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Key words: The paper considers simulation of well test processes with application of packers. Based on well parameters at different
well test, packer, formation, times (before a well is closed and the point in time under consideration) a mathematical model is compiled. Superposition
inflow, reservoir pressure, flow principles are used for constructing points of pressure recovery curve.

resistance, bottom hole area, Based on that, four cases of using packers are considered according to actual pressure diagrams.

interpacker space, pressure build- Processing of build-up curves helps to determine other characteristics of a formation as well. Since a bottom hole zone is
up curves, after-inflow effect, broken in a number of cases and its permeability is reduced, an amount of reservoir contamination indicators is defined as
permeability of bottom hole area an additional pressure drawdown that has to be created to overcome resistance of reduced permeability zone.

of formation, productivity index, It should be noted that existing works related to assessment of influence of after-inflow effect relate to either determination
potential rate, contamination, of its duration or adjustment of pressure build up curves by introducing correction factors.

drilling process. To overcome a challenge of pressure build-up taking into account an effect of pressure drop and after-inflow effect an

approximate method to solve problems of nonstationary flow is used. The method of integral relations allows obtaining
solutions in a simple analytical form.

After a well is closed, conditions for redistribution of pressure in bottom hole area are changing. At remote sections of a
formation the process continues to flow without changing as during the functioning of a well. Therefore, it is supposed that
pressure wave continues to propagate according to the Says-Horner law.

As it was determined during modeling of various penetration conditions, pressure distribution curves in bottom hole area
have clear straight horizontal sections after well closure. The length of sections increases with the increase of bottom hole
pressure.

If the cause and nature of build-up curves are known full information about pressure change after well shut will be used.
So, it will help to determine parameters of distant and bottom hole area of reservoir more accurately.

Kniouegvie crosa: PaccMoTpeHO MOzEIMpPOBAHHE MPOLECCOB UCHBITAHHMS CKBAXKUH NPU HMPUMEHEHHH nakepoB. C JTOH LeIbl0 HA OCHOBE
UCHBITAHHS CKBAXKHH, TTAKep, apaMeTpoB CKBAXKWHBI B pa3HbIe IMEPUOABI (IO 3aKPBHITUS M B paccMaTpHBaeMblii MOMEHT BPEMEHM) COCTaBICHA
IUIACT, IPHUTOK, TJIACTOBOE MateMaTHueckas MoJenb. IIpn OTOM MCHONB30BAHbl TPHUHIMIBI CYNEPIO3ULUM JUIS IOCTPOSHHS TOYEK KPHUBOMH
JIaBJICHHE, CONIPOTHBIICHHE BOCCTAHOBJICHUSI IaBJICHUS.

IOTOKa, Tpu3aboiiHas 30Ha, Ha ocHoBe 9TOro pacCMOTPEHO YeThIpe BapHaHTa IPUMEHEHHUS ITAaKePOB 110 (haKTUUECKHM AUAarpaMMaM JaBICHHUS.
MEKITaKepPHOE MPOCTPAHCTBO, C momomipio 00paboTKN KpHUBHIX BoccraHoBieHus aaieHus (KBJ/I) MoxHO ompemenuts M Apyrue XapaKTEPUCTHKH
KPHBBIC BOCCTAHOBIICHUS miacta. Tak Kak NpH BCKPBHITUM IUIACTA €ro Npu3aboiiHas 30Ha B psje ClydaeB HapyIlaeTcs M ee HMPOHMIAeMOCTb
JIaBIICHUS, TOCJICTIPUTOYHBIH OKAa3bIBACTCSI CHIDKCHHOM, KOJIIMYECTBO IOKa3aTeedl 3arps3HEHUs IUIACTa ONpPEAENAeTCs KakK JOMOJHUTENBHBIA mepernas
a¢dexr, mpoHHIIaeMOCTh JIABJICHUS, KOTOPBIH CIICAYET CO3/1aTh, YTOOBI IPEOI0NIETH COMPOTHBIICHHE 30HBI OHIDKEHHO IIPOHUI[AEMOCTH.
npu3aboiiHO#T 30HBI MIacTa, CriefyetT OTMETHTB, YTO CYIIECTBYIOIIHE PAOOTHI, CBSI3aHHbIC C OLCHKOW BIMSIHHS MOCICIPUTOYHOrO 3hdeKTa, KacarTcs
K09 HHIMEHT TPOSYKTUBHOCTH, 1100 OTpeeneHNs ATUTEIBHOCTH €ro AeHCTBHS, 100 KoppekTupoBku KBJ] BBeeHnEM MONPaBOYHBIX KOG (UIHEHTOB.
MOTEHIMAIbHbIN 1e0uT, Jlst penieHnst 3a1a4i O BOCCTAHOBJICHNH AABJICHUS C YIETOM BIMSIHUS (G (eKTa CHIKEHHS JaBICHUS U MOCICIPUTOYHOTO
3arps3HeHue, mporece OypeHus. a¢dexra Bocronb3yemcss NPUOIMKECHHBIM METOJOM pEIICHHS 3aady HECTAlMOHAPHOW (WIBTPALMU — METOAOM

