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FORMULATION AND METHOD OF USE FOR EXPLOITATION 
AND TRANSPORT OF HEAVY AND EXTRA HEAVY OIL WELLS

CROSS REFERENCE TO RELATED APPLICATIONS
[0001] This application is a continuation-in-part of each of 
U.S. patent application Serial Number 12/973,022 which was filed 
on December 20, 2010 and clairas the benefit of provisional 
application Serial Number 61/549,631; U.S. patent application 
Serial Number 13/474,769 which was filed on May 18, 2012 and 
claims the benefit of provisional application Serial Number 
61/549,631; U.S. patent application Serial Number 13/529,140 
which was filed on June 21, 2012 and claims the benefit of 
provisional application Serial Number 61/549,534; and U.S. 
patent application Serial Number 13/655,776 which was filed on 
October 19, 2012 and claims the benefit of provisional 
application Serial Number 61/549,406.

BACKGROUND OF THE INVENTION
[0002] The invention relates to a formulation and method of 
using same for improving well productivity and oil recovery 
factor in hydrocarbon reservoirs and improving the 
transportation of said oil through pipelines from downhole to 
potentially very long distances from the natural source to 
Processing units such as refineries, oil improvement units or 
dehydrating and/or diluting treatment sites for improving 
quality and flowability of natural heavy and extra heavy oil, 
and use of the formulation in an integral exploitation method to 
improve coid production recovery factor and transport of heavy 
and extra heavy oil.
[0003] Improvement of reservoir recovery factor and 
flowability in tubing and pipelines of very viscous heavy oil, 
and improvement of well productivity of heavy and extra heavy 
oil reservoir wells such as those found in the Orinoco River
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Belt in the Bolivarian Venezuelan Republic, is clearly 
desirable. Increase of the recovery factor in coid exploitation 
of such reservoirs and easy transportation of such resources 
through existing infrastructure and low cost means of coid 
transportation through long distances is a real need. Some of 
the largest reservoirs of heavy and extra heavy oil in the world 
are in Venezuela and hold oil having API gravity within the 
range of 6 to 15. Unfortunately, recovery factors of such 
reservoirs, and well production rate of much of this oil is 
unacceptable, and the possibilities of transporting the produced 
viscous oil by pipeline for long distances away from the well 
site are disappointing.
[0004] It is a high concern in the exploitation of heavy and
extra heavy oil reservoirs to increase the final oil-in-place 
recovery during the reservoir lifetime, and also to increase 
productivity of the wells and lower the surface transportation 
cost to improve the overall economic valué of the exploitation. 
Centralization of the wells or pad of wells production in a high 
capacity production processing unit where oil treatment can be 
achieved on a greater scale for demulsification, dehydration, 
desalting, or further processing; such as the refining of said 
oil or upgrading treatment in an oil process unit for improving 
the flowability and sour characteristics of the oil for further 
Processing or refining is desirable.
[0005] To satisfy these needs, priraary coid production 
schemes are quickly abandonad in favor of thermal methods to 
improve well flowability by reducing oil viscosity in the 
reservoirs, high output pumping systems are used to output the 
oil to the surface, and a combination of dilution and pumping 
through surface pipelines make it possible to transport heavy 
and extra heavy oil to production units. These processes, 
however, are very costly. The wells still remain with very low 
productivity, and reservoirs still have a very low output in

2
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terms of final oil recovery. More than 90% of the original oil 
in place is left behind in the reservoir. In addition, extremely 
serious problems of sour gas production such as H2S and CO2 are 
being reported and increase with steam injection in the several 
pilot thermal production methods evaluated. This sour gas 
production in a mass scale is a threat to life in or near to 
populated areas, requires high security standards for workers in 
the facilities, further these processes are limited by the 
availability in amount and cost of current downhole or surface 
sour gas mitigation abilities. Thermal recovery methods, lifting 
and surface transportation methods typically produce final oil 
recovery below 15%.
[0006] Venezuelan heavy and extra heavy Orinoco River Belt 
oil sandstones are exceptional reservoirs. 60% of the 
reservoirs of this type have a KH/U valué between 40 and cióse 
to 1,000 in very many cases. Unlike other reservoirs, however, 
the oil in Venezuelan extra heavy oil reservoirs is flowable at 
reservoir conditions.
[0007] Even these wells, however, have a final recovery by 
coid production which is very low and perhaps in most cases 
below three (3) per cent of the original oil in place. The 
conditions for flow of oil in those reservoirs, with even 
excellent petrophysical properties, are very unfavorable to the 
flow of oil. The components of the heavy and extra heavy oil, 
particularly the asphaltenes in natural form in the native oil, 
are capable by natural fluid-rock interactions of generating an 
oil-wet condition at the surface of the natural mineral 
components of the sandstone. This produces the most adverse 
conditions to flow of oil in a porous media. This is a natural 
oil-wet condition of the reservoir media, which is a completely 
different condition as compared to formation damage in the well 
resulting from drilling or production activities, which could 
also happen in the well. The viscosity of the oil changes
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dramatically with the changa in temperatura and therefore there 
is greater drag pressure in the flow during lifting of the oil 
through the tubing and flowing in pipelines at surface 
conditions. To improve flow in the pipelines of the natural oil, 
known efforts include diluting with naphtha, gasoil, and 
diluents of light oil, but this is costly and the use of such 
diluents is not practical in high mass production scenarios such 
as the Orinoco River Belt well production area.
[0008] The need still exists to increase final oil-in-place 
recovery during the reservoir lifetime, to increase the 
productivity of wells and to reduce surface transportation cost 
to improve the overall economic valué of the exploitation in an 
easy, environmentally safe and highly economic return of 
investment in coid production exploitation schemes of heavy and 
extra heavy oil reservoirs.

SUMMARY OF THE INVENTION
[0009] As a response to the above problems, especially to the 
natural oil wet conditions of the sandstone, extremely low well 
productivity, low recovery of the original oil in place, and 
high drag flow pressure loss through tubing and surface lines of 
the heavy and extra heavy oil, the present invention provides a 
formulation or stimulation fluid and a method of using the 
formulation for exceptional improvement in all these parameters. 
Oil in place final recovery of the reservoir, productivity of 
the well and ease in flow of the heavy and extra heavy oil 
through pipelines in coid production schemes are accomplished. 
The result is reflected by a better flow rate in the producing 
wells, a lower pressure drawdown, an improved oil recovery from 
the drainage area of the formation and a high capacity of flow 
of oil as water emulsión to any desired location potentially far 
away from downhole, to the wellhead and surface convencional 
facilities. Reservoir patterns of flow of oil are improved in
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the reservoir as a whole by fluid injection through an injection 
well in communication with the production well and production 
stream with areas of very low drag forces achieved by the 
injection at any desired location in the tubing downhole or at a 
desired point at surface to the flowline system of another 
surfactant formulation in an aqueous solution that mixes with 
the production stream to form an emulsión and reduce the drag 
forces that are produced by increase in viscosity of the heavy 
and extra heavy oil as it cools down. Untreated, this could 
reduce oil production to nil.
[0010] Injection wells are sometimes used as part of a 
production or exploitation scheme, wherein injection of fluids 
into one well drives fluids from the area of the injection well 
to a production well, where production rates are improved.
[0011] The reservoir formulation of the present invention can 
advantageously be used to improve the flow conditions at both 
the injection well and the production well and to allow 
mobilization of oil which is immobile in the porous media due to 
its affinity to the oil wet surface of the mineral of the rock 
due to the adsorption of the heavy component of the oil in the 
mineral surface, and particularly, the asphaltenes. This is done 
by changing the oil wet condition of the surface to a new water 
wet condition.
[0012] Based upon the foregoing, the present invention 
therefore provides a combined injection, production and 
transportation method which comprises the steps of establishing 
a production well and an injection well into a hydrocarbon- 
bearing formation and a surface flow line system for carrying a 
production stream from the production well; introducing a 
mixture of a surfactant, a co-surfactant and a carrier fluid 
into each of the production well and the injection well so that 
the mixture flows into porous media surrounding the production 
well and the injection well; holding the mixture in the porous

C o p y provided by U SPTO  from  th e  IFW  Im age D atabase on 06 /26/2014



13-161

media surrounding the production well in the presence of water 
for a period of time sufficient to form a water film on surfaces 
of the porous media surrounding the production well; injecting 
an injection fluid into the injection well while producing from 
the production well, whereby hydrocarbons flow from the porous 
media around the injection well toward the production well; 
introducing an injection mixture of a surfactant and a carrier 
fluid downhole into a desired point in a production tubing of 
the production well so that the injection mixture mixes with the 
production stream to form an emulsión; producing the emulsión 
through the tubing to the surface flow line to a desired 
distance away from the production well, whereby drag forces in 
the system are reduced from downhole through the surface flow 
line to a desired location at the surface. Other aspects and 
details of the present invention will appear below.

BRIEF DESCRIPTION OF THE DRAWINGS
[0013] A detailed description of preferred embodiments of the 
present invention follows, with referente to the accompanying 
drawings, wherein:
[0014] Figure 1 schematically illustrates a treated surface
in accordance with the invention;
[0015] Figure 2 illustrates typical and preferred flow rates
from the hydrocarbon producing well;
[0014] Figures 3 and 4 illustrate a test glass píate which is 
oil-wet in Figure 3, and which has been treated in accordance 
with the present invention in Figure 4;
[0015] Figure 5 shows the test píate is still oil-wet even
after solvent cleaning;
[0016] Figures 6 and 7 illustrate an injection, production 
and transport method in accordance with the present invention;

I
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[0017] Figure 8 illustrates resulte of use of the present 
invention in the form of a return permeability test with several 
treatments cycles in accordance with the present invention;
[0018] Figure 9 further illustrates a relative permeability 
curve for formation water and for production water with 
surfactant and co-surfactant of the present invention;
[0019] Figure 10 illustrates the relation of volume of 
produced water with INTESURF required to a volume of recovery of 
the lOIP for the test done;
[0020] Figure 11 illustrates a test glass píate before the 
píate is treat with the formulation and after treatment and 24 
hours soaking time with fluids of the well CD 1405; and
[0021] Figure 12 shows a viscosity vs. temperatura 
relationship for typical heavy and extra heavy oil; and
[0022] Figure 13 shows the fractional flow of water vs. the 
water saturation with sensitivity to reservoir mixture 
surfactant and co-surfactant concentration for a core plug flow 
of an extra heavy Orinoco River reservoir oil.

