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LLC "SYNERGY TECHNOLOGIES" P

»Resident of Technopolis AHI MGRADO since 2011

» Participant in the machine-building cluster of the Republic of Tatarstan.

» Our own scientific laboratory develops chemical compositions fully adapted to the conditions of the
Client's application.

» Efficient production system allows for the quality manufacturing of the required amount of
reagent in the shortest possible time.

» Scientific and technical personnel of the laboratory carry out pilot-industrial implementation,
agreed with the Client.

» The company provides technological support at all stages of technology implementation.

» Since 2011:

- over 150 wells processed
- Average increase in oil and gas production by more than 60%.
- Over 70 clients from Russia and CIS countries.




Synergy Technologies LLC
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Business Policy based on utilization of domestic raw materl"‘wﬁﬁgj\

A Developed chemical compositions consist of domestic components é, Q; A

A The company's policy is based on the implementation and application of Ruasliar FU >
raw materials

A Replacement of imported technologies with Russian analogues
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Main Problems in the Development of Oil and Gas Fields:

i Change in reserve structure (reduction of active
reserves)

U Decrease of well debit

U Increase in water cut in produced products
U Decrease in reservoir pressure

U Decrease in well productivity
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Stages of Technology Implementation:

Study of technical and geological information and field
data of the well

Selection of technology and laboratory simulation of in
well processes

Design and development of injection technology

Prediction of technology effectiveness
Preparation of the project for production works
Engineering and technological support of works
Analysis of the effectiveness of completed works

Effective Technology Implementation
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Technologies for Repairand-Isolation-Works: PN

|l nverted Emul sion Emul sifier

Silicon-Organic Tamponage Composition "PLAST-
STh

| sol ation Composition "Silon

Organosilicate Composition

Mi crocement "Sol dSt onehi
| sol ation Composition

Vi scoel astic Composition

Li quid Packer " SinPakihp

Tamponage Composition q



Tasks of Water Shutoff and Remmd-IsolationrWorks:.4.

Elimination of
behindcasing
circulation, WS
(water shutoff)

Technology proved its
effectiveness with joint
application of PLAST
ST/Polisom/PolisofRoly
followed by
reinforcement with

special isolation materiz

SilonWell

Elimination of losses an

selective water isolatio

in the open productive
horizontal section

Complex of tasks in the
extended horizontal open
section is solved by
combining injections of twc
reagents "Unisolt"
(hydrocarborbased
composition) and "Eximol’
(invert emulsion emulsifier

Adjusting the intake
capacity profile of
injection wells

Efficiency of technolog
is attributed to
sequential injection of
selective blocking
compositions forming
gels with
predetermined
rheological properties.
The anomalous
coefficients of
pseudoplastic gels are
selected within the
framework of the
technical task.

Elimination of inter
casing pressure

Application of SilonWell SI
followed by reinforcement
with plugging materials
b{2f A I-“Qorﬁbﬂfwi@oﬁ
the technologles results in
maximum repair effect whilg
reducing costs on the
irrational use of expensive
reagents




l nverted Emul sion Emul si Al e
AZA

Emus | i f i eisdedigkedar threopreparation of stable inverted emulsions in technologigScal appearance of Physical appearance of

for selective temporary water isolation during well killing, selective temporary water shutdffhe emul si fi e rther‘?r@‘&f’i‘;};’?@%‘f&o” 5 .
during adjustment of the intake capacity profile of injection wells or for preparing hydroegy

based drilling fluids. Contains nonionic lipophilic surfactants that stabilize the emulsion
concentrating at the watllydrocarbon interface. Reverse emulsions based on Eximol
emulsifier are characterized by low water loss due to the location of the water layer in t
internal phase; mild impact on the formation and selectivity, as the system liquefies upo
contact with oil and increases in viscosity upon interaction with formation water.

Areas of application

Standalone well killing fluid

Well killing fluid in combination with a blocking composition

Selective "soft" water isolationthickens upon contact with water and liquefies upon
contact with hydrocarbons

/ “\-.

