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The purpose of the paper is to design a workflow for well testing to optimize the time of study and reduce the switch-off
period of wells in a pilot test. Another puprose is to confirm the economic efficiency of the presented workflow. Wells
T-23, T-361, T-388 of the A-field were used as objects of study. Deposits of A-field are predominantly represented by
cavernous-fractured carbonate rocks of the Riphean age.

During the study an analysis of publications on the problem was performed. Field tests of wells located in low permeability
carbonate reservoir were carried out. Modeling of well tests was carried out. Comparative calculations on the processing of
results with help of Saphir software of KAPPA Engineering were made.

Results on development of the well test workflow are given. The data of hydrodynamic investigations for 12 wells
operating Riphean carbonate deposits for the period 2005-2008 are analyzed and results for wells T-23, T-361, T-388 are
presented. An example of calculation of stabilization time for wells by the method of steady-state sampling as well as
estimation of the optimal time of recording the pressure recovery curve are given. In addition, a comparison of the standard
workflow) used in the well test (RD 153-39.0-109-01) is performed. Methodical instructions on complexing and stage of
implementation of geophysical, hydrodynamic and geochemical studies of oil and oil and gas deposits (with the method)
are presented in the paper. Based on the comparison economic efficiency was established.

B crarbe ObuTa mocTaBieHa IeNb pa3padoTaTh AW3AH T'MAPOAMHAMHYECKHUX HCCIEAOBAaHUH CKBaXKMH JUIS ONTUMHU3ALMK
BPEMEHH TIPOBEJICHHs HCCIICJIOBAHUA M COKpAIIeHHs] MepHoJa HX OCTAHOBKM Ha OTale OIBITHO-POMBIIUICHHOM
9KCIUTYaTallly; TOATBEPIUTh SKOHOMUYECKYIO 3(P(EKTHBHOCTD MPEACTAaBICHHOW METOAMKH. OOBEKTOM HCCIICHOBAHHS
BeICTYmIH ckBakuHBI T-23, T-361, T-388 mecropoxeHust A, MPOXYKTHBHbIC OTIOXKEHHS KOTOPOTO MPEUMYIIECTBEHHO
TIPE/ICTaBICHBI KABEPHO3HO-TPEIIMHOBATBIMI KapOOHATHBIMH ITOPOaMu pUdEcKoro Bo3pacTa.

B xoxe paboTbl OBUI BBINOJIHEH aHANM3 ITyOJNMKALMH IO HCCIeAyeMol mpoOieMe; NPOBEACHBI IPOMBICIOBBIE
THAPOJANHAMUYECKHE HCCIIEIOBAHMS CKBAKHH, BCKPHIBAIOIINX HU3KOMPOHHIAEMBIii KapOOHATHBII KOJUIEKTOP; BBIMOIHEHO
MOJZICIMPOBAHHE MHAPOANHAMUYCCKHUX HCCIICJOBAHMI, IPOBEACHBI CPABHUTEIBHBIC PACUETHI 110 00pabOTKE Pe3yIbTaTOB C
MIOMOLIBIO MPOTrpaMMHOT0 Komiuiekca Saphir kommannun KAPPA Engineering.

