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NANOSYSTEM FOR SCALE PREVENTION DURING THE EXPLOITATION OF THE
OIL FIELDS IN THE FINAL STAGE OF DEVELOPMENT

E.G.Shahbazov, R.A.Yusifov, K.Sh.Jabbarova, Kh.Kh.Huseynli,
J.A.Aliyev, M.A.Huseynov
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The article is dedicated to the testing of nanosystem for scale prevention generated during oil
production in flooded oil wells which are in the final stages of development. The impact of nanosys-
tem caused by the surface active substances, polymer and metal nano particles on the basis of “low
impact and stimulation” effect on the salt deposits was studied. The field test works of the processed
inhibitors carried out at “Siyazanneft” and “Bibiheybatneft” OGDP and the high-efficiency has
been achieved. According to the results of field tests it was determined that as a result of the appli-
cation of the multi-functional inhibitors the scale was prevented, oil production and time between
overhauls increased and electricity saving was achieved.

Keywords: scale, oil production, time between overhauls, nano particle, nanosystems, surface

active substance, inhibitor

Currently, the scale prevention is an im-
portant challenge. During the oil production in
the most flooded fields, inorganic salt deposits
and their accumulation on the surface of the oil-
field equipment are observed, in turn, it causes
the technological complications preventing the
stable operation of the oil field (fig. 1).

The scale is formed during all exploita-
tion methods of the wells, but it increases when
the produced water salinity and alkalinity are
high in the exploitation process by the com-
pressor, pump depth, as well as electrical sub-
mersible pumps.

Formation of salt layer in the well screen
zone, in unsmooth parts of casing and produc-
tion string, weld joints, including inner side of
downhole equipment prevents fluid flow. Solv-
ing of current problems, besides extra costs
leads to loss of time and oil.

Separate horizons of many oil and gas
fields in Azerbaijan are characterized by corro-
sive formation water with a high degree of min-
eralization and because of it the extent of the
problems associated with saline deposit is much
broader. So, numerous researches have been car-
ried out for scale prevention in reservoirs and
lifting pipes and reasons of it formation and con-
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trol methods have been studied. It was found
that, the salt deposition occurs during oversatu-
ration of produced water with the presence of oil
components, gas phase and mechanical mixtures
which have effect on intensity, nature and com-
position of deposits in the complex hydrother-
modynamic conditions [1-3].

Current technology, physical and chemical
methods used for scale prevention are less effec-
tive and so this problem has not been solved in
oil-gas production yet. So, conducting of the re-
searches is necessary for development of new
scale inhibitor. It is known that, the effectiveness
of new scale inhibitor using for oil production
depends on their effect of activity, the compo-
nent value included into composition, presence
of production base, consumption of composition,
simplicity of inhibitor preparing and using tech-
nology and etc. Taking into account the forego-
ing, new metal nanoparticle, surfactant and pol-
ymer content nanosystem were developed on the
basis of “low impact and stimulation” effect [4-
6]. The sample taken from scale formed at in-
field collector lines, lift pipes of the wells of
Azneft PU and produced water were analyzed at
the laboratory and due to the results new nano-
system for scale prevention was developed.
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Fig. 1. Scale on the oil field equipment

These nanosystems are water based and consist
of water soluble polymer, surfactant, 15 %-
chlorous acid for forming hydrogen index into
pH<S5 and various metal nanoparticles.

It is known that, obtaining of scale occurs in
several stages. The first, nano-size crystals acting as
crystal nucleus, then micro particles are formed and
in the course of time these particles grow and are
deposited at the equipment walls. Phase change of
microheterogeneous system depends on some fac-
tors, including additives increasing crystallization
and physico-chemical parameters of inhibitor re-
ducing scale speed. Nanoparticles added to the sys-
tem in the content of complex reagent act as nu-
merous crystal nucleuses. The surface of formed
crystals isolates with surfactant molecules as a result
of surfactant presence in used nanosystem, and pre-
vents crystal growing. Then small sized salt crystals
are removed from the system by fluid flow. Field-
testing of new nanosystems obtained in the labora-
tory "Siyazanneft" and "Bibiheybatneft" carried out
at OGPD, high efficiency has been achieved.