To reduce injectivity during repaand-isolationworks Filtration of the emulsion b
through the strainer i sediment is not present

To preserve collective properties during killing using salt compositions
As a diverter during acid treatments

Main Properties:

A High viscosity of emulsions;

A Ability to adjust viscosity and density over a wide range;

A Minimal water loss
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Silicon-Organic Plugging Composition "PLAST-ST" PN

Silicon-Organic Plugging Composition "PLASS Tih i1 s applied for the selecti Ve

wel | s . -SiTRols A §/3tem with low initial viscosit§2-5 cP9, its is designed to block leywermeability collection
reservoirs.

A Main characteristics of PLAST-ST

A Selectivity of solidifying under the influence of water and selectivity of penetration into the watered interval of the
formation.

A Cured product is resistant to hydrogen sulfide aggression, saline solutions and acids.

A Full-volume curing (complete pore blockage) and high chemical adhesion to the rock provide a high insulating effect and

the ability to withstand high depressions on the formaore than 10 MPa
' position PLNST

Resistance to depressions in the

formation, MPa =P
Viscosity of working solutions, cPs 1-3
Chemical destruction potential Dissolved in glkall

solutions
Permeability recovery coefficient, % >90

Application temperaturefu under200




Selectivity of effe8SToowi clhompatseti amd:

LéA

at [ {{e€ LR ANBR 2yiu2 Y2 dzy Ufpdnon®®R itk hydrocarbori NB T 1 SR NEOd = at[! {¢
remains liquid

models treated with suitable fluids
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Special Isolation Composition "SilonWell" ~
Speci al | sol ation composition A Si-dasdcdmpbdtian, i s a bal ance¢

designed for repaiandisolationworks.
Areas of application of SIM ASilonWell ¢

- elimination of behinecasing flows in the annulus;
- Isolation of waterflow in production wells situated inside formations with low injectivit
- Elimination of intercasing pressures

Main properties of SIM ASilonWell o
A Has low viscosity (8B cPs) o,

Tl
AR Si | o adedligel in the formation can withstand the pressure up to 20.0 MPa. %W
Temperature range of sol application is from 15 to AbQAlso, (unlike polymer system$)S|I M A Si | onWel | 0
resistant to the temperatures and does not decay over time;

A Possibility of deblocking with alkaline solution

Particle size, nm 40
Physical Appearance Opalescent liquic
Density a0, g/l 11901210
tc1 (wWatéb suspensign 9,010,5




Organosilicate compositi @Sn

The reagent i s based on organosilicates, natrium and
technologies in production and injection wells. Reagent is characterized-bylfuthe curing and low shrinkage over

time.

Cured structure is fully resistant to acid and saline solutions. Reagent can be used for selective treatments in tio¢ pres
formation water with divalent ions (calcium and magnesium), in contact with which, a strong sediment is formed.

APOLI S @ahoproperties:

1 Resistancéo depressionsver10MPa

1 High durability andthermostabilitybelow 194

1 Low viscosityl 1-3 cPs

1 Resistancéo saltsandacids

1 Possibilityof deblockagewvith alkalinesolution

APOLI SBisedin injection wellsfor:

1 Levelingof displacementront;

1 Profile levelingof injectionwells;

1 Elimination of coneformation

1 Solutionsof nontrivial problemsof eliminatingzoneswith durable

screerforming.



Speci al Tamponage Mater 1gal

LlemeHT SoldStone

0 Sol dSi suiplom@sistantamponagefine-grained portlandcementused for
repairandisolationworks.

Concentratiorof particlessized3 and5 x Yno lessthan95%.