IpuBeaeHb! pe3yabTaThl pa3padoTKH AH3aiiHa THAPOJMHAMUYECKHX HCCICAOBAHHIN B YCIOBHIX KapOOHATHOTO KOJIIEKTOPA.
ITpoananu3upoBaHbl [aHHBIE THAPOJMHAMUYECKHX HCCIEAOBaHHN 11 12 CKBaXKHH, JKCIUTyaTHpYROIINX pudeiickue
KapOOHaTHBIE OTIOXKEHNUS, 3a epro 2005-2008 rr., npeacTaBIeHb Pe3yabTaThl IO TpeM ckBaxkuHam: T-23, T-361, T-388.
ITpuBeeHb! MpUMEp pacyeTa BPeMEHH CTaOMIN3ALMK [IPH UCCIICOBAHNH CKB)KHHBI METOZOM YCTAHOBUBILMXCS OTOOPOB,
a TaKoKe OLCHKAa ONTUMAJIBHOTO BPEMEHH PErHMCTPALMH KPHUBOH BOCCTAHOBJICHHUs NaBiieHHs. KpoMe TOro, BBINOIHEHO
CpaBHEHHME CTAHJAPTHON METOAMKH, KOTOPOH PYKOBOJCTBYIOTCSI IPH MCHBITAaHWM CKBaXuHbl — «PJI 153-39.0-109-01.
Mertoauueckie yka3aHHs MO KOMIUICKCHPOBAHHIO M DTAIHOCTh BBINOJHEHHS TIe0(pU3HYECKUX, THAPOJHMHAMHYECKUX H
TeOXUMHYECKUX MCCIIe0BaHUi HEPTAHBIX M He(TEra30BbIX MECTOPOXKACHHI», — C METOJMKOI, IIPE/ICTABICHHON B CTaThe.
Ha ocHoBe 1aHHOTO CpaBHEHUs OblIa YCTAaHOBIICHA YKOHOMHYECKast Y(PPEKTUBHOCTb.

Anastasiya E. Davydova — PhD student at the Department of Reservoir Engineering (tel.: +007 391 244 86 25, e-mail: DavydovaAE@knipi.rosneft.ru). The contact person for

correspondence.

Aleksandr A. Shchurenko — PhD student at the Department of Reservoir Engineering (tel.: +007 391 244 86 25, e-mail: ShchurenkoAA@knipi.rosneft.ru).

Nikita M. Dadakin — PhD student at the Department of Reservoir Engineering (tel.: +007 391 244 86 25, e-mail: DadakinNM@knipi.rosneft.ru).

Artyom D. Shutalev — PhD student at the Department of Reservoir Engineering (tel.: +007 391 244 86 25, e-mail: ShutalevAD@knipi.rosneft.ru).

Bronislav B. Kvesco (Author ID in Scopus: 57201123338) — PhD in Physics and Mathematics, Professor at the Department of Reservoir Engineering of the Institute
of Oil and Gas (tel.: +007 391 244 86 25, e-mail: kveskobb@gmail.com).

JaBblioBa AHactacusi EBrenbeBHa — acnupanTt kadeapsl pa3paboTKu M SKCIUTyaTaldd He(TSIHBIX M Ta30BbIX MecTopoxieHui (tem.: +007 391 244 86 25, e-mail:
DavydovaAE@knipi.rosneft.ru). KoHTakTHOE JUIIO ISl TIEPETTUCKH.
lypenko Asekcanap AJIeKCAaHAPOBUY — acIHUpaHT Kadeapbl pa3pabOoTKU M IKCIUTyaTalMd HE(TAHBIX M ra30BBIX MecTopoxkaeHuil (tem.: +007 391 244 86 25, e-mail:

ShchurenkoA A@knipi.rosneft.ru).

Janaxun Hukura MuxaiiioBiy — acipaHT Kadepsl pa3spaboTKK 1 SKCIUTyaTalii He()TAHBIX M Fa30BBIX MeCTOPOXK/IeHHH (Terw.: +H007 391 244 86 25, e-mail: DadakinNM(@knipi.rosneft.ru).
IIyraneB Aprem JIMATpHeBHY — acipaHT KadeIpbl paspabOTKH H SKCIUTyaTali He()TSHBIX 1 ra30BbIX MecToposkzieHHii (tei.: +H007 391 244 86 25, e-mail: ShutalevAD@knipi.rosneft.ru).
Kgecko Bponncias BponnciaBoBuy — kaHauaaT GU3MKo-MaTeMaTHYECKHX HAYK, Tpodeccop Kadenpsl pa3pabOTKH U IKCIITyaTalui HEQTAHBIX M Ta30BBIX MECTOPOKICHHI
Nucruryra Hedtr 1 raza (ten.: +007 391 244 86 25, e-mail: kveskobb@gmail.com).