HHTErPaJIbHBIX COOTHOILICHHUIT, KOTOPBIiT II03BOJISET MOJIYYUTh PELICHUS B IPOCTOI aHATUTUYECKOH opme.

Tlocne 3akpbITHSI CKBOKMHBI M3MEHSTCS YCJIOBHUS Iepepacipe/ieieHus JaBieHus B npu3aboiiHoi 3oxe. Ha ypaneHHbIX
y4acTKax IUIacTa MPOLECC MPOJOJDKACT MPOTEKaTh, HE U3MEHSSICh, KaK U IPH (YHKIMOHUPOBAHUH CKBaXKHHBI. IloaToMy
CUHMTAEM, YTO BOJIHA JABJICHUS NPOJIOJIKACT PACIIPOCTPaHAThCs 10 3aKkoHy Ceiiza—XopHepa.

B npuCKBaKMHHOI 30HE, Kak OBUIO YCTaHOBJICHO IPU MOJCIMPOBAHHM PA3IMYHBIX YCIOBHH (HIBTPAUNH, KpPHUBBIC
pacmpeielieHUsl  JIaBJICHUs IOCIE 3aKPBITUS CKBAXWHBI  XapaKTEPU3YIOTCS  BBIPAKEGHHBIMH  IPSIMOJIMHEHHBIMI
TOPH30HTAILHBIMU Y4aCTKaMH, IIPOTSHKEHHOCTh KOTOPBIX PAacTeT ¢ POCTOM 3a00IHOrO JjaBieHus.

3HaHWe NPUYMHBI U XapakTepa HckpusieHus KBJ[ MO3BOIMT MCIIONB30BATh HPHU MHTEPIPETALNH BCIO HHPOPMAILHIO 00
M3MEHEHUHU JaBJICHHS T0CIIE 3aKPBITUSI CKBAKMHBI, a CIIEJOBATEIBHO, TOUHEE ONPEACIUTh XapaKTePHCTUKU yIaleHHOH H
npu3aboiiHoii 30H Mm1acTa.
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Introduction

Buil-up curve analysis is the most widly used
method in drilling well test. Shut-in of well being
on steady production is considered as a result of
continuing production with the same rate of
production and injection, that start after well shut-
in and continue during shut-in period with the
same production rate [1].

Such formulation of the problem provides to
describe pressure change in shut-in well using the
same equation, where production and injection
rates are characterized by +¢q and —q.

Selection of criteria to model pressure
buil-up curves

Difference between initial reservoir pressure
Pres and bottome hole pressure of shut-in well py
can be represented as a sum of pressure drawdown
caused by production of a well with rate +¢q during
the time (7 + 0) and rate —¢ during 6, where 7 is
time of well performance before actual well shut-
in; O is time of shut-in period before the time of
interest [2].

Above  mentioned can  be  written
mathematically as
b —p. = . 2.25R(T;|—9) N
4nRh mupr; 0
—qu 2.25R0
4tRh  muPr.
or
po—p. =, IO
4mRh 0
qgu, T+6 @
=p.. —0.183—lg—.
pres Rh g e
Such technique represents superposition
principle.
Plotting of pressure build-up curve in

coordinates p,,lg according to (2) has to

show a straight line. A point where a line crosses
T+06

vertical axis correspons to lgT =0, that equals

to 0>, i.e. infinite shut-in period. As a result, it
characterizes reservoir pressure. A line slope to

horizontal axis according to (2) is determined as a
combination of parameters ;IQ_LhL . If M is a tangent of

slope angle to horizontal axis then a mobility value
Rh _0.183¢

u
permeability could be determined having known
viscosity of fluid in reservoir conditions and net
reservoir thickness. A value of production rate
must also be changed to bottomhole conditions
through multiplying by the volume factor B.