Advantages

A Suspensiompossessekigh fluidity, comparedevento water liquidity, evenwith minimal
WI/C (0.7);

S u s p e n peanairatisgabsity is comparedo non-dispersingbinder systemgpenetrates
into microgapsmicrocracksandlow-permeabilityformations)

Is athixotropic material( increasediscosityat restanddescreadn motion).
Cementstonealsohasadequatanechanicaturability with low density,corrosionresistance
andlong servicelife duringwell operation

Possibility of usein the form of two technologies aqueoussuspensiorand hydrocarbon : !
suspensionWhenusedin hydrocarborsuspensiont canbe usedfor selectivewaterproofing O Hemenr W oo
I curingoccursonly in waterfilled areaof theformation

COLLLe

3aKYNOPKH HOPOBOIro NPOCTP:

p ST 3 SR



l sol ati on Composition nSi bl c
ARnSinblocko represents a dry polysaccharides based mix

microfibers, the average size of which is in the range dfZix Y

ASinblock is recommended f or-powssderrigemoud) feacteado g e N OpHySicalRphda@rided% f 1
porous and fracturegorouscavernous carbonate collection reservoirs, characterized bydgyayer VECASi nbl ockd
and zonal heterogeneity.

Working form of the viscoelastic compositi o
absorption intensity of the working well.

Deconstruction is performed with hydrochloric acid treatment.

Is compatible with waters of any mineralization.
Technical characteristics

Physical appearance Powder or white-to-grey granules
Mass moisture conten, not more 10
10% solution filtration rateat 100 psi, ml not 5
mroe




Composition AMaxano A
LéA
Composition @A Max an 0-based systgnr. ehe cmposstiongposgessesytimmeer@égulated gelation, high
durability, adhesive and isolating effect.
Depending on geological conditions of wells, a reinforcing filler agent is selected, according to fractions.

Primary Properties:

- Regulated initial viscosity of the system;

- Working (stratal) temperature range is up té8Q
- Resistance to fresh and mineralized water

- Regulated gel formation time

A

Working form of the viscoelastic composition AMaxano wels fro
Preparation of workingVECp ol ymer of the composition AMaxano i s mi xheodghwi °
thepipeUpon contact with techni cpastic maastfa injeciiniliata thenvell. Uponrfumiser irderagtiordas o
the well with formation water, composition forms a polymer blocking compound.

Composition loading is performed on sieady composition is fed into the well through the pipe. After interaction with the formation we
the composition increases rheological properties.



Liquid Packer nASinPako

The composition is a durable crds¥ked polysaccharide gel, designed to
eliminate in the construction and repair of oil and gas wells: water t KE€aAOrt | LIISH NIpK&cal aphdaracd dief t 1 €
insulation in the open bore of the horizontal section of the well; temporary =" PePaa" relieving mechanical pressure
isolation interval for the duration of the repamdisolation works. 1
The composition after preparation has a moving aggregate condition,
which allows it to be pumped through the pipes. Ghod®d gel has good
durability properties, withstanding heavy loads.

Main Properties:

A Slow gelling, which allows pumping during necessary intervals;

A High durability properties;

A 1 estroyed during drilling and treatment with afide destructor KARL;

A Application temperature up 00 .
Technical characteristics of the composition

LéA

Physical appearance of the composition right after submergence under water
and after thermostating unde0A  ordthe right)in 2 hrs

Physical appearance Powder of white-to-brownish color
Mass content of dry residue %, no less than 85
Bulk density, g/cm3, within 0,77 1,8

Hydrogen ion activity, pH, within 2,5-5




Tamponage Composition ﬁTfisk'
AYA

Tamponageompositiong T a s ¢ lmalarcedcompositionbasedon modified polymercompoundsThe composition

of ¢ T a s dsoantwo-componentsystemof epoxy resin and specially selectedhardenersfor different temperature
intervalsandranges

ResinProperties:
A Resistancéo chemicalaggressiorfacids,alkalines highlymineralizedwaters)
A High mechanicablurability

A High adhesiorto rock andmetal Physical appearance of the tamponage

composition oO0Ta:c

Areas of application of resin: " !

. |

Elimination of inter-casingpressures

Elimination of overcasingflows withing theannulus

Insulationof highly permeableandweakwettedrocks

Restoratiorof non-hermeticityof the servicecasing

Reinforcingmaterialfor theinjection of gel systemsduringthewaterisolation

To To o To I



Example of selective flow isolation of the well #5 of Orenburg NGKNE,

Open shaft 640 m, horizontal well.
Task: to carry out waterproofing operations using selective compositions.
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SFT URTLTAY N I ETE SRTITA N s

Initial reservoir pressure 18,86 Mpa

Current blockage Mdp |
Drilled blockage HpH
. . MQH
Service casing D177.8 a
Maximum curvature 89,5/C

Sequence of works

1.Ly2aSOouAz2y 27F -1tdor &
reducing intake capacity.