DETAILED DESCRIPTION
[0023] The invention relates to a reservoir formulation for a 
stimulation and injection fluid which has a surfactant/co- 
surfactant mixture, and a method for using same to treat 
surfaces of a hydrocarbon bearing formation and thereby enhance 
flow of hydrocarbons through same. Another formulation is used 
in a tubing injection which mixes the formulation with the 
production stream, in a desired location in a production well 
tubing wherein the mixture is capable of forming an emulsión 
which flows through the tubing to the wellhead and for very long 
distances from wellhead to the any desired target location at 
surface, with very low drag forces and therefore very low 
pressure loss. This method is advantageously used to alter 
flow conditions in the formation to improve production of

7
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hydrocarbons from hydrocarbon-bearing forraations, and once the 
heavy and extra heavy oil is in the well, to allow easy and 
economic production and transportation of that very viscous oil 
for potentially very long distances to a target location at the 
surface.
[0024] As mentioned above, many significant hydrocarbon 
deposits in the world contain very large quantities of 
hydrocarbons under conditions where it is very difficult to 
produce and transport them. One example of this is asphaltene- 
bearing hydrocarbon deposits in the Orinoco River Belt of 
Venezuela. In these formations, which typically have high and 
low pressures in the range of 300-1,500 psi, the heavy 
hydrocarbon fractions contained in the formation, especially 
asphaltenes, tend to adhere to the pore surfaces of the 
hydrocarbon and thereby create an oil-wet environment in the 
reservoir. This oil-wet flow environment is not at all 
conducive to production of those hydrocarbons from the 
formation. Further, as will be demonstrated below, this 
asphaltene is not easily removed because a portion of the 
hydrocarbon adsorbs into the rock surface making even cleaned 
surfaces oil wet and, therefore, unfavorable for good 
hydrocarbon flow. Thus, most of the hydrocarbons tend to be 
immobile in the porous media under these conditions.
[0025] According to the invention, a water film is formed 
over the rock surfaces and also over the chemically adsorbed 
hydrocarbon so that the surfaces when coated in this manner are 
water wet. This greatly increases the flowability of 
hydrocarbons through the treated rock formation to a production 
well. Once in the well there is still a need to improve the 
flowability of Che heavy and extra heavy oil to a desired 
location at surface, but in normal conditions this is very 
difficult since the oil cools down and increases in viscosity 
occur, making it difficult or even impossible to achieve flow
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through the flow system, or flow occurs at a very high pressure 
drop.
[0026] In accordance with the present invention, one 
formulation, referred to herein as a reservoir surfactant/co- 
surfactant mixture, or mixture, is used to form a water film 
over the pore spaces of the formation, and also over the 
asphaltenes adhered to the pore surfaces, so as to provide a 
water-wet surface between the flow surfaces defined by the pore 
surface of the rock and asphaltene adhered thereto, and Che 
volume of hydrocarbon in the formation which is intended to be 
produced. This water film increases flow of hydrocarbons 
through the formation and allows mobilization of oil which was 
immobile in the pore space due to affinity to the natural oil 
wet original surface, and thereby enhances production of 
hydrocarbon from the formation to the production well. Another 
formulation according to the invention, referred to herein as a 
tubing injection mixture, or injection mixture, comprises an 
aqueous solution with a surfactant. The tubing injection mixture 
is mixed with the well production stream and allows the 
transportation of the heavy oil with low pressure drop through 
the production tubing and then convencional pipeline systems for 
very long distances.
[0027] The reservoir mixture in combination with the tubing 
injection mixture disclosed can advantageously be used to 
improve flow conditions both in injection and production wells 
to enhance reservoir production and at the same time to allow 
the transportation of the very viscous heavy and extra heavy oil 
through convencional pumping systems for very long distances, 
even hundreds of kilometers from the wellhead to a target 
location, at very low pressure drop. Over a period of time, in 
the case of the production well, the water film eventually is 
removed by fluids flowing past the film. At this point, the 
reservoir surfactant/co-surfactant mixture of the present

9
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invention can again be introduced into the hydrocarbon bearing 
formation to again deposit a water film for use in the next 
period of production. While re-establishing the water film at 
the production well, injection flow can be continued at the 
injection well. Also, in any desired location far from the 
wellhead, in a transición location at the surface, production 
from other wells can be mixed through a gathering system and 
collected as a field production stream and either be pumped as 
an oil in water emulsión to another further location or placed 
in a facility to break the oil in water emulsión, desalt the oil 
phase and use a surface aqueous solution mixture with 
surfactants to form a very long distance oil emulsión capable of 
being transported for very long distances to heavy and extra 
heavy oil improvement facilities such as an upgrader of the oil 
or a desouring and upgrading facility and/or ultimate refining 
facility.
[0028] According to the invention, the reservoir 
surfactant/co-surfactant mixture preferably contains surfactant, 
co-surfactant and a fluid carrier, each of which has the 
following preferred constituents.
[0029] The reservoir mixture surfactant is preferably 
selected from the group consisting of anionic surfactant, 
cationic surfactants, non-ionic surfactants, amphoteric 
surfactants and combinations thereof. The reservoir mixture 
surfactant is further preferably an ethoxylated nonyl phenol 
having between 4 and 60 ethoxylated groups.
[0030] Suitable non-ionic surfactants include but are not 
limited to octilphenol having 9-16 EO, nonylphenol with an EO 
number from 4 to 80, preferably 20 - 55, fatty acids of 9-20 EO, 
n-tetradecanol of 9-20 EO, n-hexadecanol of 9-20 EO, laurate of 
sorbitan, and ethoxylated fatty alcohols with EO number from 4 
to 25, preferably 9 - 2 0 .  Suitable ionic surfactants include but 
are not limited to n-alkyl sulfates of K or Na, n-alkyl