Processing of pressure build-up curves
can help to find other reservoir characteristics
as well.

The number of reservoir contamination
indicators is defined as an additional pressure
drawdown that should be created to overcome
resistance of a zone of low permeability [3-5].
An additional pressure drawdown is characterized
by dimensionless number S. Then pressure
drawdown of low permeability is

can be determined as . Reservoir

qr

=Ap, =S——. 3

Apred pS 27'CRh ( )

Bottomehole pressure of well being on

production is determined as

2.25R

P L L PR Y N
4nRh|  muPr,

If time when fluid inflow stopes is considerd
t = T, then pressure py = prs, and S can be
determined as

g = Do~ Doy 4R 1 2.25R2T.
2 gu 2 mppr,

)

If prs is found from the chart and angle
2.3qn

coefficient M 1is considered as , then
nRh
previous ratio can be simplified to
S :Epres _pext.b 4TERh _lln 225RZ' (6)
2 M gn 2 mpPr,
or
— 4nRh 2.25RT
S=1151 pl.r pext.b T —lg =~ (7)
M i mupr,
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Due to the fact that a lot of parameters such as
porosity and permeability of reservoir, fluid
viscosity and compressibility are not known, then
mean statistical values can be considered instead

mppr;

In most of the cases mentioned

parameters are in ranges that are as follows: R —
from 10° to 02 mem’, m — from 0.1
to 0.3; u — from 0.05 to 50 mPa's; p — from 10~
to 10™' 1/MPa; ry, — from 1.5 t0 9.5 cm.

Calculations show, that a combination of
parameters changes from 0.0174 to 58.88 min'.
A value of logarithm changes from —1.76 to +1.77.
Mean value of logarithm can be considered as
zero. Then following is obtained:

~ pres pex.b +
S~1.15]1| Lres  Textb —l 2j_2, 8

where 7 is time, min; +2 points out to possible
deviations of thrue value of S from calculated.

Ratio of potential production rate of g, to real
one ¢, is determined from the ratio

q_p — pres — pext.b 1 ~ pres — pexl.b . (9)
q, M Ig 2.25xt MlgT

2
7

w

Actual productivity index is determined as a
ratio of average production rate for test period to
avarege pressure drawdown for the same period

na =qav/Apav’ (10)

where a ratio of actial productivity index to
potential one is

RP =& — Dres — Pextb _087SM
np pres _pext.b

(11

Estimation of potential reservoir capacity is
deseribed below.
First, conditions for well flow are determined

Ap=p..—7v.H >0, (12)

where H is oil-bearing formation depth; v, is
specific gravity of fluid.

If the inequation is satisfied, then flow rate is
found as

qav :na(pres _’YﬂH)' (13)

For an uncontaminated reservoir, potential
flow rate can be calculated by the formula

Guy =N (P = 1o H). (14)
Qa
As a conclusion, some features of the
interpretation of pressure diagram obtained during
test of gas wells have to be noted. In this case, the
basic calculation equation is

0.366q 11 _zp,. T+9O
2 _ 2 rrfres <0 1 ) 15
pW pres RH]‘(’) g e ( )
Plotting of pressure build-up curve in

T+60
coordinates p, lgT has to give a straight line

that crosses vertical axis in a point, where

T+6
lgT =0, and as a result py = Pres.

It should be noted that plotting a graph with
build-up of bottomhole pressure in second
exponent and subsequent extraction of square root
cause certain inconveniences using this technique
and introduces errors into calculations.

Due to above mentioned, in order to process
pressure build-up curves, obtained during test of
gas wells, usual equation (2) is recommended.
A formula (15) is derived to equation (2). If we
consider

T P
Z? ° =Bss 96 :qG(surf)BG
0 av
and D, = M, (16)
2
then

T+60

Hg
= —0.183¢g, —1 17
pw pres qG Rh g ( )

Application of results of modelling
of pressure build-up curves in a well
with use of packers

Using above method of processing pressure
buil-up curves, it is considered that liquid
movement stops immediately after well is shut-in
and production rate is zero, i.e. there is no
afterflow.

Such case is hardly possible and its ignoring is
caused by high mathematical challenges. That
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challengies arise when trying to take into account
afterflow effect on pressure buil-up curves.

In many cases, if the test is performed
in an openhole well and volume of sub- or inter-
packer space is very small, neglecting the afterflow
effect is reasonable. It is also reasonable since
the effect itself is almost imperceptible and the
amount of information obtained using existing
methods of interpretation is sufficient to make
the right decision to choose an optimal completion
option [6-8].