Bectuuk ITHUITY. I'eonorus. Hedreraszosoe u roproe aemno. 2018. T.17, Ne2. C.123-135. DOI: 10.15593/2224-9923/2018.2.3



124 ISSN 2224-9923. Perm Journal of Petroleum and Mining Engineering. 2018. Vol.17, no.2. P.123-135

Introduction

Hydrocarbons located in carbonate reservoirs
progressively play an important role in world
energy resources. Today, oil reserves containing
heavy and super heavy oil associated with
carbonate reservoirs compose 30 % of all
explored world reserves [1-4]. Oil reserves
located in such reservoirs in Russia represent
more than 50 % of all reserves. The largest assets
with such deposits are as follows: an Eastern
section of the Orenburg field, Kuyumbinskoe and
Zapadno-Chonskoye deposits in Eastern Siberia,
Badra project in Iraq, Prirazlomnoye field
offshore the Pechora Sea [5-6].

The paper considers the A-field with pay zone
represented mainly by strong naturally fractured
carbonate rocks of Riphean age. Riphean deposits
are composed by terrigenous deposits in the lower
part (Zelidukonskaya and Vedrashevskaya strata)
overlapped by clay and carbonate deposits of the
Madrinian strata. There are about 2.500 m of
deposits of predominantly carbonate composition
consisting of alternating carbonate packs that
have thickness of about 500 m each and clay-
carbonate packs, each of that has thickness around
100-200 m. Carbonate packs consist of dolomite
for 90-95 % and interbeds of mudstone for 10-5 %.
Argillite interlayers occupy 30 to 70 % of
total thickness in argillaceous-carbonate packs.
Thickness of interlayers of argillites varies from
millimeters to several meters [7].

When carbonate reservoir rocks are formed
both conditions for formation of sediments and
secondary post-sedimentation transformations of
carbonate rocks are crucial. According to the
total amount of geochemical indications of
sedimentation conditions, it is assumed that
formation of the A-field occurred in marine
desalinated conditions with significant local
influences of freshwater masses. Voids in
carbonate rocks have been forming at all
the stages of lithogenesis. The primary
sedimentation structure of carbonate sediments
determines further development of post-
sedimentation processes, which in aggregate
finally forms the reservoir properties of
carbonate  rocks.  Primary  porosity in
organogenic structures is much higher than in
fine-grained sludge. That is caused by void space

in stromatolite and algal dolomites. Dense
packing of primary sedimentation sludges and
absence of organic residues define their low
porosity. A matrix is almost impermeable. Its
porosity is in the range of 0.1-1 % [8-11].

It should be noted that fracturing significantly
influences conditions of fluid flow in carbonate
rocks of Vendian and Riphean age. That causes
development of complex type reservoirs such as
fracture-pore, pore-fracture and fracture-vug ones
[12-13]. Fracturing is one of the factors
contributing to both flow of hydrocarbons and
formation of secondary porosity [14-15].
Numerous studies conducted in the All-Russian
Petroleum Research Geological Exploration
Institute (VNIGRI), established that density of
fractures does not increase with depth, but its role
in the formation of reservoir properties increases.
Significance of cracks as the main ways of fluid
flow increases with depth. Results of the study
show the fracture volume is extremely low and
does not exceed 0.03-0.05 % in much fractured
rocks [16]. Therefore, cracks serve mainly as
filtration ways of hydrocarbons and indirectly
participate in the formation of secondary leaching
pores. Secondary pores of leaching, developed
along the open fractures are 0.5-2.5 % and reach
5-6 % in highly fractured rocks [17].

Design of well test

The main geological characteristics of the
A-field are given in Table 1.

