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UDС 553.98 

ANALYSIS OF OIL-WATER CONTACT ON THE BASIS 
OF RESULTS OF WELL CORRELATION AND  

FORMATION-RESERVOIR SATURATION (р. 4) 

G.P. Kuznetsova1, E.N. Soboleva2 

I. Gubkin Russian State University of Oil and Gas1 
65, Leninsky prosp., 119991, Moscow, Russian Federation, 
tel./fax: (499) 507-89-29, 
е-mail: gp_kuznetsova@ipne.ru; 

"All-Russian Scientific-Research Geological Oil Institute" – 
VNIGNI2 
36, Entuziastov shosse, 105118, Moscow, Russian Federation, 
tel.: (495) 673-26-01, 
е-mail: soboleva2105@mail.ru 

Problems relating to justification of initial position of fluidal 
contacts in a deposit drilled by exploration wells are considered 
in the article. The deposit is not developed. The example of a 
real field study witnesses the fact that justification of fluidal 
contacts requires some comprehensive analysis of not only the 
researches’ results of the inflow and GIS data interpretation but 
also accounting of tectonic factor.  

Key words: collector; oil; gas; reservoir saturation; geologi-
cal heterogeneity; geological model; reservoir properties (filtra-
tion-volumetric characteristics); fluidal contacts; seismic surveys; 
tectonic faults. 
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RAISING EFFICIENCY OF HARDLY-RECOVERABLE 
RESERVES EXTRACTION ON THE BASIS  

OF ACCOUNTING OF DISJUNCTIVE FAULTS  
AND ANALYSIS OF GEOLOGICAL-TECHNICAL 

MEASURES (р. 12) 

A.N. Lesnoy, A.V. Bochkarev, E.I. Bronskova  

"Lukoil–Engineering, Ltd." 
2, Suschevsky Val str., 127055, Moscow, Russian Federation, 
tel.: (495) 983-22-86, (495) 983-22-94, 
fax: (495) 983-21-41, 
е-mail: LUKOIL-Engin@lukoil.com 

Hydrodynamic situation and ongoing activities in relation to 
stimulation of oil inflow in producing wells at Vatyegansky field 
witness the fact that the remaining oil reserves are concentrated 
in closed units, which are limited by faults in accordance with 
seismic data. Regular changes of rocks’ physical-chemical pro-
perties of in normal-fault traps as well as significant difference 
in values of a productive formation pressure on different sides of 
a disjunctive and different hypsometric levels oil-water contact 
(OWC) prove the same fact. Possibility of providing control over 
oil resources extraction with account of a deposit block structu-
re, definition of feasibility and, if necessary, choice of optimal 
system of a formation pressure maintenance with account of 
blocks boundaries position are shown. Application of a formati-
on hydraulic fracturing in horizontal sections of producing wells 
should be conducted in the areas of faults influence in porous-
fractured reservoirs.  

Key words: formation hydraulic fracturing; normal-fault 
traps; cracks; formation pressure; faults; horizontal well. 

UDС 622.276.63 

INCREASE OF RESERVOIR COVERAGE  
BY ACIDIZING (р. 17) 

Oleg Marsimovich Mirsayetov1,  
Мarsel Atlasovich Khaziyev1,  
Bulat Gumarovich Akhmadullin1,  
Ilshat Maratovich Nasibulin2 

Almetyevsk State Petroleum Institute1  
2, Lenin str., 423450, Almetyevsk, Republic of Tatarstan,  
Russian Federation,  
e-mail: mirsaetov@yandex.ru; 

JSC "NIIneftepromkhim"2 
е-mail: nas-ilshat@yandex.ru 

The natural heterogeneity of carbonate reservoir rocks is the 
cause of a great variability in acidizing efficiency and of the ab-
sence of efficiency in roughly half the borehole operations as 
well. Incomplete registration of geological heterogeneity para-
meters reduces the reservoir coverage with acidizing. Performed 
was the research of belonging of the Bashkir horizon limestones 
to different structural genetic types and their distribution in well 
columns, of their solubility and of the conditions of formation of 
acid penetration channels in the shape of sap-rots. The necessity 
of studying the variability of reservoir-scale fracturing is shown. 
It was ascertained that the increase of reservoir coverage with 
acidizing can be achieved by adjusting the acid reaction rate 
with limestone of various types, by establishing the conditions 
of sap-rot formation and by carrying out acidizing in produc-
tive carbonate reservoirs with the initial permeability exceeding 
0,05 m2. Detection and registration of high fracturing zones 
ensure highly accurate information on oilfield facilities while 
acidizing.  