At the same time, quite often there are cases
that cause the need to install a packer far from the
bottome hole (100-150 m and more). It leads to the
fact that volume of sub-packer space becomes a
favorable base where afterflow effect appeare. An
effect influences shape of build-up pressure curve.
As aresult, only a small section of pressure buil-up
curve is used during processing.

Another factor that influences nature of
pressure change during initial period of its build-
up is an index of reservoir contamination. In the
theory of pressure build-up, that was generalized
by Ramey and Cobb in their work [9, 10],
influence of resistance of fluid flow at bottome
hole, associated with formation contamination
is taken into account by introducing into
calculation formulas a functions for an additional
pressure drawdown which is proportional
to a skin factor. In this case, nature of influence
of depth and permeability of bottome hole
zone is not considered. Instead, the presence
of a contaminated bottomhole formation zone
(BHFZ) is established. Influence of BHFZ
is estimated by a generalized indicator of
resistance that appears

s B
2nRA

This approach is acceptable when considering a
reservoir system with a very deep drainage zone
compared to a zone of formation contamination,
dimensions of which are neglected.

However, a well test shows that contamination
zone is commensurate with depth of the zone
covered by formation study. Therefore, it is
necessary to take into account non-stationary
phenomena of pressure redistribution inside the zone
of formation contamination during testing [9, 11-13].

Qualitative analysis of contamination zone
does not give a reason weather it is connected to
deep contamination of a formation itself or shallow
with significant contamination in BHFZ.

Joint action of two considered effects
significantly distorts pressure build-up curves.
That makes it difficult to interpret and identify a
certain finite rectilinear section. It is unclear how
these factors influence separately and which one
leads to curvature of the initial section of the
pressure build-up curve.

Well test on exploration areas of fields is the
most difficult to perform. As a consequence,
packers are applied less and technical level of
work decreases.

The Table shows change in some of test values
depending on depth. The analysis showed that quality
of work decreases with depth. First of all, a number of
idle runs increases. The percentage of technically
unsuccessful work at depths over 5 thousand meters
was 8 times higher than that for depths less than 3
thousand meters. The number of tests with a certain
obtained inflow significantly decreased.

Change in test values depending on depth

Number Tests with
Depth of wells, . .
of operations per | Faults, % obtained
thousand m . .
one reservoir inflow, %
Less than 3 1.11 8.7 81
From 3 to 4 1.34 23.7 71
From4to 5 1.67 34.1 55.2
More than 5 3.00 65.3 333

A detailed analysis of technically unsuccessful
operations shown that packer leak does not change
much with depth. Frequency of cases when a tool
does not reach bottomhole do not change much
with depth as well. At the same time, a number of
failures of various parts of testing equipment, as
well as percentage of technological defects, are
sharply increasing with depth, which is often
connected to each other.

The greatest challengies in tests were
associated with closing of locking devices in order
to record pressure recovery curves and with
replacement of fluid in drill pipes after the end of
the test. Two types of locking devices were used
that are as follows: a shut-in rotary valve and a
multi-cycle formation tester, which is closed by
pulling the drill pipes.
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Both types of shut-in devices successfully
operate at depths of down to 4000 m. With
increasing test depth, stability of shut-in devices
decreases sharply. That is caused by increased
flexibility of drill string, made up of pipes with
diameters of 73, 89 and 114 mm, as well as with
helical buckling of borehole, caused by the
flexibility of drilling assemblies. Thus, weight
indicator displays significant different values when
a tool moves up and down. For example, at a depth
of 5102 m, weight indicator readings were as
follows: 50 divisions moving downwqrds and 68
divisions moving upwards. An indicator of weight
showed 45 divisions when a packer was set.
Rotation of shut-in valve was only after a tool was
pulled out to the readings of an indicator of 58
divisions. Shut-in valve was turned only after
pulling a tool from 47 divisions (during packing)
to 62 (during rotation). Next time, if necessary to
turn shut-in valve it was lifted to indicator values
equal to the average value of readings during the
up and down run.

Under these conditions axial tension locking
devices were even more unreliable due to the fact
that pipes hang on the wall of borehole which lead
to restraining force which brought to the effect
similar to shock jars [10, 14-16].