10
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trimethyl ammonium chloride and combinations thereof and 
Petroleum sulphonates.
[0031] It is known that various hydrocarbons contain a 
natural surfactant which, when activated, can be a very 
effective surfactant. Activators of such natural surfactants are 
known to persons skilled in the art, and can include, for 
example, buffer additives such as water soluble amines and the 
like. The activated natural surfactant can be utilizad as a 
surfactant of the reservoir mixture, and also as the injection 
mixture which is used to form an emulsión in the production 
tubing, as will be discussed further below.
[0032] In connection with the reservoir mixture, it should 
also be noted that the fluid for forming the desired water film 
in the reservoir can include activators of the natural 
surfactant as discussed above, either alone with the co- 
surfactant of the present invention, or in combination with 
other surfactants and the co-surfactant, all within the broad 
scope of the preset invention. Within this broad scope, it is 
nevertheless preferred to use surface-prepared surfactant and 
co-surfactant as discussed herein.
[0033] The reservoir mixture co-surfactant is preferably an 
alcohol co-surfactant, preferably one or more n-alcohols (Cl- 
C5), and more preferably selected from the group consisting of 
methanol, ethanol, propanol, butanol, pentanol, isopropanol and 
combinations thereof. The most preferred reservoir mixture co- 
surfactant is methanol and/or ethanol.
[0034] The reservoir mixture carrier fluid can be the same or 
different for the injection well and the production well. The 
reservoir mixture carrier fluid for treating the production well 
can be selected from the group consisting of water, brine, 
production water and mixtures. Organic solventa, light 
hydrocarbons, diluents, light crude oil and combinations thereof 
are also suitable in the case of the reservoir mixture using
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organic carrier fluids. More specifically, the carrier fluid 
for the production well can be light oil, a light refinery cut, 
gasoil, diesel, diluent and/or water. The most preferred 
reservoir mixture carrier fluids include water, brine and 
production water fluid and mixtures. One example of reservoir 
mixture water base carrier fluid is the production water of the 
field normally treated and delivered through disposal wells to 
the underground. Another reservoir mixture production carrier 
fluid is compatible light crude oils with API gravity between 20 
and 45 API, preferably between 20 and 25 API. Also, some 
mixtures of compatible crude oil with the formation fluids 
and/or naphtha or diluents normally used downhole or on the 
surface for mixing with the native oil for reducing viscosity of 
the heavy and extra heavy oil stream for transportation in 
surface facilities can be used as production well carrier fluid.
[0035] The reservoir mixture carrier fluid for the injection 
well, on the other hand, can be selected from the group 
consisting of water, brine, production water and mixtures, all 
of them tested for compatibility with the formation fluids and 
minerals present in the rock. The most preferred carrier fluid 
for the injection well is the production water. One example of 
water base carrier fluid is production water of the field which 
would normally be treated and delivered through disposal wells 
to the underground.
[0036] Exceptionally, in the case of very thin formations, 
organic fluids like solvents, light hydrocarbons, diluents, 
light crude oil and combinations thereof could be used as a 
reservoir mixture carrier fluid for the injection well.
Thickness of the reservoir sand pack in such cases could be in 
the range of between 3 and 7 feet.
[0037] The surfactant/co-surfactant reservoir mixture for the 
producing well is preferably prepared having substantially equal 
amounts by volume of the surfactant and co-surfactant, and the
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overall mixture with reservoir mixture carrier fluid in the 
production well preferably contains each of the surfactant and 
co-surfactant in an amount between 0.5 and 5 % by volume, more 
preferably between 1 and 4% by volume.
[0038] The surfactant/co-surfactant reservoir mixture for the 
injection well is preferably prepared having substantially equal 
amounts by volume of the surfactant and co-surfactant, and the 
overall mixture with carrier fluid in the injection well 
preferably contains each of the surfactant and co-surfactant in 
an amount between 0.001 and 3 % by volume, more preferably 
between 0.01 and 0.5 % by volume.
[0039] In accordance with the invention, the surfactant/co- 
surfactant reservoir mixture can be prepared by mixing the 
above-identified constituents at the surface and then 
transporting, for example by pumping, the resulting reservoir 
mixture or stimulation fluid into a hydrocarbon producing 
formation, for example through a well positioned from the 
surface to the subterranean formation, so that the mixture 
penetrares into the hydrocarbon-bearing formation around the 
well, typically into a radius surrounding the well of at least 
about 2 inches, preferably between 12 inches and as large as 
possible, for example up to 10 feet when it is squeezed into the 
producing well or otherwise pumped to the formation and letting 
it naturally flow through the best channel of flow in the 
sandstone, as in the case, for example, of horizontal wells.
The penetration area into the formation is the area to be 
treated in accordance with the present invention.
[0040] In the injection well, the reservoir mixture is 
normally injected by natural flow due to the low pressure in the 
formation (200 to 1200 psi) and the hydrostatic column weight 
(1500 ft to 4000 ft). The reservoir mixture injected fluid is 
injected at a very low flow rate to allow gradual contact of the 
injected fluid with the mineral rock surface and to allow
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formation of the water film over the hydrocarbon adsorbed on the 
mineral surface of the rock. As the water film is being formed 
by continuous injection of the reservoir mixture injected fluid 
to the formation by means of the injection well, the oil in the 
porous media which had been immobile due to its affinity with 
the natural oil wet condition of the pore surface starts 
mobilization to the producing well. By this drainage mechanism, 
the reservoir mixture water-based injection fluid is capable of 
producing an exceptionally high recovery of at least 55 % vol. 
of the initial oil in place (lOlP) as shown in the examples of 
displacement test presented below. This is true even though the 
viscosity of the injected water is very low compared with the 
viscosity of the heavy oil, and this is believed to be because 
the increase in the oil recovery is not by a pistón like 
displacement pattern mechanism of the reservoir mixture injected 
fluid through the injection well but due to a wettability change 
of the pore space surface, the reservoir mixture water based 
fluid imbibition and drainage of the mobilized heavy and extra 
heavy oil in the new surface pore space toward the production 
well. Several different methods can be used to allow a 
controlled distribution of the fluid in the sandstone while 
injecting the fluid to the formation. In horizontal injecting 
wells or vertical injecting wells an improvement in the selected 
placement or distribution of the fluid in vertical heterogeneous 
sand packs or very long horizontal zones through the sand can be 
accomplished through the use of downhole packers and/or 
isolation packers including means in such tools for flow rate 
control and open and cióse control position systems operated 
from the surface.
[0041] Once a sufficient volume of fluid is pumped into the 
formation, this volume is then held in place in the formation at 
the production well in the presence of water for a time 
sufficient to form the desired water film over surfaces of the
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pore spaces of the hydrocarbon and also over the hydrocarbons 
adhered to these surfaces. This advantageously provides a 
water-wet flow environment which is advantageous to the flow of 
hydrocarbon through the porous media, and therefore produces a 
flow environment which is far more conductivo to the flow of oil 
than the natural oil-wet flow environment present in the well 
under natural formation conditions wherein the heavy 
hydrocarbons, and especially asphaltenes, are adhered to the 
pore surfaces of the porous media. The suitable amount of time 
to hold the fluid in the formation will vary with different 
wells, fluids and conditions, but will typically be between 12 
and 24 hours in the production well before restart of flow, and 
a preferred range of time is between 18 and 24 hours. In the 
injection well the change from oil wet to water wet on the 
surface of the porous media is made while the injected fluid is 
flowing and contacting the porous media through continuous 
injection through the injection well.
[0042] The injection fluid for use in the method of the 
present invention to inject into the injection well during 
normal operation of the production method can be any injection 
fluid which would be known to a person of ordinary skill in the 
art. Within this broad scope, it is preferred that the 
injection fluid be an aqueous mixture of surfactant and co- 
surfactant similar to the reservoir mixture. Thus, the 
injection fluid can include a surfactant selected from the group 
consisting of anionic surfactants, cationic surfactants, non- 
ionic surfactants, amphoteric surfactants and combinations 
thereof, and further preferably an ethoxylated nonyl phenol 
having between 4 and 60 ethoxylated groups. The injection fluid 
can also include a co-surfactant which is preferably an alcohol 
co-surfactant, preferably one or more n-alcohols {C1-C6), and 
more preferably selected from the group consisting of methanol, 
ethanol, propanol, butanol, pentanol, isopropanol and
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combinations thereof. The carrier fluid of the injection fluid 
can preferably be selected from the group consisting of water, 
brine, production water and mixtures, all of them tested for 
compatibility with the formation fluids and minerals present in 
the rock. The most preferred carrier fluid for the injection 
well is production water. One example of water base carrier 
fluid is production water of the field which would normally be 
treated and delivered through disposal wells to the underground. 
Finally, the surfactant/co-surfactant mixture for the injection 
fluid is preferably prepared having substantially equal amounts 
by volume of surfactant and co-surfactant, and the overall 
mixture with carrier fluid for the injection fluid preferably 
contains each of the surfactant and co-surfactant in an amount 
between 0.001 and 3 % by volume, more preferably between 0.01 
and 0.5 % by volume.
[0043] According to the invention, the tubing injecting 
mixture is an aqueous solution comprising a surfactant or a 
mixture of surfactants. The mixture preferably contains 
surfactants selected from the group consisting of anionic 
surfactants, non-ionic surfactants, amphoteric surfactants and 
combinations thereof. The tubing injection mixture of 
surfactants is further preferably an ethoxylated alcohol having 
between 2 and 15 ethoxylated groups and an ethoxylated nonyl 
phenol having between 4 and 15 ethoxylated groups.
[0044] Suitable non-ionic tubing injecting surfactants 
include but are not limited to octilphenol having 9-15 EO, 
nonylphenol with an EO number from 4 to 15, preferably 15, 
fatty acids of 9-15 EO, n-tetradecanol of 9-15 EO, n- 
hexadecanol of 9-15 EO, laurate of sorbitan, and ethoxylated 
fatty alcohols with EO number from 4 to 20, preferably 9 - 15. 
Suitable tubing injection ionic surfactants include but are not 
limited to n-alkyl sulfates of K or Na, n-alkyl trimethyl
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ammonium chloride and combinations thereof and petroleum 
sulphonates.
[0045] It should also be noted that, within the broad scope 
of the present invention, the injection mixture surfactant can 
be natural surfactants present in the heavy crude oil which 
would be activated using various additives known to be effective 
for such purpose, such as, for example, a buffer additive, one 
example of which is water soluble amines.
[0046] The tubing downhole water in oil emulsión formed by 
mixing of the production well stream and the tubing injection 
mixture downhole can be broken at any location at the surface or 
at a targeted desired final location. Special care should be 
taken with the tubing injection mixture carrier fluid to be used 
since it must be compatible with the production stream, such as 
to avoid múltiple types of emulsiona (water in oil in oil 
emulsions) which could be a serious risk for the flow of the oil 
in pipelines. It is optional but sometimes very desirable to 
break the emulsión and sepárate the production stream at a 
desired transitional location or between the wellhead and a very 
far away targeted location at the surface. By separating at the 
transitional location, the production water and the tubing 
injection mixture can be regenerated and reused as a carrier 
fluid for the reservoir mixture fluid, either for injection well 
and/or production well. For very long transportation needs a 
fresh water emulsión type could be formed in the transitional 
location. The fresh water emulsión can comprise a suitable 
surface aqueous solution and a surfactant and the desalted heavy 
and extra heavy oil.
[0047] According to the invention, the surface aqueous 
solution mixture is preferably an aqueous solution comprising a 
surfactant or a mixture of surfactants. The surface aqueous 
solution preferably contains surfactants selected from the group 
consisting of anionic surfactants, non-ionic surfactants,

17

C opy provided by USPTO trom  Ih e  IFW  Im age D atabase o n  06 /26/2014



22d

13-161

amphoteric surfactants and combinations thereof. The surface 
aqueous mixture surfactant is further preferably an ethoxylated 
alcohol having between 2 and 15 ethoxylated groups and an 
ethoxylated nonyl phenol having between 4 and 15 ethoxylated 
groups.
[ 0 0 4 8 ] Suitable non-ionic surfactants include but are not 
limited to octilphenol having 9-15 EO, nonylphenol with an EO 
number from 4 to 15, preferably 15, fatty acids of 9-15 EO, n- 
tetradecanol of 9-15 EO, n-hexadecanol of 9-15 EO, laurate of 
sorbitan, and ethoxylated fatty alcohols with EO number from 4 
to 20, preferably 9 - 1 5 .  Suitable tubing injection mixture 
ionic surfactants include but are not limited to n-alkyl 
sulfates of K or Na, n-alkyl trimethyl ammonium chloride and 
combinations thereof and petroleum sulphonates. The surface 
aqueous solution mixture could also be an aqueous solution 
comprising a natural heavy and extra heavy surfactant activator 
alone or in combination with other anionic or non-ionic 
surfactant or combinations of them.
[ 0049 ] Production from the production treated well can be 
conducted while monitoring pressure drawdown in the production 
well, and when the pressure drop increases, lowering the intake 
pump pressure, the formation area around the production well can 
be treated again in accordance with the present invention with 
the reservoir mixture. In the injection well, monitoring should 
be made to evalúate the reservoir mixture injection fluid front 
and the pattern of flow in the formation by using controlling / 
monitoring wells or tracers in the reservoir mixture injection 
fluid. Also the injection well should be selected from a 
location of the reservoir so as to allow distribution of the 
injected fluid in the surface of the porous media helped by the 
gravitational effect and density differential effects between 
the fluids. If the oil is of lower density than the water, the
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reservoir mixture injection well will be preferred to be located 
at the upper part of the reservoir.
[0050] The completion tubing can be of any material such as 
Steel tubing, API grade type tubing or synthetic organic tubing. 
The gathering system can also be of any of the indicated pipe 
materials. Such as steel material, alloy material, plástic 
material, internal coated material and organic synthetic 
material.
[0051] Optionally, mechanical means such as a static mixer, 
and or mechanical mixer could be used for the mixing of the 
tubing injection mixture with the production well stream 
downhole and/or in the transitional location at the surface. 
Breaking the emulsions as formed in the present invention in the 
transitional or targeted location can be done by heating or 
other means. Following transport to the final location and 
breaking of the surface emulsión, the resulting surface aqueous 
phase can be pumped back to the production field, regenerated 
and used in whole or in part either as reservoir mixture carrier 
fluid, tubing injection mixture and most preferably for surface 
aqueous solution mixture in the transitional location as 
mentioned above.
[0052] For very long distance transportation needs and to 
allow a high degree of stability of the formed surface oil in 
water emulsions, the final water in oil emulsión can be a 
bimodal type emulsión, such that a small portion of the heavy 
and extra heavy oil can be in the final oil in water emulsión in 
the form of smaller droplet size distribution than the mean 
average droplet size of most of the droplet size of the rest of 
the heavy and extra heavy oil in the final oil in water 
emulsión.
[0053] Based upon the forgoing, in accordance with one 
preferred embodiment of the present invention, the
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transportation of heavy crude oil in the form of an emulsión can 
preferably be conducted by the following:
(a) breaking the long distance surface transportation oil in 
water emulsión in a desired final location of transportation of 
the heavy and extra heavy oil,
(b) pumping the aqueous solution back to the transitional 
location,
(c) regenerating the aqueous solution to a desired amount of 
concentration of surfactant,
(d) reusing the regenerated aqueous solution comprising water 
and a surfactant to form with the desalted oil phase a new batch 
of the oil in water emulsión,
(e) pumping the new batch of oil in water emulsión to the 
desired final location, and repeating the steps (a)-(e).
[0054] The typical formation for which the present invention 
can be utilized can be any formation wherein the forming of a 
water film over the pore surfaces would be beneficial to the 
overall hydrocarbon production from the formation. A 
particularly desirable application of the present invention is 
in formations having hydrocarbons with an API gravity of between 
6 and 16, and even more preferably in formations containing 
hydrocarbons having an API gravity of between 6 and 12. These 
heavy and extra heavy hydrocarbon deposits in certain areas 
typically are very large in volume, but also contain asphaltenes 
as discussed above, and these are ideal candidates for treatment 
according to the present invention to enhance production.
The typical rock formations containing such hydrocarbons have 
pore spaces which define the void volume which holds the 
hydrocarbons and which creates the permeability that allows the 
hydrocarbons to flow. The rock defining the pore surfaces of 
these formations are typically defined by quartz, feldspar, 
siliceous mineral, carbonaceous mineral, clays and combinations 
thereof.
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[0055] Figure 1 schematically illustrates a surface of a 
hydrocarbon bearing formation treated in accordance with the 
present invention. As seen in Figure 1, a mineral surface 10 
which defines the pore space of the formation has rock mineral 
active sites 12 along surface 10, and these rock mineral active 
sites 12 interact with hydrocarbons under the typical pressure 
in the formation such that chemically adsorbed hydrocarbons 14 
are closely adhered to surface 10, particularly at rock mineral 
active sites 12.
[0056] According to the invention, the reservoir mixture 
surfactant/co-surfactant mixture of the present invention is 
introduced to the formation and held there in the presente of 
water so that a film of water is formed over the adsorbed 
hydrocarbons 14 as well as the rock mineral active sites 12 of 
mineral surface 10. Figure 1 shows surfactant/co-surfactant 
mixture adsorbed in the form of water film 16 which is 
schematically illustrated as a double layer to represent the 
surfactant/co-surfactant mixture. This produces a water-wet 
condition at the surface, which enhances flow of hydrocarbon 
through flow areas and pore space defined by such a treated 
surface. The water which forms the film can be water already 
present in the rock formation fluids and/or from the carrier 
fluid if a water containing carrier fluid is used. The water 
salinity can be in the range between 800 ppm up to 45,000 ppm.
[0057] Pressure drawdown, or the pressure drop from the 
formation to the well bore, is a good measure of the flowability 
in the formation. When the pressure drawdown is relatively 
small, this indicates good flowing properties in the formation 
to the well. While producing from a well that has been treated 
according to the invention, it is desirable at the production 
well to monitor the pressure drawdown, and after a certain 
amount of oil has been produced from a treated production well, 
the pressure drawdown starts to increase. This increase in
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pressure drawdown indicates that the water film has been worn 
away or removed due to relatively high velocity flow of well 
fluids passing over the film to the well. Such flow can also 
make the water film uneven due to the tendency of the surfactant 
molecules adsorbed to diffuse and to push apart from each other 
as much as possible. This stream removes the water film by 
desorption of the surfactant and co-surfactant from the mineral 
surface and restoring the natural oil-wet initial condition at 
the mineral surface. At this stage, according to the invention, 
the production well can be treated again with the same 
formulation, and this process can be repeated as many times as 
necessary until no more hydrocarbon fluids flow to the well even 
after treatment or an economical limit is reached to abandon the 
well. With cyclic stimulation, the porous media will improve 
final recovery of the initial oil in place in the drainage area 
by coid production by potentially many times the amount of 3% 
typically reported as the well output obtained without 
stimulation.
[ 0058 ] In the injection well, as the injected fluid is
continuously being injected to the formation; monitoring of the 
pressure drop is also suggested. The present invention reduces 
the time and need of costly thermal processes to reach a level 
of about 40 % of additional initial oil in place recovery by 
coid methods which is a cheaper and safer recovery.
[ 0 0 5 9 ] Figure 2 illustrates typical and desired flow rates
from a hydrocarbon production well. The starts and stops shown 
in actual flow show a trend (line A) which is not desirable, 
while a preferred pressure behavior is shown at line B. The 
difference of the area between lines A and line B is an 
indication of greater recovery of oil from the same well in the 
same well drained area.
[ 0060 ] In the aforesaid discussion, the mixture of surfactant
and co-surfactant in accordance with the present invention can