2. Injection of organosilicate composition
(t2tAazyn uz Aazft
interval

3. Subsequent injection of isolating
O2YLR2aAuA2y a{Af 2
of CaClf 2 NJ NBEAY T2 NOAY

The result: the watered interval is
insulated, the total water level of the
extracted products is reduced.



©
An example of water isolation works with the use of organosilicon cohtpositi
at[{gL€¢ YR Ayaudlftfl uA2yof@bkincEM2 A {

Initial reservoir Pressure 4,8 Mg
Current blockage 8642
Initial reservoir temperature 19A
H
Current GasVater contact y P
Perforation intervals 832y n m
848y p n
Water debit M N nkday

The water isolation works were carried out in the

following sequence:

1.Descent and packaging of inflatable packer RCP to
the 845m depth

2LYKSOUOAZ2Y 27F SYdzf a Areng ax ¢
for pushing the water

3Ly2SO0iA2y 2F {La damhit@dy?
create a waterproof screen

ALYy2SOGA2Y 2F 2NBI y2-8KEAC
for reinforcement

Result: 8% reduction in total product wabett,

increased gas debit

19
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An example of water isolation works at the well #1 of Pribrezhniy NGKM 4

: f High temperature wel temperature overl00AC.
: Terrigenous reservoir.
Artificial blockage 3066
Drilled blockage 30568
Service Casing 3218 D-139,7 a
Perforation intervals 30523057

Water isolation works were performed in this order:

1. Installment of packer RPKG6ET to the depth of 3010m to
isolate productive formatian

2. Isolation of wateffilled interval with composition
G{Af2y2Stfé¢ cy (GKS @2t dzyS

3. Reinforcement with microcement

Result: watefilled formation is isolated, decrease in 7% of

overall final product water cut.
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©
An example of elimination on inteasing pressure at Markovsky GKM “*

Initial reservoir Pressure 2,8 Pa
Current blockage nmMm
3930 pp

Special perforation intervals

inter-casing pressure 13atm

Microcement L . . .
The work of elimination of interasing pressure were carried

out in the following order::

1. Creation of special perforatioB893-0 (pp 2

2. Installment of drillable packer RRK2 to the depth of
378m for the protection of the service casing from high
pressures

3. Elimination of inteflow from gadfilled interval with the
Support O2YLRAAUGAZ2Y a{Af2y2Stfés ¢
cement plug microcement by the way of injecting into the interval of
special perforation893-395m

g
. |
>

The result: inteccasing pressure eliminated, pressure at the
mouth is 0 atm.
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Table of applicability of compositions during RIW and WIW. FON
Area of application during RIW and WIW Characteristics
N High Profile Well [Non-herm| Over o Liquid. off Liquid. of L
composition | Productform | y,qjume | Injectivity Liquid- |of e/k casing ;L?su(;?k;t?:)r plantar | Inter-cas. Reaction time Destructor Temperature
injection | leveling | ation |And casingflows waters | pressure In the well Of application
5 .
PLAST ST liquid + + + 6-8 hours Lo akaine | <100 C
PLAST_ST|  dry + + + from 4 hrs svealaine | <100 C
MaxanA dry + + + + + from 4 hrs destrcutor KAP1 <100 C
12-15% solution of
Maxan VN dry + * * " éhour : hydrochloric acid <100 C
ementing Mechanical
SoldStone dry + + + + 60 hours deblockage <120 C
. 12-15% solution of
Sintoksan dry + from 1 hour hydrochloric acid <100 C
Silonwell liquid . . . . . . 6-8 hours 13382/;’] alkaline | <140 C
Polisom |IC]UId + + + + + + + 6-8 hours ;’3332/:] alkaline <120 C
Polisompol Upon water 12-15% solution of
poly dry + + + + + + + contact hydrochloric acid <100 C
- ; 4 hours 12-15% solution of
SinblockA dry + + * * hydrochloric acid <§'99 9
Sinpack dry + + From 12 hrs destrcutor KAPL <1l0U C
o Mechanical
Taskon liquid + + + 10-24 hrs deblockage <80 C
2-component
Flok ST v. B Compopsition + A Trlom 4 hr? destrcutor KAPL [ <90 C
- - Opomwater
Ct21 {¢ dry{¢ . . cctjntact destrcutor kAPL | <100 C
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Compositions for well killing and preservation of productive formationgd,