Nanosystem has been very successfully and
problem has been solved in order to prevent the
scale of lift pipes in production well Ne 1547 and
1300 m lengths of mining interior reservoir of in
particular, "Siyazanneft" OGPD. The application
process continued for 60 days, time between
overhauls before the application was 22 days in
the well Ne 1547 operated in Sadan field of “Si-
yazanoil” OGPU there was no mooring con-
nected with salinization during 1 year 2 months

MORUZOLOR —<4»—

REPORTS

passing the nanosystem application and the scale
is limited in lift pipes. Nanosystems applied and
the process lasted 75 days in order to improve
the supply of the fluid and prevention of scale in
mining internal fluid reservoir of OGPD Ne 2.
The pressure in connection with salinization in
reservoir was 1,9 atm until the beginning of the
application. Therefore, once in 2 months of beat-
ing and 50 m’ cleanup work was carried out by
washing with water. As result of the introduction
of nanosystem, the hydraulic resistance decreased
(0,8 atm), the scale was prevented and transporta-
tion of the fluid intensified. Collector pressure
remained stable with 0,8 atm since the beginning
of the application period of 2 years and there was
no mooring connected with salinization.

Application-testing work of the nanosys-
tem was conducted in wells Ne 2009, 2888,
2946 and 3753 against scaling and positive re-
sults were obtained. As a result of the introduc-
tion of nanosystem, the scale is prevented, me-
dium and low-flooded oil wells, a significant
increase time between overhauls, as well as the
required electrical power has been achieved.
Thus, the synergistic effect resulting from the
application of nanosystem was taken.

Thus, the time between overhauls before
the application was 10 days in well Ne 2009 of
“Bibiheybatneft” OGPD, the figure was 41
days after the application of nanosystem (fig.2).
Oil production increased by 60 % of less pro-
lific wells in flooded.
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Well Ne 2009 of Bibiheybatneft OGPD
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Fig. 2. Changing of time between overhauls before and after application of nanosystem for scale prevention
in the well Ne 2009 Bibiheybatneft OGPD

The time between overhauls before the application was 10 days in the well Ne3753 “Bibihey-
batneft”, the figure was 21 days after the application of nanosystem (fig. 3). Oil production in-
creased by 4% in this well after the introduction of nanosystem.

Well Ne 3753 of Bibiheybatneft OGPD
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Fig. 3. Changing of time between overhauls before and after application of nanosystem for scale prevention
in the well Ne 2009 Bibiheybatneft OGPD

MORUZOLER —<«»— REPORTS —<«»— [OKIAQbI



64 THE REPORTS OF NATIONAL ACADEMY OF SCIENCES OF AZERBAIJAN, 2016, VOLUME LXXII, Ne1

Besides in wells Ne 2888 and 2946, OGPU
"Bibiheybatneft", application of nanosystem re-
sulted in increased oil production as well as time
between overhauls. So, oil production of well
Ne 2888 increased daily from 0,7 to 1,2 ton.

The time between overhauls of the well
Ne 2946 before the application was 21 days and
after nanosystem application the well operated
without observation of any technological com-
plication within 147 days. In addition, 40 %
decrease of the oil viscosity at 20 °C from the
reagent influence was observed.

Conclusions

Surface-active substances and various pro-
portions of their compositions, also scale inhibi-
tor were developed with new multifunction
nanosystem consisted of polymer and metal na-
noparticles. The field-testing works of this inhibi-
tor developped on the basis of “low impact and
stimulation” effect were conducted in “Siyazan-
neft” and “Bibiheybatneft” OGPU and the syn-
ergetic effect obtained.

The time between overhauls before the
application was 22 days in the well No 1547
operated in Sadan field of “Siyazanneft” OGPU,
there was no mooring connected with salinization
during 1 year 2 months since nanosystem applica-
tion and the scale is limited in lift pipes. Nanosys-
tem was applied for the improvement of the fluid
transportation, scale prevention in infield fluid
reservoir of Ne 2 OGPU and the reservoir pres-
sure remained stable with 0,8 atm during 2 years
since the beginning of the application, there was
no mooring connected with the scale.

Moreover, scale prevention applied-test
works of nanosystem were conducted in wells
Ne 2009, 2888, 2946 and 3753 of “Bibi-
heybneft” OGPU and positive results were ob-
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tained. So, the scale prevention time between
overhauls werel0 days before nanosystem ap-
plication in for two wells of “Bibiheybatneft”
OGPU wells Ne 3753 and 2009 but after appli-
cation this parameter was respectively 21 and
41 days. Oil production of this low debit flooded
wells respectively increased by 40 and 60 %.
Besides in wells Ne 2888 and 2946 of OGPU
"Bibiheybatneft", application of nanosystem re-
sulted in increased oil production as well as
time between overhauls. So, oil production of
well Ne 2888 increased daily from 0,7 to 1,2
ton. The time between overhauls of well Ne
2946 before application was 27 days and after
nanosystem application the well was operated
during 147 days without observation of the
technological complications. Besides oil viscosity
decreased by 40,0 % at 20 °C from influence of
reagent.
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ISLONMONIN SON MORHOLOSINDO OLAN NEFT YATAQLARININ ISTISMARI
ZAMANI YARANAN DUZ COKUNTULORININ QARSISININ
ALINMASI UCUN NANOSISTEM