22

C opy provided by U SPTO  from  th e  IFW  Im age D atabase on 06 /26/2014



13-161

advantageously be utilizad in an injection and production method 
to even further enhance oil recovery from an oil field which 
utilizes such techniques.
[0061] Figure 6 shows a reservoir 20 which would typically be 
a hydrocarbon bearing formation including porous media, having 
pore space filled with various fluids, one of which is a heavy 
or extra-heavy hydrocarbon which may contain asphaltenes. It is 
desired to produce the hydrocarbon to the surface for upgrading 
and for further transportation and/or refining into various 
Products. A production well 22 is shown extending from surface 
level 24 to formation 20, and having perforations 26 for 
allowing communication between well 22 and formation 20. An 
injection well 28 is similarly positioned from surface 24 to 
formation 20, and perforations 30 allow communication from well 
28 to formation 20. In use, injection of driving fluids such as 
production water, water compatible with formation fluids, or 
brine as a reservoir mixture carrier fluid with the reservoir 
mixture surfactant and co-surfactant of the present invention 
into injection well 28 is used to drive fluids toward production 
well 22. This forms a water film over the natural adsorbed 
hydrocarbons (such as asphaltenes on the mineral surface of the 
rock) and allows mobilization of oil which was immobile due to 
affinity of such oil with the natural oil wet condition of the 
surface of the porous media. The mobilized oil is driven to the 
production well 22 and therefore fluid recovery through 
production well 22 is enhanced. In accordance with the present 
invention, the reservoir mixture of surfactant and co-surfactant 
as discussed above can advantageously be used in a method such 
as discussed herein.
[0062] In such a method, it is advantageous to form a water 
film over the surfaces of porous media and adhered hydrocarbons 
in the vicinity of both the production well 22 and in the 
largest possible area of the reservoir that can be contacted
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with the reservoir mixture injection fluids through the 
injection well 28. This can help to provide better flow and 
mobilization of the immobile oil in the porous media by reducing 
or eliminating the affinity of the oil to the natural oil wet 
surface when the new water wet condition is reached by contact 
of the reservoir mixture surfactant and co-surfactant of the 
present invention to form a water film as described above. Flow 
into the formation through well 28 as well as out of formation 
20 into production well 22 is enhanced. Thus, a reservoir 
mixture of surfactants/co-surfactants as discussed above can be 
prepared and pumped into each of wells 22, 28 as schematically 
illustrated by arrows 32 in Figure 5.
[0063] This pumping positions the mixture through wells 22,
28 and into the zones 34, schematically illustrated by dashed 
lines in formation 20. The reservoir mixture injection of fluid 
through injection well 28 can be continued as long as desired 
after injection breakthrough in well 22. At this time, a 
decisión should be made to continué to use well 28 as an 
injection well or to convert well 28 into a new production well 
and to lócate a new injection well in formation 20 in 
communication with each of wells 22 and 28. As a production 
well, well 28 can be monitored for cyclic stimulation of the 
vicinity of the well as described for the production well 22.
[0064] After being pumped or naturally injected to formation 
22 through injection well 28, this reservoir mixture is then 
held in position for a time sufficient to form a water film over 
the surfaces of porous media and also over adhered hydrocarbons 
as desired. In the case of the production well 22, when 
treatment is completad, the mixture can be pumped from the 
production well, and then well 22 (or other productions wells 
not shown including wells which had been injection wells 28} can 
be returned to production while continuously injecting the 
injection fluid through well 28. Once the production stream
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Corning from perforations 26 is downhole in the well 22, it is 
lifted to surface by means of a tubing 41 by natural flow or by 
means of a pump (not shown). Tubing injection mixture is pumped 
downhole from the wellhead 40 or from the surface line 42 coming 
from an optional transitional flow location 43. Capillary 
tubing 44 or an additional annular space (not shown) to allow 
communication from wellhead 40 to perforations 26 can be used in 
the cyclic injection of the reservoir injection mixture to the 
production well from wellhead 40 through perforations 26 to zone 
34 in the formation.
[ 0065 ] In the transitional location 43 at surface, it is 
possible to break the downhole formed emulsión of reservoir 
production stream and tubing injection mixture. Different 
locations can be used downhole for the mixing of the production 
stream and the tubing injecting mixture. Also, different means 
can be used for helping the mixing of both streams downhole. For 
example, static mixers or conventional pumps can be used, as 
schematically illustrated at 50.
[ 0066 ] In the transitional location 43, heavy and extra heavy 
oil phase can be split from the production mix water phase and 
the oil phase can be desalted. The desalted oil phase can 
further be used for the formation of a fresh surface water oil 
in water emulsión to be transported through line 45 to target 
final location 45. At location 46 it is desirable to sepárate 
the oil phase from the fresh water phase. The oil phase, having 
been transported to the desired target location, can now be 
upgraded or refined as desired. The fresh water phase can be 
pumped back to the transitional location 43 through line 47 and 
regenerated at the transitional location 43 to be reused in the 
formation of a new batch of fresh water oil in water emulsión in 
the transitional location 43 for further transport of a new 
batch of desalted heavy and extra heavy oil to the target 
location 46.
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[ 0067 ] Figure 7 shows the operation mode, and schematically 
illustrates injection of fluids 36 into well 28, and production 
of fluids 38 from production well 22. The enhanced flow of 
subterranean fluids from the vicinity of injection well 28 
toward the vicinity of production well 22 is also schematically 
illustrated by arrows 40 shown in formation 20. The enhanced 
flow conditions around the perforations of well 22 create 
enhanced flow into production well 22 as desired, with a lower 
pressure drop and improved productivity. Reduced pressure drop 
in the vicinity of well 22 helps to reduce the rapid 
breakthrough of the injection fluid 36 to well 22, and also 
provides for better and more uniform flow through the areas 
between injection well 28 and into production well 22, with 
reduced risk of "channeling" and increased mobilization of the 
immobile oil, breaking its affinity with the natural oil wet 
condition of the rock surface, where injected fluid modifies the 
surface to a water wet condition. Then, the path of flow of the 
injection fluid changes to a not contacted oil wet surface and 
the contact of this surface area with the surfactant and co- 
surfactant mixture changes it to a water wet State, mobilizing 
immobile oil to flow through a new water wet surface to the 
producing well 22 until an economical rate of production can no 
longer be reached, at which time the method may be abandonad.
[ 0068 ] As with the embodiment discussed above, this process 
can be carried out while pressure at relevant locations is 
monitored, and when the pressure drops and production rates 
reach certain levels, the treatment with surfactant and co- 
surf actant according to the invention can again be conducted.
The process can be carried out in vertical wells, deviated 
wells, horizontal and multilateral wells. Also, after 
breakthrough of the reservoir mixture injected fluid in the 
production well, production water can be separated from the 
produced stream, recycled back as reservoir mixture injection
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carrier fluid through the injection well after regeneration to 
the appropriate valúes of concentration of the reservoir mixture 
surfactant and co-surfactant in the carrier fluid according to 
the invention, thereby lowering the amount of Chemical 
substances required to prepare the injection fluid.
[0069] The following example further illustrates the 
invention and the results which are obtained using same.