Bl ocking composjtion nUNI
Emul si on bl ocking composi
Salt composijtion ATI TANO
Polymer block-p a ¢ k A FETOWLC K

FoamGel system APOLYFROSO

Hydrophobicator #AGI DROSI




Hydrocarbon based Dbl ocking cqgmp.
ATA

Is a gel forming product based on a complex of organic compounds and additives for thickening
a jamming hydrocarbon fluid and forming a rfdtering pseudoplastic mass for temporary Physical ppearance of the blocking composition
filtration blocking. BC AUNISOLTO creates a strrBWgOPk™I matin

porous section of the formation and at the end of repair works at the well, provides full %
decolmation. 7

2t
o_q

Areas of application

A For temporary blocking the production area (implies the injection of the blocking comp
into the formation with the elimination of absorption). At the same time, the well bore i
filled with any technological fluid (inverted emulsion, technical water, salt damping flui
and remains available for any capital works on the well.; .

A During the repair works on the well with the aim of shutting of the intervals of the well
the help of installment of the blocking pack into the zone of filtration

A During abnormally low formation pressures for the installment of the filtration screen a
elimination of penetration of washing fluids into the productive intervals

A During gas wells killing with subsequent easy development or their conservations Appearance of filtration crust of
the blocking composition
AUNI SOLT®

"

AHPINOBP| W

loer'
nM | ¢

General quality idicators Norm
Physical appearance Qily liquid from light yellow to dark brown
Acid Number, Mg KOH per 1 g of product No less than110

Density, g/cm3 0,81 1,05




l nverted Emul sion Emul si Al e
AZA

Emus | i f i eisdedigkedar threopreparation of stable inverted emulsions in technologigScal appearance of Physical appearance of

for selective temporary water isolation during well killing, selective temporary water shutdffhe emul si fi e rther‘?r@‘&f’i‘;};’?@%‘f&o” 5 .
during adjustment of the intake capacity profile of injection wells or for preparing hydroegy

based drilling fluids. Contains nonionic lipophilic surfactants that stabilize the emulsion
concentrating at the watllydrocarbon interface. Reverse emulsions based on Eximol
emulsifier are characterized by low water loss due to the location of the water layer in t
internal phase; mild impact on the formation and selectivity, as the system liquefies upo
contact with oil and increases in viscosity upon interaction with formation water.

Areas of application

Standalone well killing fluid

Well killing fluid in combination with a blocking composition

Selective "soft" water isolationthickens upon contact with water and liquefies upon
contact with hydrocarbons

/ “\-.

To reduce injectivity during repaand-isolationworks Filtration of the emulsion b
through the strainer i sediment is not present

To preserve collective properties during killing using salt compositions
As a diverter during acid treatments

Main Properties:

A High viscosity of emulsions;

A Ability to adjust viscosity and density over a wide range;

A Minimal water loss

To o o Do Do I




Complex application of the blocking ¢c
nEXI|I MOL o Fer
Task 1T a compatibility test of the blocking
compositionsi UN | S Gahdi e X | M @ith@ach Hydrocarborbased Bl ocking emul s|i or
otherandformationfluids. blocking composition with of different concentration:
carbonate colmatant A 70%formation wateii 30%
AUNI SOLTO hydrocarbon based emulsion

polymeri viscosity180cPz
A 80%formation wateii 20%
hydrocarbon based emulsion
polymeri viscosity253cPz

Conclusion compoundsi UN | S CandiinoE X | M @re completelycompatible
with teachother They may be usedtogetherto createstrongblocking packsduring
repairworks




Salt composition for the well

Salt composition ¢Titane is a balanced coml
high density jamming fluids without solid phase.
Depending on the brand, one could obtain a density of up to 2.0 g/cm3.