Key words: carbonate reservoirs; natural heterogeneity; res-
ervoir acid stimulation; reservoir coverage with acidizing; reser-
voir porosity and permeability; limestone structural-genetic type; 
acid reaction rate; conditions of sap-rot formation; initial per-
meability; secondary permeability; porous-cavern-fracture struc-
ture; predicting of high fracture zones. 

 
 
UDC 622.276.63 

STUDYING OF ACID COMPOSITIONS, CONDUCTED 
BY CJSC "BURSYNTEZ-M", TO INCREASE  

OIL PRODUCTION (р. 24) 

A.V. Korenyako1, A.N. Ignatov1, A.A. Seleznev1,  
V.V. Sergeev1, A.V. Makarevich2, V.V. Ragulin3,  
I.N. Pelikhov4, M.I. Rudoy4 

CJSC "Bursyntez-M"1 
2, Ugreshskaya str., POB 39, 115088, Moscow, Russian Federation, 
tel./fax: (495) 748-86-81, 
e-mail: Ankor39@mail.ru; 
"BelNIPIneft"2; 
"RN–UfaNIPIneft, Ltd."3; 
JSC "LUKOIL–Engineering" "PechorNIPIneft"4; 

"Ukrneft" Scientific–Research and Design Institute5 

The article presents the results of investigations of acid com-
positions "Sinol KMK-BS" and "Sinol KMK-PNP", produced 
by CJSC "Bursyntez-M", that were used for treatment of a well  
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bottom-hole area of both carbonate and terrigenous reservoirs. 
Republic Unitary Enterprise (RUE) of "Belorusneft" Production 
Association" tested "Sinol KMK-BS" acid composition in carbo-
nate reservoirs to remove calcite scale from wells" of "RN− 
Yuganskneftegaz, Ltd.", some oil fields" of "LUKOIL–Komi, 
Ltd." and in the Western Siberia. It is stated that the use of spe-
cially selected additional components in these acid compositions 
allows increasing efficiency of wells acidizing irrespective of 
the stage of deposits development.  

Key words: acid composition; organic and inorganic acids; 
alcohol; surfactants; corrosion inhibitor; carbonate and terrige-
nous reservoirs; interfacial tension; rate of dissolution of carbo-
nate, kaolinite and salts; rate of steel corrosion; compatibility of 
acid compositions with various liquids.  
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THE FIRST EXPERIENCE IN USING DIVERTING ACID 
COMPOSITIONS IN TERRIGENOUS RESERVOIRS  

OF THE WESTERN SIBERIA (р. 31) 

N.A. Cherepanova1, L.V. Popova1, N.A. Veremko2,  
E.V. Sokryukin3 

"KogalymNIPIneft" in Tyumen, an affiliate of "LUKOIL–
Engineering, Ltd." 1 
143a, Respublika str., 625026, Tyumen, Russian Federation; 

"LUKOIL–Engineering, Ltd."2 
2, Suschevsky Val str., 127055, Moscow, Russian Federation, 
fax: (495) 983-21-41; 
"Master-Neft, Ltd."3 

The problem of increasing a formation coverage by acidiz-
ing while bottom hole treatment can be solved by using divert-
ing acid compositions with thickeners. Rheological and struc-
tural studies of a synthetic polymer as an additive in acidic mix-
ture are carried out. Possibility of high-viscous gels formation in 
proportion with the depletion and acid neutralization in compo-
sitions with "Liquid HE-150XPT" gelling agent, maintaining rock 
dissolution intensity is experimentally proved. Experimental work 
in relation to the technology implementation proved its effec-
tiveness in terrigenous reservoirs in case of presence of areas, 
characterized by high absorption and low reservoir pressure.  