The A-field refers to deposits of a very
complex geological structure with the following
characteristics:

— high lithological and facies heterogeneity;

— significant disintegration;

— isotropy of fluid flow properties;

—intensive exchange fluid flow between
fractures and matrix.

Table 1
Geological parameters of the A-field
Parameter Description
Phase state Oil and gas condensate
Field type Massive, tectonically shielded
. L1tholog1.cal Carbonate
Reservoir composition
type By. the type of Vug-fracture
void space
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Such the parameters are the reason for radial
fluid flow mode not to be reached. On the one
hand, the radial flow can be “hidden” by the
effect of wellbore influence or by a linear flow
in the case of a well and fracture. On the other
hand, the radial inflow regime can be distorted
by the appearance of the following boundary
conditions:

— interference with surrounding wells;

— geological fault, facies substitution (presence
of an impenetrable boundary);

— processes occurre in the wellbore;

— gas cap (constant pressure boundary).

Since the movement of fluid flow is complex,
interpretation of well test results in a carbonate
reservoir is not an easy task. In order to eliminate
the ambiguity of the information gathering, the
paper proposes the development of an integrated
approach to modeling the process of conducting
research and forecasting the data obtained by
design.

The method allows to:

—predict the duration of work in a certain
mode;

—predict the duration of the stop on the
pressure build-up (PBU) curve while the total
duration of well test is determined taking into
account the least loss of operating time and
production of hydrocarbons;

—take into account the
technological conditions of work;

—identify the most frequently pop-up factors
and take actions to reduce their negative impact on
well test;

— assess the possibility of obtaining reservoir
properties and well parameters using PBU curves;

— estimate oil production losses.

The paper presents the results of an analysis of
data from three production wells that have revealed
a pay zone represented by Riphean carbonate
sediments. It is planned to re-test the Wells T-23,
T-361, T-388 at the A-field in 2018 using multi-
rate flow testing and pressure transient testing
(recording of bottomhole pressure after shutdown
of the well). It is planned to shut-in the well for
trial operation after well testing.

Design of well tests was developed in the
software Saphir of the Ecrin package of KAPPA
Engineering [18]. The following data are used as
initial information:

technical and

1. Characteristics of candidate wells

The first tests of Wells T-23, T-361, T-388
were carried out in 2007. Well completion is done
for them by cumulative perforation PKO-89C
with hole density of 14 holes/meter for the Well
T-23 and 20 holes/meter for Wells T-361 and
T-388. Several cycles of swabbing were
conducted to trigger the inflow with depression of
up to 35 % of reservoir pressure, after which the
well started to gush.

Real well performance was used to make the
research design. The main parameters of candidate
wells are shown in Table 2.

Table 2
Description of wells
Parameter Description
Well T-23 T-361 T-388
Value Exploration Exploration Exploration
Type Vertical Vertical Vertical
Rate, m*/day 182.8 309.0 136.0

2. PVT fluid properties, reservoir parameters
Tables 3 and 4 show the properties of fluids
and parameters of the reservoir.
Table 3

Properties of fluids

Parameter Units T-23 | T-361|T-388
Initial formation pressure kgf/cm® 216 1200,6 [200,6
Viscosity of reservoir oil 1, cPs 1.332] 1.06 | 1.06

Volume factor of oil B, fr.unit 1.288|1.465 | 1.465
Dens.lt.y of oil (reservoir glom’® 0714| 07 | 07
conditions) p, ;..

Density of oil (standard glom’® 0822108250825

conditions) p, s

Total compressibility Ct 1/MPa-10°| 183 | 183 | 18.3

Table 4
Parameters of the reservoir
Parameter Units Value
Net pay thickness H,,, M 93.2
Mean reservoir porosity ¢ fr.unit 0.01

3. Screening for equipment

The device SAMT-02 is proposed to run well
test. That depth gauge-thermometer is designed to
record pressure and temperature values along the
wellbore and change them over the time at any
point, for example, at the bottom when the
pressure recovery curve is recorded [19]. The main
advantages of the device are:

— speed measuring mode to ensure a quick study;
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— tuning the operating mode and data transfer
without disassembling the housing.