The absence of solid jamming phase allows to perform gentle jamming with minimal effects
after repairs productivity of the well.

Salt compositions ATI TANO of brands A, B
salts and modifying additives.

Salt compositions ATI TANO of brands D and
modifying additives.

Main properties of salt composition ATITA
A compatibility with jamming fluids based on other salt systems on hambheteracomponent

= J

P

bases Physical appearance  Physical appearance of
. . . . 3. ofthedry ATI TANO b a
A Adjustable solution density in the rangel®0®1900kg/ms; ” amming fluid
. .. composition Jamming Tiul
A low corrosion activity; ATI TANO
A the possibility of repeated use of the jamming fluid and its further treatment for the PUrpOSaaf . csen reussss ——
additional weighting. envutenin vk exsareuns:

rai
»

ATI TANO ATI TANO ATI TANO ATI TANO ATI TANO

=
g
>
=
cae
=
g
e
=
=

A B C D E :
Reagent based 1,01-1,4 1,41,6 151,6 161,84 1,81,99 %
jamming fluids 3 []
densities, g/cri Z"%ﬁ .
s S ST
L EEE e
kil




Polymerblockpac k AFRLTOLCK brands A a

The polymer bl ock$hg islathaln
system with the addition of carbonate colmatant, intended for
use in wells with both abnormally low hydrostatic pressure,

and abnormally high hydrostatic pressure, depositing itself on
the walls of the well, prevents the absorption of jamming fluid
into the formation. Depending on the permeability of the
collector reservoirs, an acgbluble colliant is selected by

fraction. After jamming it is unblocked during well

development.




FoamGel system APOLYFROS&

It is highly an optimized composition of biodegradable polymers whose functional groups possess a high reactivity to
polyvalent ions. The reaction results in the formation of a strong transversel croask e d st r-luicnn kue ke ( «
polymer) with a high molecular mass.

Advantages
A Low density of the foam system. Calculated density of the

finished foam system 18,600g/cm? Physical appearance of the gel Foamed up system Crosslinked foamgel system

A High initial viscosity values of the 208000 mPa*s system are
combined with a high degree of anomaly of the gel, reducing
viscosity of the system with increasing the shearrageto 50
150 mPa*s

A Possibility of gentle deblocking without negatively affecting tr
productive formations.



Water-Swel | abl e bl ocking pol ¥Neér ‘%om

TECHNOLOGY FEATURES

A High water absorption of the composition (uflfop ar t s of water per one patr
VNe)

A It can withstand.8.0MPa repression without filtering into the formation reservoir.

A Stability of at leasBOdays atl25 & from the moment of installation of the blocking screen.

A The blocking composition can be removed by inserting a destructor.

AHydrocarbon suspensi oWNéo fi st heea srielayg epnut mpceMiA XbAyN s t a

CA-320, SIN-35.

A The ease of preparation (adding the estimated amount of reagent to the hydrocarborodadiesel fuel,
etc.).

AStabilizing additives -VYNétalkl cwmposgei oa of al MA
substantially reduces the risks of an unplanned stop of the injection process

A All materials used in the manufacture of reagent are produced or available for purchase in the Russian
Federation.

A Resistance to hydrogen sulfide.

mp



Wel ghted composition nSlI NL%AR

Weightedcompositiong S i n b iaahigledensity,barite basedalanceccomposition Treatmentwith stabilizerreagents
leadsto the formation of a complex hydrophilic layer, as a result, the mutual repulsionof particlesincreaseswhich
preventghe strengtheningf solutionstructureanddrasticallyreduceghe thickeningability of ¢ S 1 N B ATRi$ neakesit
possibleto inject a large amountof weighting agentinto the solution while maintainingthe structuraland rheological

indicatorsattherequiredevel.