Key words: technology; acid treatment; gelling agent; poly-
mer; diverting acid compositions. 
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EFFECTIVIZATION OF 1
10BS  FORMATION  

DEVELOPMENT OF NOVO-PURPEISKOE OILFIELD 
BY APPLICATION OF "DOUBLE TAIL" TECHNOL-

OGY. METHOD OF PREVENTION OF BOTTOM-
WATERS CONE FORMATION (р. 34) 

D.I. Khokhlov1, I.P. Popov2 

JSC "VChNG" JSC "NK "Rosneft"1 
e-mail: dikhokhlov@rosneft.ru; 

Tyumen State Oil and Gas University2 
38, Volodarsky str., 625000, Tyumen, Russian Federation, 
tel.: (345) 225-69-77, 
e-mail: tenchinage@yandex.ru 

The main cause of fast water-flooding of horizontal wells of 
Novo-Purpeiskoe oilfield, namely, bottom waters coning, is de-

termined on the basis of geological-exploration data. The article 
discloses physical principles of bottom waters coning as well as 
suggests some method of developing deposits with underlying 
water, heavy aquifer, which takes into account heterogeneity of 

1
10BS  formation geological structure, allows the deposit’s deve-

lopment with rapid oil and liquid removal without formation of 
hardly-recoverable hydrocarbon reserves.  

Using of "Double tail" system allows twice or even more in-
crease of oil production volume, accumulated during 10 years of 
a well operation. 

Key words: oilfield; rocks; reservoirs; Double tail; water 
cone; hardly-recoverable hydrocarbon reserves; wells water-floo-
ding; fractures; pores; reservoir complex structure; fracture-pore 
reservoir; pore-fracture reservoir. 

 
 

UDC 622.276.652 

ONE OF THE POSSIBILITIES THAT ALLOWS  
PERFORMING IN-SITU COMBUSTION WITH LIGHT 

HYDROCARBONS (р. 38) 

Eugenу Nikolaevich Mamalov, Anatoly Sergeevich Strekov 

Institute of Geology of Azerbaijan National Academy  
of Sciences  
29а, G. Javida prosp., Az 1143, Baku, Republic of Azerbaijan, 
e-mail: evgeniy_mamalov@rambler.ru 

Possibility of performing light hydrocarbons oxidation to be 
used at the fields containing light oil is assessed in the present 
article. The experiments were carried out with light oil and con-
densate, selected from various fields of Azerbaijan. "UON-1" unit 
was used for conducting the experiments. Hydrocarbons reactiv-
ity, such as ignition temperature and oxidation rate, was deter-
mined. Usage of a catalyst is proposed in some cases to provide 
a stable combustion source.  

Key words: light hydrocarbons; fire flooding; concentra-
tion of combusted fuel; ignition temperature; oil oxidation rate; 
catalyst. 
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APPLICATION OF FORMATION SLIM-MODELS FOR 
PHYSICAL MODELING OF OIL DISPLACEMENT 

PROCESSES BY MISCIBLE AGENTS. PART 3. SOME 
SPECIFIC FEATURES OF MASS-TRANSFER WHILE 
OIL REPLACEMENT BY CARBON DIOXIDE (р. 43) 

V.N. Khlebnikov1, V.B. Gubanov1, A.M. Polischuk2 

I. Gubkin Russian State University of Oil and Gas1 
65, Leninsky prosp., 119991, Moscow, Russian Federation, 
е-mail: Khlebnikov_2011@mail.ru; gubanowww@gmail.com; 

ANO (Autonomous Non-Commercial Organization)  
"NTO ITIN"2 
е-mail: alexanderpol@yandex.ru 

The article considers some mechanism of oil displacement 
process by carbon dioxide in conditions of mass-transfer between 
the displacing and displaced phases. Comparison of results of 
phase equilibrium studies in oil-carbon dioxide system and data 
obtained during the filtration experiment with "slim tube" model 
of a formation (a thin tube, slim-tube) is performed.  