Great challengies arose during efforts to
activate hydraulic circulation valve. In case of oil
or gas inflow from reservoir a valve could only be
actuated in very rare cases. Valves of a mechanical
type, triggered by dropping of a special rod that
cuts a circulation plug were much more effective.
They ensure communication of pipes with annular
space. However, such valves can be installed in
pipes with a diameter of 89 mm and higher.

The most promising are valves that are driven
by rotation of drill pipes. They are either integrated
in shut-off valve or installed just above it. When a
lead screw of a shut-off valve is moved upwards, it
pushes a special rod, which cuts a circulation plug.
Unfortunately, such valves are not manufactured in
series, but produced by well test team or drilling
service companies.

However, there is no circulation guaranee even
with use of described devices. During well test
in Upper Cretaceous reservoirs at 5004-5040 m,
600 m of oil with gas were taken into
73-millimeter drill pipes.

To prevent release of degassed matter from the
pipes, it was decided to fill pipes with water up to
the top before and cut off a pin of circulation valve
by pressure. Then circulation began at pressure on
the top of 10 MPa. After washing was over, lifting
started. Sudennly, during the lifting there was
oveflow of a solution from the annular.
A preventor was closed. Density of a solution was
increased from 1240 to 1600 kg/m’. Solution was
pumped into the annular. Then a well was stopped
for 12 hours. Only after that tool lifting
was completed. Equipment inspection reveald that
a circulation valve was not cut off, a rotational
shut-off valve was not closed although it was
turned more than it was needed. Circulation
was carried out through a relief channel of a shut-
off valve. As a result, shut-off valve was
completely disabled.

During well test of foraminiferal deposits at a
depth of 5151-5206 m, a similar case arose. There
was a fault trying to cut a circulation valve at
pressure of 35 MPa. A crowbar was launched into
pipes to open a mechanical circulation valve, but it
got stuck in pipes. The efforts to restore circulation
continued for almost 2 days. Sharp drill string
reciprocation led to the fact that a crowbar reached
a valve and hit off the circulation plug.

In some cases, during well test of
unconsolidated saturated with water sandstones
liners were stucked by separated sand. Taking into
account such sticks, liners in these areas are
assembled from smooth and short drill pipes
(114 mm in diameter and 10 m in length) and
sometimes from a 108 mm diameter drill collar. In
the upper part of a liner a left sub is instaled.

In case of stick a liner is detached from packers
in a left sub, a well bore is worked out to a head of
a liner and a liner is drilled around by a special bit
made of butt-welding pipe of 146 mm in diameter
with cut teeth reinforced by tungsten. Thereafter a
trap made from the same tube is lowered and a
liner is lifted.

In order to prevent a liner from spilling with
sand, it is recommended, firstly, to carry out a test
with installation of a fitting (preferably adjustable)
to reduce depression to the formation. Secondly, an
intake filter should be installed not in front of a
formation but in the lowest part of a liner. Next
time sand is washed out from the space below
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packer into pipes by an incoming fluid. If a well is
shut-in (closed inlet or shut-off valve) sand settle
in a much smaller amount (no more than 10 % of
volume of the space below a packer). This
contributes to a more successful extraction of a
liner.

However, washing fluid has to be considered
as well. If a well is filled with a solution weighted
with hematite, then upon contact with produced
water, hematite may precipitate and block a filter.
Therefore, it is recommended to inject light
bentonite solution into test zone and above by
50-100 m.

There is an example following. By the time of
a test, a well bottom hole was 5030 m, bottomhole
temperature was 180 °C, bottomhole pressure from
a column of solution density of 1670 kg/m’ was
81.5 MPa. The shoe of a column was at a depth of
4960 m. Two packers with a diameter of 195 mm
were installed in an intermediate column at depth
of 4936 m, and the pressure drop was set at
30 MPa. Total duration of a two-cycle test was
173 minutes, including inflow of 50 minutes
(18 + 32) and build-up of 123 minutes (57 £ 66).
For 50 min, 8.4 m® of produced water was taken
into pipes.

At the end of the test, it was found that a liner
with packers were sticked. Equipment was
reciprocation for 3.5 hours with hiting by jas.
A drill string was disconnected with help of safety
locker when a jar stoped working. Equipment was
lifted to the surface. Processing of pressure
diagrams made it possible to determine all the
parameters of a formation that are as follows:
initial pressure 53.8 MPa, permeability 220 pum?