E.Q.Sahbazov, R.O.Yusifov, K.S.Cabbarova, X.X.Hiiseynli, C.A.Oliyev, M.O.Hiiseynov

Maqals, neft hasilati zamani neft-su axininda amals golon duz ¢okiintiilerinin qarsisini alan nanosistemin, iglon-
monin son moarhalasinds olan sulasmig neft quyularinda sinaqdan kegirilmosine hasr olunub. “Kigik tosir vo hoyacan”
effekti osasinda sothi-aktiv maddslor, polimer vo metal nanohissaciyin omolo gatirdiyi nanosistemin duz ¢okmalarine
tosiri tadqiq olunmusdur. Islonmis ingibitorun madon-sinaq isleri “Siyazenneft” vo “Bibiheybotneft” NQCi-lordo hoyata
kecirilmis, yiiksok somorslilik oldo edilmigdir. Aparilmis modon sinaqlarinin naticolorine asason miioyyon olunmusdur
ki, bu goxfunksiyali nanosistemli ingibitorun tatbiqi naticosindo duz¢dkmonin gargisinin alinmasi ilo yanasi, quyularda
neft hasilatinin, tomirlorarasi miiddotin artirilmasina, hamginin neftin ¢ixarilmasina talob olunan elektrik enerjisinin
genaatina nail olunmusdur.

Acar sozlar: duz¢okmoa, neft hasilati, tamirlorarasi: miiddat, nanohissacik, nanosistem, sathi-aktiv madda, ingibitor

HAHOCHUCTEMA 1JIs1 BOPbBBI C COJIEOTJIOKEHUEM HA HOCVJIEI[HEI‘/‘I CTAINN
PA3PABOTKHN HE®TSIHBIX MECTOPOXIEHUHA

9.K.lllax6a30B, P.A.lOcudos, K.III.I:xa606apoBa, X.X.I'yceiiniau, [[:x. A.AnueB, M.A.I'yceiiHoB

Cratbsl IOCBSIIIEHA TPOBEICHNUIO UCTIBITAHNS Ha OOBOAHMBINNXCS HE(PTIHBIX CKBAKMHAX HAHOCHCTEMBI, TIPEIOT-
BpAIIAIONIEH COICOTIOKEHHNS, BOSHUKAIOIIME B PE3YyNIbTaTe BOAOHE(TIHOrO TedeHust B nporecce no0sran Hedru. Ha oc-
HOBe 3]deKTa «MaIoro BO3IEUCTBUS M BOMYIIEHHUS OBUIO MCCIIEIOBAHO BIMSHIE HAaHOCHUCTEMBI, cocrosiiei u3 I1AB,
MOJIMMEPa ¥ METAJUIMYECKUX HaHOodacTHll. IIpoMBICIOBO-MCHBITATENbHBIE PAOOTHI pa3pabOTaHHOrO WHrHOWTOpa OBUIH
nposenensl Ha HI'JTY «Cuazanpredts» 1 «bnbdmaiidbatnedTh», Oblia momydeHa BeIcOKast 3¢ (GeKTHBHOCTE. B pesynprare
MPOBEJICHHBIX MPOMBICIIOBBIX UCIBITAHUN OIPEASNICHO, YTO MPH NPUMEHESHUH MHOTO(YHKIHOHAIBHOIO HAHOCUCTEMHOT'O
WHTUOWTOpA HapsALy C MPEIOTBPAIICHHEM COJcoO0pa3oBaHMs OBLIO JOCTUTHYTO YBEIHMUYCHHE NOOBIYM HE(PTH M MEXpe-
MOHTHOTO MIEPHOAA, B TO )KE BPEMs yAAIOCH JOOHTHCS SKOHOMHUH JICKTPOIHEPTHH.

Knroueevie cnosa: coneomnooicenue, 0obviua Hequu, MQJpreMOHMHblﬁ nepuod, HaHouyacmuya, HaHocucmema,
HOBEPXHOCMHO-AKMUBHbLE 6elyyecmed, uH2u6um0p
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