Example 1
[0070] Crude oil and water from several wells in different 
areas of the Orinoco River Belt fields were collected. The oil 
and water were placed in closed glass vessels at several oil and 
water saturations, at reservoir conditions of water salinity and 
temperatura, in a thermally controlled oven. Inside each vessel 
was placed a small glass píate which was monitored for 
wettability conditions starting with a water-wet condition and 
further being naturally changed to oil wet after a médium time 
period of about three to four weeks at reservoir temperature of 
145°F. For each glass píate, wettability was measured by 
contact angle measurement techniques at the well temperature 
ranging from water-wet at the initial condition to oil wet after 
three weeks of aging process in the vessels at reservoir 
conditions.
[0071] After this treatment, the glass plates had a contact 
angle with oil which shows a strongly oil-wet condition as can 
be seen in Figure 3, which shows the oil spreading over the 
píate surface.
[0072] Each píate was then placed in a beaker for a soaking 
time with a mixture of equal amount of the well fluids in a mean 
average of 20 % formation water and 82 % extra heavy oil at 
145°F temperature, with the formulation of the present 
invention, which in this particular example comprised a solution 
of 0.5 % volume of ethoxylated nonyl phenol with 30 ethoxylated
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groups and 0.5% volume of ethanol, both admixed with 99% of 
production water from the Cabrutica field of the Junín División 
of The Orinoco River Belt. The mixture and the píate were held 
for an 8 hour exposure time at reservoir temperature of 145°F 
and contact angle measurement showed wettability reversal from 
oil wet as shown in Figure 3 to water wet as shown in Figure 4. 
Note the bubbling up of the oil, and contact angle clearly 
indicativa of the now water wet surface.
[ 0073 ] Similar results can be obtained by using various non- 
ionic and ionic surfactants. Suitable non-ionic surfactants 
include but are not limited to octilphenol having 9-16 EO, 
nonylphenol with an EO number from 4 to 55, preferably 20-50, 
fatty acids of 9-20 EO, n-tetradecanol of 9-20 EO, n-hexadecanol 
of 9-20 EO, laurate of sorbitan, and polyethoxylated fatty 
alcohols with EO number from 4 to 25, preferably 9 - 2 0 .
[ 0074 ] The aged glass plates were then soaked with a solution 
of mutual solvent for more than twenty four (24) hours to remove 
the water film and any visible hydrocarbon. The cleaned glass 
plates showed a clear and olean surface, but when a drop of 
water was placed on the píate, the water drop did not spread on 
the surface. The contact angle was measured and the píate still 
exhibited an oil-wet condition, as shown in Figure 5.
[ 0075 ] This indicates that even though the mineral surface, 
such as sandstone, feldspar, clays or the like can be cleaned of 
adhered hydrocarbons still on that surface, there remains a 
chemically adsorbed film of hydrocarbon and therefore on such a 
mineral surface there exists a strong oil-wet wetability. As 
mentioned previously, the oil-wet wetability is the most adverse 
condition for the recovery of oil in a porous media. Thus, even 
by undertaking the cost and steps of removing the adhered 
asphaltenes, the resulting cleaned surface remains oil wet.
[ 0076 ] Use of the formulation and method of the present 
invention creates a water film on the mineral surface, covering
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the previously chemically adsorbed hydrocarbons. This film 
creates an interface that will conduct hydrocarbon flow for very 
long periodo of time between stimulation cycles in the 
production well, and allows mobilization of oil which is 
immobile due to its affinity to the natural oil wet condition of 
the rock when the water film is formed in the porous media 
through injection from the injection well. A very low pressure 
drawdown is achieved with the increased oil flow rates in the 
production well and very low pressure drop occurs in the 
injection well so as to make the injection by natural flow, 
thereby providing great benefits to the productivity and final 
recovery of oil from the drained area of the well and the whole 
reservoir.

Example 2
[ 0077 ] A laboratory test was conducted for evaluating 
relative permeability with extra heavy crude oil and formation 
water and INTESURF^” 3PW0.5 solution prepared according to the 
invention with production water from the Cabrutica field of the
Junín División of the Orinoco River Belt Basin in Venezuela, and
using a core of well E20P15 and formation fluids of well DE 22 
12 of the same field.
[ 0078 ] The core from a depth of 2212.2 feet from Cabrutica 
field was taken, and two samples were packed for use in a 
confined cell, one sample for return permeability testing and 
the other sample for relative permeability testing of extra 
heavy oil and formation water and extra heavy oil and INTESURF 
3PW0.5 solution. The samples were cleaned, restored and aged 
for 16 days at the reservoir temperature of 120°F and pressure 
of 400 psi in a confined cell. An imbibition Amott test was 
performed to both samples to insure an oil wet condition of the 
sample before the tests. The core properties for two samples are 
shown in Table 1.
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TABLE 1

55

COM PAf'IY INTEVEP S.A  
C O R E  FR O M  W E L L  E 2 0 P 1 5 CABRUTICA FIELD  VEN EZU ELA

Sample Results 0 to  Helio P E R M E A B IinY
C rfrrg  [TKSin Weigth Vol. Vol Denslty Vol

i PSI Total Long Diam grain Pore space gra.r
0 To:sl •4lr Klink.

1A 1300 86,03 4,873 3,595 30,67 17,42 2,632 36,2 43,09 2697 2605
28 1300 96,42 5,142 3.702 34,42 19,22 2 62 8 35,8 53.64 2596 2507

[ 0079 ] INTESURF 3PW0.5 solution is a mixture of 99% V/V 
production water from the Cabrutica field and a 0.5 V/V of 
nonylphenol ethoxylated with 30 ET groups, and 0.5 V/V % 
methanol. 1 Ib/bbl of potassium acétate is added for clay 
control to the final admixture.

Return permeability test

[ 0080 ] Core sample lA with an oil wet condition confirmad by 
the imbibition Amott test was placed in the confined cell at 
1300 psi confining pressure. Thereafter extra heavy live crude 
oil from well DE 22 12 of Cabrutica field was displaced until a 
constant pressure drop was achieved. The permeability to oil 
(Ko) at the initial water saturation was measured and this valué 
was taken as the reference base relative permeability to oil in 
the sample. Three cycles of returned permeability test were 
made, and previous to each cycle, 10% of the porous volume of 
the sample was squeezed with the INTESURF™ 3PW0.5 solution into 
the production end of the core sample, and the same volume 
allowed to be discharged from the opposite end of the core 
sample. A soaking time of 24 hours was allowed to each cycle 
before the displacement of live crude oil was restarted. The
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rate of flow and the pressure drop was monitored and the 
permeability to oil at several points of porous volume displaced 
was measured. Figure 8 exhibits the return permeability test 
results for each cycle and Table 2 the valúes from the test 
obtained.

TABLE 2

R E T U R N  P E R M E A B I L I T V  

N e t  c o n T l n i n g  p r e s u r a  1 3 0 0  p s t  

R e s e r v o i r  t e m p e r a t u r e  1 2 0  ’ F

C . o i r k | > < t r i y  :  I N T E V E P

W e l l  :  E 2 0  -  P 1 5
F i e l d  :  C a b r u t i c a

t h r t e & i i i f  P l i i s >

S t i l t u i l . - r t i o i i  f i n i d ;  I N T E S U R F  3 P W  0 . 5  
I N T E S U R F  C . - i r i l e i  n n i d :  P i m U i c t l o n  w i i t e r  

S d i i e e z e d  s t i i i n i l f r t i o i i  f l u i d :  I O ’í p  p o t o n s  v o l u m e

S . k i n p l e  N o .  1 A

D e p l l i  2 2 1 2 , 2  n

P o i o s r f y  0 , 3 5 4  f r a c t l o n

K  K k l i n k e m t o e r g  2 2 9 5  m d

< K o )  K  t o  M i l  2 9 4  m d

i e r  c y c l c 2 d o  c y c l e 3 e r  c y c l e 1 e i  c y c l e 2 < l o  c y c l e 3 e i  c y c c i e S l < i i i

V o l .  A c U l i k . , V v i .  A c n n t . . V < v l .  A c i i m . . K t O  O i l . K  t o  o l í . K t O  o l í . r . k c t o c

c c c c c c r n i j m i l i m l S F  -  1 - K ; K o

0,1  3 2 8 . 5 8 7 8 , 5 8 4 4 8 4 4 4 51  1 - 0 , 7 3 7
0 . 3 5 2 9 . 6 1 7 9 , 0 8 4 3 6 4 3 7 4 4 2 - 0 , 5 0 2
1 ,1 4 3 0 . 9 3 0 0 , 3 7 4 0 5 3 5 0 3 6 6 - 0 , 2 4 3
2 , 3 0 3 2 . 2 8 8 1  ,51 3 6 9 3 2 8 3 1  8 - 0 , 0 8 1
3 , 3 8 3 4 . 4 5 8 3 , 4 3 3 4 4 3 1  S 3 1  5 - 0 , 0 6 0
4 . 9 3 3 6 . 4 8 8 5 , 3 0 3 3 4 3 1  7 31  5 - 0 , 0 7 0
6 , 4 8 4 0 . 0 2 8 8 , 4 1 3 3 1 3 2 1 3 1  6 - 0 , 0 7 4
9 . 6 8 4 4 , 3 8 92, 1  6 3 2 2 3 1  8 31  8 - 0 , 0 8 1
1 2 , 4 5 4 7 , 6 7 9 5 . 6 4 3 1  8 3 0 1 2 9 9 - 0 , 0 1  7
1 5 , 6 0 5 0 , 9 7 9 8 . 3 9 3 1  6 2 9 2 2 9 3 0 , 0 0 4
1 6 , 5 0 5 4 , 2 2 1 0 1  , 42 3 1  1 2 9 0 2 7 8 0 , 0 5 4
1 9 , 5 0 5 7 , 3 9 1 0 4 , 2 1 3 1  4 2 8 7 2 7 1 0 , 0 8 0
2 2 . 3 9 6 0 , 4 2 1 0 6 , 7 8 3 0 6 2 6 0 2 7 6 0 , 0 6 3
2 5 , 3 6 6 9 , 2 4 1 1  5,1  4 3 0 7 2 5 4 2 7 4 0 , 0 6 9
2 8 . 1  3 7 7 , 5 0 1 2 3 , 5 5 3 0 4 2 5 5 2 5 2 0,1 4 3

[0081] A stimulation state was found in all cycles suggesting 
the cyclic stimulation of the sandstone - production end zone as 
a productivity improvement of the well by reducing the pressure 
drop and increasing the production of extra heavy oil from the 
well. No formation damage was observed even after a large amount 
relative to porous volume of live extra heavy oil was displaced 
and desorption of the surfactants of Intesurf in the porous 
media occurs. After restimulation with the Intesurf solution, a 
better condition of relative permeability to oil is achieved.
It is believed that the relative permeability to oil lost after