Key words: fractional composition of the equilibrium phases; 
phase equilibrium; slim-tube; multi-pole mixing; oil displace-
ment by carbon dioxide.  
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UDC 622.276 

NON-PARAMETRIC CRITERIA OF DATA DISTRIBUTION 
DIAGNOSIS IN OIL AND GAS PRODUCTION (p. 47) 

Arif Alekper Suleymanov 

Azerbaijan State Oil Academy 
20, Azadlig prosp., Az 1010, Baku, Republic of Azerbaijan, 
tel.: (44912) 498-94-09, 
e-mail: petrotech@asoa.az 

The article suggests application of non-parametric criteria of 
diagnosing changes in oil and gas production process based on 
the analysis of technological data variations. The developed cri-
teria allow diagnosing changes in the state of the process under 
study and in case of data analysis with asymmetric distribution 
as well as in cases when application of other criteria is incorrect, 
inefficient or difficult. The advantage of the proposed approach 
is the fact that it can also be used for the data processed by vari-
ous methods of trend removal. The suggested statistical criteria 
allow simplification of processes’ diagnosis, which are descri-
bed by multi-fractal, chaotic fluctuations, and their calculation 
algorithm can be easily realized. Applicability of diagnostic cri-
teria is proved both by model and practical examples. 

Key words: statistical criteria; time series; variations; dis-
tribution; diagnosing; non-parametric criteria; oil wells. 
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INFLUENCE OF DEVIATED WELLS PROFILES  
ON WATER-FLOODING OF THEIR PRODUCT (p. 51) 

Gajan Kuly Gajiyev1, Yelchu Misir Aliyev1,  
Shakhriyar Аlovsat Baghirov2 

Scientific-Research Institute "Geotechnological Poblems of 
Oil, Gas and Chemistry"1 
20, Azadlyg prosp., Az 1010, Baku, Republic of Azerbaijan, 
е-mail: hacan.haciyev@rambler.ru; 

Official representation office of "Bahar Energy Operating 
Company, Ltd." in Azerbaijan Republic (BEOC)2 
Gum adasi, Zikh highway, Az 1011, Baku, Republic of Azerbaijan, 
tel.: (9412) 521-00-00. 

Influence of deviated wells profiles on their products water-
flooding is studied in the present article on the basis of real field 
data. Wells operating data of Neftyanye Kamny field were col-
lected, analyzed in detail and classified for this purpose. Inter-
vals, their limits and average values as well as statistical arrays,

which demonstrate the amount of information in each of the in-
terval, were determined. According to these data, some depend-
ence between the relative values of production (Qdev/Qver) and 
wellbore deviation angle was built. It was proved that the curves 
obtained differ from each other also by the degree of a reservoir 
opening by the filter. Some dependence between water-flooding 
rate and water-oil ratio on the zenith angle value was fixed. Mean-
while, increase of wellbore deviation degree initially leads to dec-
rease of production water-flooding rate up to the value of appro-
ximately 35...36° of zenith angle and then sharply increases. Ze-
nith angle increase in all cases brings reduction of oil-water ratio.  

Key words: operation; field; curvature; interval; profile; 
wellbore; water-flooding; the degree of opening; water-oil ratio. 
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TECHNOLOGY OF GAS REMOVAL FROM OIL WELLS 
ANNULAR AREA (p. 54) 

Alexander Vladimirovich Sevastyanov1,  
Alexander Alexandrovich Ivanov2,  
Almaz Salavatovich Fatkullin3 

"Areopag" Plant of Metering Technical Devices, Ltd."1 
47, Stachky prosp., 197372, St.-Petersburg, Russian Federation, 
tel./fax: (812) 643-35-01, 
е-mail: areopag-spb@yandex.ru; 

"Nurlatneft" Oil and Gas production Department2; 

"Neftegazservice, Ltd."3 

Accumulation and increase of separated gas pressure in the 
annulus of a production well leads to dynamic level reduction 
and finally to reduce flow-rate decrease. The problem of gas pum-
ping out of a well annulus to increase wells productivity hasn’t 
been solved up to now. The paper describes the developed techno-
logy of gas removal from the annulus to a well’s collector equip-
ped by sucker-rod pumping units, allowing reducing the pres-
sure in the annulus space below the pressure in the flow mani-
fold. The technology has been successfully tested at the fields of 
"Nurlatneft" Oil and Gas Production Department. On Annular 
pressure drop by 2,03 MPa at one of the wells allowed 20 m3/day 
increase of oil flow-rate.  

Key words: producing well; well production rate; well unit 
equipped by a sucker-rod pump; plunger pair; tubing; flow-line; 
gas pressure; gas removal; annulus; dynamic level; discharge 
valve; suction valve; check valve; gas pressure-relief valve. 
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