Characteristics of equipment given in Table 5
were used as initial data for design of the research.

Table 5
Some technical features of SAMT-02
Parameter Units Value
Pressure measuring range MPa 0-60
Max1.n.1um permissible operating oC 40,4125
conditions
Minimum measurement resolution S 1/128
Continuous operation time from a new . Up to
Units
battery 1 year
Pressure resolution by pressure MPa 0.0001
Maximum recording speed S 1
Accuracy of pressure measurements
% 0.15
from full scale

4. Creating of a research program

The paper deals with design of an indicator
diagram (ID) having forward and reverse stroke by
the method of monotonically-step change in
production rate.

Multi-rate flow testing wunderly all the
modifications of research options using the ID.
Full pressure recovery during shutdown of a well
and complete stabilization at regime are mandatory
requirements for conducting studies using the
multi-rate flow testing [20]. It is known, that in
case of low-permeability reservoirs, this process
requires a longer time.

Four modes of the direct stroke (with a
minimum choke) are studied, a stop at the PBU
and two reversal modes. Reverse run modes are
used to control well cleaning and deterioration of
bottomhole zone properties. Recording the PBU
curve after the end of the direct stroke is suitable,
since in the last mode of the direct stroke, the work
with the maximum production rate takes place,
which determines the maximum value of the
derivative pressure at the PBU curve. Thus, the
most favorable conditions are created for cleaning
the bottomhole from liquid and mechanical
particles, which ensures good quality of a PBU
curve [21-26].

Stabilization time for wells under consideration
in research at the A-filed is calculated by the multi-
rate flow testing using the formula

_R

t )
4.5

y

where R, — radius of a source bounder or half
a distance to neighboring wells, m; y -
piezoconductivity of the formation, m%/s.

Duration of well performance in each
mode is measured based on well switch-on
to the steady state. The coefficient of
piezoconductivity of the reservoir is calculated by
the formula

_k
H R B* b
where k — formation permeability, m?; p — dynamic

viscosity of formation fluid, Pa-s; B* — reservoir
elasticity, Pa ™.

X

Table 6
Recommended well operating modes
Choke, Duration, Estlmated
Technology production rate,
mm h 3
m’/day
Well T-23
Cleaning of the
bottomhole 10 24 149.8
formation zone
PBU curve
6 42 64.9
. 8 42 113.2
Straight run 10 0 1298
12 42 182.8
PBU curve
Reverse run 10 42 149.8
8 42 113.2
Well T-361
Cleaning of the
bottomhole 10 24 216
formation zone
PBU curve
6 17 121.9
. 8 17 166.1
Straight run 10 7 216
12 17 309
PBU curve
Reverse run 10 17 216
8 17 166.1
Well T-388
Cleaning of the
bottomhole 10 24 123
formation zone
PBU curve
6 19 70
. 8 19 93
Straight run 10 0 123
12 19 136
PBU curve
Reverse run 10 19 123
8 19 93
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Well test data taken in 2007 (permeability,
wellbore storage, flow rate) was used as initial data to
create the design [27]. Neutral value of the mechanical
skin factor equal to 0 was used during the modelling.
Table 6 shows the initial data and estimated time
required to operate the well in each mode.

Models of well test design for Wells T-23, T-361,
T-388 are given in Fig. 1. According to results of the
modelling conducted noted that in order to obtain a

high-quality ID it is necessary to operate the well in
each mode (without taking into account the time
required to change the regime), not less than:

—42 h for Well T-23;

— 17 h for Well T-361;

— 19 h for Well T-388.