31

C opy provided by U SPTO  from  tb e  IF W  Im age D atabase on 06 /26/2014



13-161

a great volume of displacement of oil and after several cycles 
of squeezes is due to the new water saturation without Intesurf 
base surfactant increases in the porous media. However, it is 
observed that once the surfactant is available by restimulation 
in the porous media, a new improvement of the oil relative 
permeability is achieved and even reaches levels higher than 
earlier cycles.
[ 0082 ] A relative permeability test of extra heavy oil and 
formation water and extra heavy oil and INTESURF 3PW0.5 solution 
with production water was then conducted.
[ 0083 ] Core sample 2B was insured to have an oil wet 
condition by Amott imbibition test and thereafter was placed in 
a confined cell at confine pressure of 1300 psi. Temperature was 
that of the reservoir of 120“ F. Extra heavy oil was displaced 
at a pressure of 1000 psi until a constant flow was achieved.
The relative permeability effective to oil was measured at the 
initial water saturation. Thereafter, formation water was 
displaced at a constant rate of 1 cc/min and monitoring of the 
produced fluids and pressure drop was made until no flow of
extra heavy oil is observed. The effective water permeability at
the residual oil saturation is measured for each sample and the 
volume of extra heavy oil produced at room conditions is 
corrected to reservoir conditions using the viscosity and 
volumetric factor of the reservoir. The final saturation of the 
fluids is determinad by material balance. The effective 
permeability of each phase is calculated using Darcy's Law. The 
relative permeability water - extra heavy oil and Intesurf 
solution - extra heavy oil ratios at non-stable state were 
calculated using the methods of Jones and Roszelle.
[ 0 0 8 4 ] Once the formation water - extra heavy oil test was
run extra heavy crude was displaced for the core sample until a
condition of initial water saturation and extra heavy oil 
saturation was achieved. In this state the permeability
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effective to oil was measured and displacement with the solution 
of INTESURF™ 3 PW0.5 took place with a rate 0.1 cc / min for 8 
hours allowing a soaking time of 12 hours and so on until only 
solution of INTESURF™ 3 PWO.5 was collected as the production 
without any extra heavy oil. The final recovery of extra heavy 
oil was 10.02 cc which is a 52.13% of the total porous volume 
and 57.89% of the original extra heavy oil in place. Figure 9 
exhibits the behavior of Ko and Kw vs. the water saturation for 
the two testing fluids and Figure 10 exhibits the ratio of the 
quantity of production water with the surfactant and 
co-surfactant used as the injected fluid to the quantity of 
recovered oil of the initial oil in place recovered from the 
plug of the core sample. From the figure, it can be observed 
that 14 % of the initial oil in place (lOIP) can be recovered 
using a mean relation of 1 unit of oil produced by 1.6 volume of 
mixture of surfactant and co-surfactant and produced water 
injected. Also an additional 20 % recovery of the (lOIP) can be 
recovered using a mean relation of 1 unit of oil in place 
produced by each 3.2 volume of mixture of surfactant and co- 
surfactant and carrier fluid injected after the first 14 % of 
initial lOIP recovered.

Example 3
A set of core flow tests were run for relative permeability 
measurements as shown and described in example 2. Calculations 
of the K relative to oil (Kq) and K relative to water (Kw) with 
formation water and with three different concentrations of the 
Intesurf™ formulation as disclosed in the present invention were 
done. The formulations were prepared with the production water 
of the Cabrutica field of the Junín División of The Orinoco 
River Belt basin. The surfactant was nonylphenol ethoxylated of 
30 EOE and the co surfactant used was methanol. The 
concentration at 1:1 vv was of 0.5 % of each component. During
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all tests performed with the INTESURF formulation the total 
injection fluid was injected by several batch with a soaking 
time of at least a week during the injection of a batches of the 
injection fluid and another batch to restart flow. With the 
calculated data a fractional flow of water as a function of the 
water saturation was calculated for each test of relative 
permeability test and shown in the graph of FIG. 13. FIG. 13 
shows the exceptional beneficial effect of the treatment of the 
porous media with INTESURF™ in the flow pattern and the final 
oil recovered of the initial oil in place

Example 4
The well CD 1405 from the Cabrutica field in the Junin División 
of the Orinoco River Belt was selected for a pilot test for 
stimulation and cyclic re-stimulation with the composition and 
method of the present invention for a production well.
[ 0 0 8 5 ]  Crude oil and formation water from well CD1405 were
collected as well as production water from disposal tank 903
from the principal station of Cabrutica field in the Orinoco 
River Belt field. The characteristics of the crude oil and 
formation water are:
OIL:
Saturated % : 8 wt 
Aromatics % : 44 wt 
Resins %: 35 wt 
Asphaltenes % : 13 wt 
Acidity: 3.90 mg KOH/g 
Viscosity CP 10,420 at 145 F 
API: 9
% C wt 84.55
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% H wt 11.12
Formation Water with 2,500 ppm NaCl

[ 0086 ] The oil and formation water were placed in closed 
glass vessels at 20 % vol. saturation of formation water and 80 
% vol. of oil saturation, at reservoir conditions of temperature 
of 145°F, in a thermally controlled oven. Inside each vessel
was placed a small glass píate which was monitored for
wettability conditions starting with a water-wet condition and 
further being naturally changed to oil wet after a time period 
of aging of three weeks at reservoir temperature of 145'’F. For 
the glass píate, wettability was measured by contact angle 
measurement techniques at the well temperature ranging from 
water-wet at the initial condition to oil wet after three weeks 
of the aging process in the vessels at reservoir conditions as 
shown in Figure 11, indicating contact angle of 137.5’ at the 
aged condition. This is as it would be found in the reservoir, 
showing oil spreading over the píate surface.
[ 0087 ] The píate was then placed in a beaker for a soaking 
time with a mixture of equal amounts of the well fluids in a 
mean average of 20 % vol. formation water and 80 % vol. of the
9 °API extra heavy oil at 145‘=’F temperature, with the
formulation of the present invention, which in this particular 
example comprised a solution of 0.5 % vol. of ethoxylated 
nonyl phenol with 30 ethoxylated groups and 0.5% vol. of 
ethanol, both admixed with 99% vol. of production water from the 
disposal tank of the Cabrutica field of the Junin División of 
The Orinoco River Belt. 1 Ib/bbl of potassium acétate was added 
to the formulation for clay control. The mixture and the píate 
were held for a 24 hour exposure time at reservoir temperature 
of 145°F, and contact angle measurement showed wettability 
reversal from oil wet of 137.5° to water wet with a contact angle
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of 45.1°. Bubbling up of the oil and measured contact angle were 
clearly indicativa of a now water wet surface.
[ 0 0 8 8 ] This test confirma the wettability change in the well 
after application of the invention treatment to the porous 
media.

Example 5
[ 0 0 8 9 ] A first stimulation job was prepared for the well CD 
1405, including injecting through the annular space between the 
casing and the production tube, 350 barréis of the formulation 
of the present invention in an oil based carrier fluid. The 
injection fluid was prepared with 3.5 barrel of ethoxylated 
tridecanol of 17 ethoxylated oxide groups, 3.5 barréis of 
methanol and 343 barréis of gasoil. The fluid was pumped with a 
pumping truck. A soaking time of 24 hours was allowed in the 
well, and production restarted. Production increase was from a 
mean valué before of 183 bopd (barréis oil per day) to a mean of 
445 bopd after the treatment.
[ 0090 ] After a period of an eight month after the first 
stimulation job, a new re-stimulation job was executed to the 
well, but now a water based injection fluid was prepared.
Another amount of 350 barréis of the injecting fluid was pumped 
by the annular space between the casing and the production tube 
to the formation pore space using potable water from a water 
well based carrier fluid. The injection fluid was prepared with 
3.5 barrel of ethoxylated nonylphenol of 20 ethoxylated oxide 
groups, 3.5 barréis of methanol and 343 barréis of water. The 
fluid was pumped with a pumping truck. A soaking time of 24 
hours was allowed to the well, and production was then 
restarted. Production increase was from a mean valué of 183 bopd 
to a mean of 358 bopd.
Table 3 shows the CD1405 reservoir and completion well 
parameters for the CD 1405 well.
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Table 3

W E L L  CD 1405 R ESER \’O I ¡i IN F O R M A T IO N
Reseivoir 0RNFSDZ-2X A l

Sand 2C

Horizontal 
(MD), f t

side length 5150' Tope 2,710 Base
ft

7,860
f t

Permeability, md 8,900
Porosity, % 32

Temperature, °F 126

Crude oil gravity, ®API
Actual Pressure, psi 420

Well drilling date 07-02-2009

Production Method Progressive cavity pump

Type o f well Horizontal

Example 6
[ 0091 ]  Two highly deviated Orinoco River Belt wells (CD36 and 
CD37) from the Cerro Negro area of the Carabobo División of the 
Orinoco River Belt basin were selected for pilot testing using 
oleic base formulation. Main characteristics of the wells are:

W « l l  n ; in ia R e s e rv f l i r

i id i i i a

C o i i ip la l io n

D a la

R .» ck  p i o p a i t fa a P io d ' ic t ia i i

M e lh n d

O r i j l f i i t l

p i e u i i r a

A c tu a l

| ita v a < ira

LNheJogy

P n in ú lv K V s h T l i i d i n c s p«J p a l

D a i í » «

CO >6 O F IN  C N X9 01  I^Si2 u 2 3 5  3 i g j U e c b a r ic a i p u n p  &  

G r iv e l p a ck

r u 3 X 9 5 s a a d c io n a

a t 3 T O F IH  C N « 0 2  I M 3 ?2 5 7 0 152 P C P  G ta *e l oacK l a a ;c o o sa n  lis to n a

[ 0 0 9 2 ]  An amount of 270 barréis of diluent, which is a light 
crude oil of 23 API oil gravity, was admixed with a previously 
homogenized mix of 1.3 barréis of tridecyl alcohol of 12 EO 
groups and 1.3 barréis of methanol in a tank of a pumping truck. 
The admixture was recirculated in the tank for homogenization 
and pumped to well CD 36 through the annular space between the 
tubing and the casing. The stimulation fluid contacted the 
gravel pack downhole and passed to about two feet penetration in
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the formation. The well was closed for a soaking period of 24 
hours. The well was restarted thereafter and showed an increased 
production of about 200 bpd that has been stable for a period of 
60 days.
[ 0093 ] Another amount of 133 barréis of diluent, a light 
crude oil of 23 API gravity was admixed with a previously 
homogenized mix of 0.7 barréis of tridecyl alcohol of 12 EO 
groups and 0.7 barréis of methanol in a tank of a pumping truck. 
The admixture was recirculated in the tank for homogenization 
and pumped to well CD 37 through the annular space between the 
tubing and the casing. The stimulation fluid contacted the 
gravel pack downhole and passed to about two inches of 
penetration in the formation. The well was closed for a soaking 
period of 24 hours. The well was restarted thereafter and 
showed a production of 80 barréis net of oil per day and has 
been stable for a period of 60 days thereafter. The net oil 
production before the stimulation was 24 barréis of net oil.
[ 0094 ] These pilot tests establish that the stimulation 
fluid, or formulation, of the present invention is highly 
effective at improving hydrocarbon flow and production through 
porous media treated with the fluid. The fluid is made from 
readily available constituents, and the method can be carried 
out using known equipment already available for injecting other 
well stimulation fluids.
[ 0 0 9 5 ] As mentioned above, typical heavy and extra heavy 
crude oils for which the invention is ideal have a viscosity 
which can be managed at reservoir temperatures, but this 
viscosity increases dramatically at cooler temperatures such as 
those encountered in surface conditions. A typical relationship 
of Figure 12 illustrates viscosity to temperature for an extra 
heavy crude oil.
[ 0 096 ] Also, Figure 13, shows the exceptional beneficial 
effect of the treatment with INTESURF™ of the porous media in
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the flow pattern and final recovery of the initial oil in place 
with three different concentrations of the formulation of the 
present invention as compared with the formation water alone
[ 0097 ] Based upon the foregoing, a beneficial change in 
permeability, production levels and recovery of the initial oil 
in place is demonstrated by using the formulation and method of 
the present invention.
[ 0 0 9 8 ] It is to be understood that the invention is not 
limited to the illustrations described and shown herein, which 
are deemed to be merely illustrative of the best modes of 
carrying out the invention, and which are susceptible of 
modification of form, size, arrangement of parts and details of 
operation. The invention rather is intended to encompass all 
such modifications which are within its spirit and scope as 
defined by the claims.
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CLAIMS
1. A combined injection, production and transportation method, 
comprising the steps of:

establishing a production well and an injection well 
into a hydrocarbon-bearing formation and a surface flow line 
System for carrying a production stream from the production 
well;

introducing a mixture of a surfactant, a co-surfactant and 
a carrier fluid into each of the production well and the 
injection well so that the mixture flows into porous media 
surrounding the production well and the injection well;

holding the mixture in the porous media surrounding the 
production well in the presente of water for a period of time 
sufficient to form a water film on surfaces of the porous media 
surrounding the production well;

injecting an injection fluid into the injection well while 
producing from the production well, whereby hydrocarbons flow 
from the porous media around the injection well toward the 
production well;

introducing an injection mixture of a surfactant and a 
carrier fluid downhole into a desired point in a production 
tubing of the production well so that the injection mixture 
mixes with the production stream to form an emulsión;

producing the emulsión through the tubing to the surface 
flow line to a desired distance away from the production well, 
whereby drag forces in the system are reduced from downhole 
through the surface flow line to a desired location at the 
surface.

2. The method of claim 1, wherein the surfaces of the porous 
media prior to treatment with the mixture have hydrocarbons 
adhered to them, and wherein the water film is formed over the 
surfaces and the hydrocarbon adhered to the surfaces.
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3. The method of claim 1, wherein the porous media is a 
subterranean hydrocarbon bearing formation containing asphaltene 
and wherein the asphaltene is adhered to the surfaces of the 
porous media.

4. The method of claim 1, wherein the holding step mobilizes 
hydrocarbons adhered to the porous media, and the injecting step 
produces mobilized oil from the production well.

5. The method of claim 1, wherein the hydrocarbon has an API 
gravity of between 6 and 16.

6. The method of claim 1, wherein the emulsión is an oil in
water emulsión.

7. The method of claim 1, wherein the hydrocarbon has an API
gravity of between 6 and 12.

8. The method of claim 1, wherein the surfactant of the
mixture is selected from the group consisting of anionic 
surfactants, cationic surfactants, nonionic surfactants, 
amphoteric surfactants and combinations thereof.

9. The method of claim 1, wherein the co-surfactant of the 
mixture is an alcohol co-surfactant.

10. The method of claim 9, wherein the alcohol co-surfactant is 
selected from the group consisting of methanol, ethanol, 
propanol, butanol, pentanol, isopropanol, and combinations 
thereof.

11. The method of claim 1, wherein the carrier fluid of the
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mixture is selected from the group consisting of organic 
solvents, light hydrocarbons, diluents, light crude oil, water, 
brine, production water and combinations thereof.

12. The method of claim 1, wherein the carrier fluid of the 
mixture is a production water with a salinity greater than 5000 
ppm and potassium content greater than 80 ppm.

13. The method of claim 1, wherein the surfactant of the 
mixture is an ethoxylated nonylphenol having between 4 and 60 
ethoxylated groups, and wherein the co-surfactant of the mixture 
is methanol and/or ethanol.

14. The method of claim 13, wherein the mixture contains 
substantially equal amounts by volume of surfactant and 
co-surfactant.

15. The method of claim 13, wherein the mixture contains each 
of the surfactant and the co-surfactant at a concentration of 
between 0.01 and 3% vol.

16. The method of claim 13, wherein the mixture contains each 
of the surfactant and the co-surfactant at a concentration of 
between 0.5 and 1% vol.

17. The method of claim 1, wherein the mixture introduced into
the production well is different from the mixture introduced 
into the injection well.

18. The method of claim 1, wherein the mixture introduced into
the production well contains each of the surfactant and the co- 
surfactant at a concentration of between 0.5 and 5.0 % vol.

42

C opy provided by U SPTO  from  th e  IFW  Im age D atabase on 06/26/2014



46

13-161

19. The method of claim 18, wherein the mixture introduced in 
the production well contains each of the surfactant and the co- 
surfactant at a concentration of between 1 and 4 % vol.

20. The method of claim 1, wherein the mixture introduced into 
the injection well contains each of the surfactant and the co- 
surfactant at a concentration of between 0.01 and 2% vol.

21. The method of claim 20, wherein the mixture introduced into 
the injection well contains each of the surfactant and the co- 
surfactant at a concentration of between 0.0125 and 0.5 % vol.

22. The method of claim 1, wherein the surfaces of the porous 
media define pore space for the hydrocarbon, and wherein the 
surfaces are defined by a material selected from the group 
consisting of quartz, feldspar, siliceous mineral, carbonaceous 
mineral, clays, and combinations thereof.

23. The method of claim 1, wherein the surfactant of the 
injection mixture is selected from the group consisting of 
anionic and nonionic surfactants and combinations thereof.

24. The method of claim 1, wherein the carrier fluid of Che 
injection mixture is selected from the group consisting of 
water, production water, brine, and combinations thereof.

25. The method of claim 24, further comprising the step of 
pretesting the carrier fluid of the injection mixture for 
compatibility with the production stream to allow formation of 
the emulsión.

26. The method of claim 1, wherein the surfactant of the 
injection mixture is an ethoxylated alcohol having between 2 and
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15 ethoxylated groups, ethoxylated nonylphenol having between 4 
and 15 ethoxylated groups, and mixture thereof.

27. The method of claim 26, wherein the injection mixture 
contains the surfactant at a concentration of between 0.5 and 3% 
vol.

28. The method of claim 27, wherein the injection mixture 
contains the surfactant at a concentration of between 1 and 2% 
vol.

29. The method of claim 1, wherein flow surfaces of the tubing 
and surface flow line that define space for flow are selected 
from the group consisting of Steel material, alloy material, 
plástic material, infernal coated material and organic synthetic 
material.

30. The method of claim 1, further comprising the step of 
breaking the emulsión formed from the production stream and the 
injection mixture at a desired transitional location, separating 
an oil phase from a production water phase, regenerating the 
production water phase to desired conditions, and pumping 
regenerated water phase downhole as carrier fluid of the 
injection mixture.

31. The method of claim 30, further comprising, in the desired 
transitional location, the step of desalting the oil phase, and 
mixing the desalted oil phase with an aqueous solution 
comprising water and a surfactant to form a long distance 
surface transportation oil in water emulsión.
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32. The method of claim 31, further comprising the step(s) of:
(a) breaking the long distance surface transportation oil in 
water emulsión in a desired final location of transportation of 
the heavy and extra heavy oil,
(b) pumping the aqueous solution back to the transitional 
location,
(c) regenerating the aqueous solution to a desired amount of 
concentration of surfactant,
(d) reusing the regenerated aqueous solution comprising water 
and a surfactant to form with the desalted oil phase a new batch 
of the oil in water emulsión,
(e) pumping the new batch of oil in water emulsión to the 
desired final location, and repeating the steps (a)-(e).

33. The method of claim 32, wherein the regenerating step is 
carried out with an aqueous solution surfactant selected from 
the group consisting of ethoxylated alcohol having between 2 and 
15 ethoxylated groups, ethoxylated nonylphenol having between 4 
and 15 ethoxylated groups, and mixtures thereof.

34. The method of claim 33, wherein the regenerated aqueous 
solution has a surfactant concentration of between 0.5 and 3% 
vol.

35. The method of claim 33, wherein the regenerated aqueous 
solution has a surfactant concentration of between 1 and 2% vol.

36. The method of claim 31 wherein the surfactant mixed with 
the desalted oil phase is an activated natural surfactant 
present in the desalted oil phase.
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37. The method of claim 31, wherein the surfactant mixed with
is a mixture of activated natural surfactant the desalted oil
phase and a non-ionic surfactant.

38. The method of claim 31 wherein the long distance surface 
transportation emulsión is a bimodal oil in water emulsión.

39. The method of claim 1, further comprising the steps of:
separating produced water from the production stream of the

producing well;
measuring concentration of the surfactant and co-surfactant 

in the produced water;
adjusting concentration of the surfactant and the 

co-surfactant in the produced water to a desired injection fluid 
valué; and using adjusted concentration produced water as 
injection fluid.

40. The method of claim 1, wherein the surfactant of the 
mixture is an activated natural surfactant present in heavy and 
extra heavy oil phase present in the pore space.

40. The method of claim 1, wherein the injection fluid 
comprises a mixture of a surfactant, a co-surfactant and a 
carrier fluid.
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ABSTRACT
A combined injection, production and transportation method, 

includes the steps of establishing a production well and an 
injection well into a hydrocarbon-bearing formation and a flow 
line System for surface transportation of a production well 
stream; introducing a mixture of a surfactant, a co-surfactant 
and a carrier fluid into each of the production well and the 
injection well so that the mixture flows into porous media 
surrounding the production well and the injection well; holding 
the reservoir mixture in the porous media surrounding the 
production well in the presence of water for a period of time 
sufficient to form a water film on surfaces of the porous media 
surrounding the production well; injecting an injection fluid 
into the injection well while producing from the production 
well, whereby hydrocarbons flow from the porous media around the 
injection well toward the production well, introducing an 
injection mixture of a surfactant and a carrier fluid downhole 
into a desired point in tubing of the production well so that 
the tubing injection mixture mixes with the production stream 
forming an emulsión, and allowing the emulsión to flow through 
the tubing to the wellhead. The emulsión can be transported to 
intermedíate locations and then broken and re-formulated for 
further transport.
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DECLARATION (37 CFR 1.63) FOR UTILÍTY OR DESIGN APPLICATION USING AN 
APPLICATION DATA SHEET (37 CFR 1.76)

TWsof
Invantlon

FORMULATION AND METHOD OF USE FOR EXPLOITATION AND TRANSPORT 
OF HEAVY AND EXTRA HEAVY OIL WELLS

As the below named Inventor, I hereby declare that:

.pp .= a ..n ,„r

I I United States appitcation or PCT Intamatlonal applicatlon numt»r__________

filed on______________________________.

The above-ldentífied applicatíon was made or authorlzed to be made by me.

I betleve that I am the original inventor or an original jolnt inventor of a dalmed Invantlon In the appllcation.

t hereby acknowledge that any willful false statement made In this dedaration Is punishable under 16 U.S.C. 1001 
by fine or Imprisonment of not more than five (5) years, or both.