Primary Properties:

Possibilityof applicationat high temperatures t KEAAOFE FLIISENIyOS 2F (K¢
1 Possibility of injection a large amountof weighting agentinto the solution
while maintaininglow viscosityfrom 100mPa*s;
1 Possessepseudoplasticproperties,when increasing sheartension reduces
viscosityby 10times
Ability to regulatethe densityof the solutionupto 2,5 g/cm?;
No corrosionaggressiveness
1 The presenceof a complexof emulsifierspreventssedimentatiorfor a long
time;




An example of well Jamming of Ogpen!t
Orenbur go)

z ; s ;
| i | 1 Artificial blockage M
E n : Drilled blockage M®pp
E A é E Service casing O-m cbn D3P A 2
‘ E ! S ‘ E Perforation interval 19301956
) ol it D-6G a
i W K ocTe Do the depth of 1930
] : ' Anomality coefficient 0,15

e Y R

Order of works:

1.10m*of the emul sion ¢EXI MOL
the pipe space during absorption with the closed
annular

o R R et Y IR e e e i BRSO R 2 S i i RN

SIS TR T O TR KSR S VA T O T RIS T I Faa 7
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2.10mof the blocking composi
with the addition of carbonate colmatant was
pumped into the pipe space during absorption with
the closednnular

Y AR R ——

¥
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2
:
:
g
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e 2 s owr e o R R ——— e et Y R e

. Pushed the blocking composition by injecting into
the pipe3,4ms of tech. liquidte = g/dmd. O

-
w

4. Sealed the well. After a period of at least 6 hours,
the level gauge was adjusted to the static level in the
well, the residual pressure was released and the well
was filled with a working solution according to
hydrostatics

o AT AN crvay e
A R R T, T
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Result: the well is jammed on first try without
complications



An example of well jamming at the well of StareKazankovskiy oild field N
(BASHNEFT-DOBYCHA(LLC)

Initial reservoir pressure 24 Pa

; Artificial blockage 1265m
C Service casing 0-128 DE46 dBA
& Perforation intervals 12351249
OCTG D-73 d3d3

To the depth 01178
B3

Order of works:

1. 10miof the emul sion ¢EXI MOLO was pumpe
absorption with the closed annular.

2.11nfof the bl ocking eMOmpwistiht itohne fAaldNdliStC
carbonate colmatant was pumped into the pipe space during absorption with the
closed annular.

3. Pushed the blocking composition by injecting into the pipe 3,6frech. liquid,
et = 1230 g/ cm

4. Hermetically sealed the well. After a period of at least 6 hours, the level gauge
was adjusted to the static level in the well, the residual pressure was released anc
the well was filled with a working solution according to hydrostatics.

Result: the well is jammed on first try without complications




A

Table of compositions applicability during jamming o
c area of app. during jamming Characteristics
ompos Product . . . o
oy form ng gentle Jam. W.jam. V\JlquId. Destructor Application | Comaltant
ming | jam. |ALP | AHP |absorp. temperature| USE€
UNISOLWT dry N . Jon> YETOTone - <110C +
EXIMOL liquid R + Qgﬂ/fgﬁf;?c”ohol <80C
EXIMON/T liquid - - Qgﬁ/rggf/“;‘l’cnohol 80-120C
ELOCIST A dry R . 12?35%| r?_/drochlorc <100C R
acid solution
FLOCKT B 2 comp. + Destructor KAR <YUC
FLOCIKST B dry + Destructor KAR <100C
MAXANVN dry + Destructor KAR <80C
POLIFROS 3 comp. + + Destructor KAR <110C
hydrocarbon
SINBARI dry solvent, then <80C
mech. Deblock
TITAN dry + + + watering <110C
GIDROSIL dry = watering 80-120C




Reagents for treating the neamwellbore area and inflow enhancement &

U Surfactants for seltdiverting acid composition
"STREAM -S" and "STREAM -G . i

U Washing compositions of the "Neominol" and "Bixol" series.