Diagnostic PBU curves were obtained as a
result of numerical modeling. Fig. 2 shows a
detailed curve for Well T-23.
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Ng ] I
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'ia 208 curve curve
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2 1 35h 100 h
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A~ 1984
g 2 E >
=3 P 42ht
S & 100 :
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Fig. 1. Well test design: a — T-23; b — T-361; ¢ — T-388
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Fig. 4. Real chart to diagnose the PBU curve of the Well T-23 in bicoordinates
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According to the modelling done wellbore
storage time was 12 hours and radial flow started
after 35 hours.

In order to obtain correct results when
interpreting the PBU curves of the Well T-23,
radial flow regime should be at least 1/2 of
logarithmic cycle. Taking into account such the
condition the time of recording the PBU curve is
around 100 hours (4 days).

As a result of the design made, a thorough
analysis of the initial data was performed and
bottomhole pressure behavior for Wells T-23,
T-361, T-388 was numerically modelled (Fig. 3).
Based on results of modelling, the recommended
study time is:

— 100 h for Well T-23;

—40 h for Well T-361;

— 35 h for Well T-388.

Besides, it was possible to compare results of the
study design with real test results for the Well T-23.

It should be noted that the PBU curve have
been recording for 144 hours as stated in
recommendations specified in RD 153-39.0-109-01.

There is in the obtained diagnostic chart of
PBU curve mathematical modeling a long period
of influence of wellbore storage observed in
bilogarithmic coordinates. That is complicated by
phase redistributions lasting for 35 h. The time to
radial flow is about 38 h.

Analysis of the Fig. 6 shows that radial flow
mode of the real well test starts to be stable after
Toegrad Which is equal to 38 hours, while the
Tvegrad, Obtained as a result of study design
modeling was 35 h. The data above confirm the
high efficiency of the application of the
methodology for developing an integrated
approach to modeling the research-based design
process.

Economic impact

During the planning of well testing at the stage
of pilot operation of wells testing time is the factor
for the economic evaluation. The smaller the
period of well testing and, as a consequence, shut-
in period, the more profitable the project is.

A comparative analysis was performed in order
to assess the economic impact of the approach

presented, Recommendations specified in RD 153-
39.0-109-01 were used in accordance with
geological conditions as well as data obtained as a
result of modeling the design of the study. Based
on recommendations specified in the RD, the
required operating time for the well in one
mode for a reservoir with a permeability
0f 0.05-0.01 pm? is 96 hours, and the time for PBU
curve recording is 144 hours [28-32].

Initial data for calculation are given in Table 7.

Table 7
Initial data for economic analysis
Parameter | Value
Technical characteristics
Well TT-23 T-361 | T-388
Production rate Q,;, tonnes/day 150.3 254.0 111.8
The time of recording the PBU
curve, day:
— standard procedure 6 6 6
RD 153-39.0-109-01 T
— test design methodology 75 4.2 1.7 1.5

Economic macro parameters

Oil price Spar, (average for the year, as of February 68.95
2018), USD/bbl ’
Barrel coefficient Ky, (according to the analytical 743
agency ARGUS), barrel/tonne '

As it was mentioned above, when considering
the standard approach, the minimum time to record
the PBU curve of 77 = 144 hours (6 days) is
accepted for wells with high stable rates and
reservoirs with a permeability below 0.05-0.01 um?.

Oil price S,, doll/tonne [33-34]:

So = Sban' : Kbarr =
=68.95-7.43=512.30.

Taking into account the dollar exchange
rate (for February 2018) Sion = 57.66 rub/doll,
cost of o0il S, thousand rubles/tonne:

§=38o " Saont =
=512.30 - 57.66 =29.54.

Mass of oil obtained during well testing,
depending on the methodology used for well test
forecast, tonne:

M, = Qoil - T.

The economic impact I when applying the
design development method in comparison with
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the standard approach was calculated by the
formula [34-38]

=M, —M,,)S,

The Table 8 presents the results of economic
calculations.