3
productivity index —170--/9%
MPa
However, two packers and a liner of drill collar
with a diameter of 146 mm and a length of 94 m
remained in borehole. The packers were drilled
around; part of the liner was recovered. Lower part
of the liner was lost, so it was necessary to drill a
new borehole. Since there was no sand in
formation water the most likely reason of stick was
considered as precipitation of hematite on the
contact with formation water [17].
Challenges often occur when removing a
packer from a place after the end of a test and
appear to be as pulls of up to 200 kN. The main

reason for this is that workers are in hurry. When
tested, a packer is under influence of pressure
drawdown and compressive forces that can reach
tens of tons. As a result, rubber flows into gap
between a packer support and walls of the well. If
a packer is unset sharply then rubber is destroyed
and acts as thrust packing ring. It is impossible to
lift equipment in this case. Therefore it is needed
to reciprocate equipment for several hours until the
rubber is destroyed.

At the same time, such an issue can be avoided
if a packer is removed from seat smoothly and
slowly. For that it is needed to pull the equipment
first until the weight indicator shows values that
corresponds to equimpent run upwards before the
packering.Wait for 2-3 minutes and increase pull
by 2-3 divisions. Then again, wait for 2-3 minutes
and, if necessary, and increase pull for another
2-3 divisions. In most cases a packer is removed
from its place and extracted to the surface with
minimal damage. If this procedure is applied then
fluid flow to tubing and possible equipment weight
increase have to be taken into account [18].

Results of analysis of experimental studies and
actual pressure diagrams made it possible to
understand a diversity of pressure build-up curves
of four types, which are discussed below.

Fig. 1, a shows pressure buil-up curve, the
points of which are plotted on a graph with a
semilogarithmic scale. The curve represents a
straight line (I type of pressure build-up curves).
Such build-ups are obtained under "ideal" test
conditions, i.e. when there is no contamination of
the formation and afterflow effect.

However, it has been established practically
that not all the build-up points plotted on a semi-
log plot are always placed on a straight line. It is
much more common to have build-ups as it shown
in Fig. 1, b-d (II, Il and IV types of build-up
curves).

II type PBUC (see Fig. 1, b) refers to the case
when a formation 1is heavily contaminated.
Herewith, start section of PBUC has a much
greater slope than a final straight section. The
curvature of PBUC increases with an afterflow
effect.

The III type of PBUC (see Fig. 1, c¢) is
characterized by concave to horizontal axis shape.
They are encountered in the testing of a formation
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with an increased permeability in bottome
hole zone, when slope of a start section of a
PBUC is less than slope of a final one. It should
be noted that such PBUCs are also encountered in
cases when there is a steady pressure increase
after well shut-in at weak inflow in the open test
period. Herewith, PBUC does not have time
to reach a final straight section during the time
of pressure buil-up.

p

PBUC

d

. T+6
Fig. 1. Types of PBUCs at lgT

Therefore, curves are not completely built-up.
In such case, it is possible to determine only
permeability of zone near well borehole. It is not
always possible to judge unambiguously about
permeability of distant part of a formation, as well
as the magnitude of reservoir pressure.

The IV type of PBUC (see Fig. 1, d) includes
curves, which are a special case of II type of PBUC,
when permeability of distant part of a formation is
much greater than permeability of bottomhole zone.

The slope of finite straight section of a PBUC in
these cases equals almost zero. It can not be
detected using recorded data of a deep gauge
because of its limited sensitivity [19-20].
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Fig. 2. A scheme of pressure distribution in a reservoir
ABCD and A'B'D' — pressure build-ups with the time of
buil-up 6, and 6, (6,< 6,): k; — permeability around the
bottom hole; k, — permeability around the radius; 7 —
liquid height in reservoir or bottome hole; H — burial

depth of oil-bearing formation; p — pressure; p! -
pressure during pressure build-up; p,, — pressure above
the filter; r,, — well radius; 7, — radius of mean action;

rpur — bottomhole radius; 7, — radius of initial pressure
build-up; r; — approximation of schemes of pressure
distribution; », — curves of distribution of radius during

pressure buil-up; » — reservoir radius

Conclusion

Based on modeling of influence of mentioned
factors on PBUC it was established that knowledge
of a reason and nature of PBUC curvature will
allow using all the information on pressure change
after well shut-in during interpretation. Thus, it will
help to determine characteristics of distant and
bottomhole zones of the formation more accurately.

Interpretation of such PBUCs should
consider that an area of influence of a well
covered only borehole zone of a well with
reduced permeability.

Implementation of packers while drilling of
mentioned five wells allowed to overcome all
geological problems successfully in short time and
with great economic benefit.
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