on a formation. In accordance with this, drilling of
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oil reservoirs with fractured reservoirs should, as a
rule, be carried out with air blowing or using
aerated circulating fluids. Besides, a reliable

method of sludging control is to increase intensity
of blowing (circulation), which ensures removal of
larger cuttings from a bottomhole.
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