Table 8

Results of economic comparison of methods

Time, days |Oil loss, tonnes| Cost

It follows from the data above that economic
impact of the application of the proposed
methodology for forecasting a well test based on
design in comparison with the standard approach
for RD 153-39.0-109-01 for the considered
wells of an A-field will be as follows:
I; = 7991.8 thousand rubles, I, = 32 263,6 thousand
rubles, I3 = 14 861.6 thousand rubles.

It can be concluded that the design
methodology of the study allows shortening
the period of well test at the stage of
planning. Thus, the shut-in period of the
well will decrease, which will allow reducing
losses at the stage of pilot operation of wells and
obtaining additional profit from the product sales

The correct evaluation of time for ~ ——

well testing run by the Test-Design
method decreases the time for well
shut-in during pilot operation.

The result — more oil is sold

Oil .. |Economic
rate of oil, impact
Well | tonne/ |RD qut- RD Te.st- thousand thousand
design design| rubles/
day rubles
tonne
0 || 1 | My, | M, S I
T-23] 1503 | 6 | 42 | 901.8 | 631.3 7991.8
T-361] 2540 | 6 | 1.7 |1524.0/431.8| 29.54 |32263.6 _
T-388) 111.8 | 6 | 1.5 | 670.8 | 167.7 14 861.6 (Fig. 5).
50 000
40 000 -
g
2 30000 -
<
5
2 20000
.
H
10 000
0 {

Well T-23

® RD 153-39.0-109-01

Well T-361

Well T-388

m Test-Design method

Fig. 5. Results of economic comparison of methodologies. Economic effect
of applying the Test-Design methodology

Conclusions

As a result of the design, a thorough analysis of
the initial data was made and bottomhole pressure
bahaviour in wells T-23, T-361, T-388 was
numerically simulated. Based on modelling results
recommended duration of the test is:

— 100 h for Well T-23;

—40 h for Well T-361;

— 35 h for Well T-388.

Oil losses for the well shut-in are:

— 631.3 tonnes for Well T-23;

—431.8 tonnes for Well T-361;

—167.7 tonnes foe Well T-388.

Data of the Well T-23 were also compared with
real test data. It was established in the study that
the design chosen of the study and calculations
performed are fully confirmed.

Modelling of well testing based on the design of
the study is econmically proved. Specification of
the time for the test in comparison with the standard
approach RD 153-39.0-109-01 allows shortening
the well shut-in period and increasing the time of oil
production at the stage of pilot operation. Based on data
of three exploratory wells of the A-field the average
economic impact was 20.292.7 thousand rubles.

In conditions of existing pattern of a field
development system, in order to improve the
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quality of well testing it is necessary to accurately
set the hydrodynamic study objectives in a target
well with identification of capabilities of several
methods of well testing, as well as obligatory
observance of the research technology stated
in the design. That will significantly improve
the quality of well testing, optimize the cost of
research and loss of oil, compensating their
high accuracy of information received. The
solutions proposed in the paper allows to assess
the feasibility and cost-effectiveness of the work
planned.

It is obvious, that in order to carry out
qualitative research, it is necessary to plan well
testing at the pre-measurement stage. In other
words, before any testing it is necessary to
execute the design of well testing either in a

specialized software product or by empirical
formulas [39-42].

It is important to note that, no matter how ideal the
study was planned, it is necessary to provide technical
(well preparation, selection of operable research
equipment) and technological (observance of the test
time) conditions in a target well of each of the
responsible parties (oil company and service company).
In addition, it is necessary to establish what exactly can
prevent the obtaining of a clearly diagnosed area of
radial flow. On the one hand, the radial flow can be
“hidden” by the borehole storage or by a linear flow in
case of a well with a fracture. On the other hand, the
radial inflow regime can be destroyed by the boundary
condition such as: 1) interference with surrounding
wells; 2) geological fault (impermeable boundary);
3) gas cap (constant pressure boundary).
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