U Acid Compositions

A Delayed acid compositions: "Diskor 10," "Diskor 20," "Diskor 30";
A Organic acid composition: "Orix";

A ASPO solvent: "Sintasol";

A Thermefoamaci d composition: "Termosi n. fi

U Acid additives:

A Multifunctional surfactant "Surfasol";

A Reagent "Surfil";

A Iron stabilizer "StalfFree";

A Corrosion inhibitor "Satis" grades A and B.

A ASPO and gypsum deposit solvent "Sintasol."




Self-Diverting Acid Compositions "STREAM -S" PN

The gelling agent"STREAM-S" is intendedfor useasa gelling agentin self-diverting acid compositionsof various
concentrationsperatingformationswith heterogeneousollectorsandtemperaturefrom 20to 120 AC. It is a mixture of
a nonionicsurfactantandanorganicsolventusedasareagenin creatingcompositiondor acidtreatmentandhydraulic
fracturingin oil productionprocesses

Physical

appearance

0 | The resulting viscosity
| “ barrier is temporary. The
viscosity of the gel
decreases upon
neutralization of the acid
and upon contact with
hydrocarbons. (3)
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Self-Diverting Acid Compositions "STREAM -G" Fer

The gelling agent"StreamG" is usedin drilling, construction,and well repair processesas a structuringagentfor
drilling fluids to regulaterheologicaland filtration properties,increasingviscosity and carrying capacity of drilling

fluids.
Main properties: Physical appearance of the
A T.he .StrearﬁG reagen.t has hlgh. _rheologlcal prgpertles, engurlng the "STREAM -G" composition
diverting action of the acid compositionand increasingthe effectivenessof _
theacidtreatment Z < e
A With increasingshearrate, thixotropic propertiesof the reagentareobserved, ’, A / .
significantly reducing viscosity, allowing for minimal energy expenditure [ V)
duringinjection “:‘ I ‘,l /
A Upon enteringthe productivezoneof the formation andrelieving stressthe \\ , ks‘ 4
viscosity properties fully recover, ensuring the diversion of the acid ‘
composition from the most washedout zones, thereby increasing the
coverageandefficiencyof theacidtreatment
A The "StreamG" reagentis capable of predictable self-destruction and

significantviscosity reductionafter the acid treatment facilitating easywell
developmenandrapid productionstartup



Washing Compositions "Bixol" and "Neominol" Series L
Compl ex Surfactant " Bi Xashifig Composition "Neominol"
Used in oil and gas production intensification processes A High surface activity.
for treating the neawellbore zones of injection and A High solubility and stability against precipitation in mineral
production wells in washing fluids, acid compositions, salt and acid solutions.

and jamming fluids.

It represents.

A a system of specially selected cationic and nonionic synthetic
surfactants;

A one component is a strong hydrophobizer that adsorbs on the
rock, facilitating oil movement while preventing water phase
filtration;

A it facilitates the micelle formation process due to the joint actiol
of specially selected surfactants;

A the composition is stable against precipitation in highly
mineralized solutions and acids.

a) Appearance of ASP without adding "Bixol"
b) Dispersing ASP when mixed with "Bixol" aqueous solution



Acid Compositions "DISKOR 10, DISKOR 20"

"Diskor" is a readyto-useacid compositiod a baseacid anda complexof additives corrosioninhibitor and surfactantsThe
reagenis producedn two grades
A "Diskor -10" basedn clay acid

A "Diskor -20" basedon synthetichydrochloricacid
"Diskor" is intendedfor acidtreatmeniof productionwells in carbonateandterrigenougeservoircollectors

Advantage®f the"Diskor" Acid Composition
High solubility with salts
Low reactionratewith carbonateock, ensuringdeeppenetratiorinto the formation
Low corrosivity;
Effective permeabilityincreaseof terrigenousand carbonateeservoircollector® the reagentcanbe usedfor primary well treatment

afterdrilling (removalof filter cake)
¢DISKOR-10e ¢DISKOR-20e Selection of acid composition

Uniform collection reservoir stimulation