WARNING;
Petítioner/appllcant Is cautioned to avoid aubmlttlng personal Information In documenta liled in a patent appllcation that may 
contibule to identtty thefL PerMnal Information such as social security numbera, bank account numbers, or credtt card numbers 
(other than a check or credlt cafd authoiization form PTO-2038 submitted for payment purposes) is never required by the USPTO 
to suppoft a petitíon or an appllcation. If tola type of personal Information la Induded In documenta submitted to the USPTO. 
petifonefB/appllcantB ahouid conalder redacting such personal Information from the documenta before aubmlttlng toem to the 
USPTO. Petittoner/appllcant la advised toat the record of a patent appllcation is svaRable to the publlc after publication of the 
appllcation (unlesa a non-publlcatlon requeat in compllancewlto 37 CFR 1.213(8) is made In the appllcation) orissuance ofa 
patent Furtoermore, the record from an abandoned appllcation may siso be avallable to the publlc if the appllcation la 
refarenced In a published applicatlon or an issued patent (see 37 CFR 1.14). Checks and cradit card authorization forms 
PTO-2038 submitted for payment purposes are not retalned In the appllcation file and therefore ara not publldy avallable.

LEGAL ÑAME OF INVENTOR

Inventor. Pablo Manrique

signatura:.

Date (Opt)onal)

Note; An tppHcadon data aheet (PTO/SB/14 or equivalent), Induding natning the enUre Invenfive enllty, mual accompany thia form or m utt have 
been pravioualy filed. Usa an additlonal PTO/AlA/01 fOnn for each additk>nal Inventor.

TN* eoSeciion orinformaeon Is requlred by 35 U.S.C. 115 and 37 CFR I.SS.ThelnformVlonlsraquIredlo obtiinerreUtnabenaAtby th*puUlcwlVchlstDflle(wtd 
by the USPTO to procets) an aoplleabon. CofKWeWiMity Is govemed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. TN icd laeH on liM jrR Sledttl** 1 nVnulelo 
eoffloMe. Induding galhering, prepvine, vx j subrriitlng the ctmipwted ippication form to the l/SPTO. Time wil vary dependng upon the tndKUuÉ case. Any 
commentsontheamMntortlmeyourequiretoconipMtelNsfomand/arsuogesdonslorreducinglhisbunien. sheuldbesenttotheChlir Infomudon Officv. U.S. 
Patent and Tredemwk Office. U.S. Depenment of Cotnmeree, P.O. Box 1450, Alexsndria. VA 22313-1460. DO NOT SENO FEES OR COMPI.ETED FORMS TO 
THISAOORESS.9ENDTO: C om m ieslo iidrfor Patant», P.O. B ox14$0, Aiaxandria, VA2231S>1A60.

S you need sss/sfa/Ke fn canpW ng the /brni. cal 1-SOO-PTO-iie» «nd m hel oedon 2.
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Privacy Act Statement

The Prtvaey Act e f 1974 (P .L 93«579) requlres that you be gíven certain Information In connection 
wtth your submlsslon of the attached form related to a patent appllcation or patent. Accordlngly, 
pursuant to the requirements of the Act. please be advieed that: (1) the general autoortty for the 
cdlectlon of thia Information is 35 U.S.C. 2(b)(2); (2) fumishing of the Infbnnation solldted is voluntary: 
and (3) the principal purpose for which the Information is used by the U.S. Patent and Trademark 
Oflfca is to procese and/or examine your submission related to a patent appilcation or patent. if  you do 
not fumish the requested informaron, the U.S. Patent and Trademark Office may not te  able to 
procesa and/or examine your submiúion, which may result in terminaron of proceedings or 
atendonment of the application or expiration of the patent.

Ttw information provided by you in this fomi will te  subject to the fbllowing routine uses:

1. The Information on this fbnn wiil be treated confidentially to the extent allowed under the 
Freedom of information Act (5 U.S.C. 552) and the Privacy Act (S U.S.C 552a). Records from 
this System o f records may te  dlsdosed to the Department of Justice to determine whether 
disdosure of thesa records is required by the Freedom of information Act.

2. A record from this system of records may te  dlsdosed, as a routine use, In the course of 
presenting evidence to e court, maglstrate, or administrative tribunal, induding disdosures to 
opposino counset In the course of settiement negotiations.

3. A record In dris system of records may te  dlsdosed, as a routine use, to a Member of 
Congress submitting a request InvoKrlng an individual, to whom the record pertains. when the 
indivíduaj has requested assistance from the Member with respect to the subject matter of the 
record.

4. A record in this system of records may be dlsdosed, as a routine use. to a contractor of the 
Agency having need for the information in order to perficrm a contract. Redpients of 
Information shali be required to comply with the requirements of ttre Privacy Act of 1974, as 
amefxled. pursuant lo 5 U.S.C. 552a(m).

5. A record related to an International Application filed under the Patent Cooperation Treaty in 
this system of records may be dlsdosed, as a routine use, to the International Bureau of the 
World Inteliectual Proper^ Organization. pursuant to the Patent Cooperation Treaty.

6. A record In this system of^reoords may te  dlsdosed. as a routine use. to another federal 
agwicy for purposes of National Security review (35 U.S.C. 181) and for review pursuant to 
the Atomic Energy Act (42 U.S.C. 218(c}).

7. A record from this system of records may te  disdosed, as a routine use, to the Admlnistrator, 
General Sen/ices, or his/her designee. during an inspection of records conducted by GSA as 
part of that agenc/s responsibiiity to recommend Improvements In records management 
practices and programs, under authority of 44 U.S.C. 2904 and 2906. Such disdosure shali 
te  made in añordance with the GSA regulations goveming inspection of records for this 
purpose. and any other reievant ( l.e., GSA or Commerce) d ire r^e . Such disdosure shali not 
be used to make determinations about indIvIduBis.

8. A record from this system of records may te  dlsdosed. as a routine use. to the pubiic after 
elther publication o ftfie  application pursuant to 35 U.S.C. 122^) orissuance o fa  patent 
pursuant to 35 U.S.C. 151. Further, a record may be dlsdosed. subject to the limitationsof 37 
CFR 1.14, asa routine use, to the public if the record was filed In an application which 
became abandoned or in which the proceedings were terminated and v^ich application is 
reférenced by either a published appllcation. an applicatlon open to public Inspedlon or an 
Issued patent.

9. A record from this system of records may be dlsdosed, as a routine use. to a Federal, State, 
or local law enfbrcemant agency, if the USPTO becomes aware of a violatlon or potentlal 
violatlon of law or regulatlon.
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DECLARATION (37 CFR 1.63) FOR UTILITY OR DESIGN APPLICATION USING AN 
APPLICATION DATA SHEET (37 CFR 1.76)

TKIeof
Invwttien

FORMULATION AND METHOD OF USE FOR EXPLOITATION AND TRANSPORT 
OF HEAVY AND EXTRA HEAVY OIL WELLS

As the below named inventor, I hereby dedare that

t a í r S t o ” "  ■  The attached application, or

I I United States application or PCT intemational appíicatton number, 

filed on____________________________  .

The abovesdentified application was made or authorlzed to be made by me.

I believe that I am the original inventor or an original jolnt inventor of a dalmed invention in the appllcation.

I hereby adtnowiedge that any willful false statement made in this dedaration Is punishable under 16 U.S.C. 1001 
by fine or imprisonment of not more than five (5) years, or both.

WARNING:
Petitioner/applicant is cautioned to avoid submitting personal infonnatlon in documenta liled in a patent applicetion that may 
contribute to identity theft Personal Information such as sodal security numbers. bank account numbers. or credit card numbers 
(other than a chedt or credlt card authorization form PTO-2036 submitted for payment purposes) is never required by the USPTO 
tú support a petttion or an application. If this type of personal Information is induded In documents submitted to the USPTO, 
petttioners/sppHcants should considef redacting such personai Information from the documents before submitting them to the 
USPTO. PetitiooerfappBcant is advised that the record of s patent applicatlon is availabie to the publlc after pifolication of the 
appication (unlesa a non-publicatlon request In compllance with 37 CFR 1.213(a) Is made in the appücatlon) or issuance ofa 
patenl Furthermore, the record from an abandoned applícatian may siso ba avallable to the public if the applicatlon Is 
refarenced in a published appllcation or an issued patent (see 37 CFR 1.14). Checks and credit card auUtorIzation forms 
PTO-2036 submitted for payment purposes are not retained in the appUcation file and therefore are not publldy avallable.

I.EGAL ÑAME OF INVENTOR

l n v . n t o r f / 5 ! í | í ! Í ! l ^ l í 5 | : _ _ , ^ ______________________________  D . t .  lO o l lo n . l ': ~ -  . 2 4 ^ / 3

Signatura:

Note: An applicatlon dsta>iheel(PlCVSB/14or«quivatent), Induding nsmltig the entire Inventlve enttty, mu«t sccompeny thle form or m utt have 
beenprevfouslyfled. Usa anadúitionalPTO/AlAAll form for each additlonal Inventor.

TNa ociMton orintormMlcn It  req(*sd by te  U.S.C. 11S and 37 CFR 1 .S3. Tha InfeffliMIon i i  req(«ed toetUnorraldn a banMH tiy the puteewtiUi it to Ida (vid 
Ijythe USPTO toprecaM)inapplcaticn.ConlWenttoHty l4eovemedby3SU.se. 122 and 37 CFR 1.11 and 1.14. TNecdlacilon leeaSmatedlotteel minute to 
eomptete. Indudine oattwdng, prepartno. a id iubmming the «mpleted appIcttWn form to the USPTO. Time «rill vary dependino upon the IndhtoMl eeia. Any 
eommeruon the amountof time you rei}ulm»oontoleto tole fermend/oTiuegeettoni for redudng thÍ4bunian.thouMbsianttttf>eChWlnfomtoÜon Officar. U.S. 
PtetM and Tredemark Office, U.S. Oepadmenl oT Commarea. P.O. Box 1460. Atoxandrta. VA 22313-14S0.0 0  NOT SENO FEES OR C O U P IflE O  FORMS TO 
THS AOORESS. SENO TO : Com m lssloner fo r  Patente, P.O. Box 1460, Aiexandria, V A  22313-1460.

ir  you nood esa/ffanca m compMmp the ftrei. cal i-a o o ^ T O -tm  $ng taitctopeofí 3.
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The Privacy Act o f 1974 (P.L. 93-979) requires that you be given certain information In connection 
with your submission of the attached form related to a patent application or patent. Accordingly. 
pursuant to the requirements of the Act. please be advised that: (1) the general authority for the 
colection of this Information is 35 U.S.C. 2(b)<2); (2) fumishing of the Information solidted is voluntaryi 
and (3) Ihe principal purpose for white the Information Is used tiy  the U.S. Patent and Trademark 
Office Is to procese and/or examine your submlsslon related to a patent appllcation or patent. if you do 
not fomish the requested Information, the U.S. Patent and Trademark Office may not be able to 
procesa and/or examine your submlsslon, which may result in termination of proceedings or 
abandonment ofthe applicatlon or expiration ofthe patent.

The Information provided t>y you in this form will l>e subject to the followíng routine uses:

1. The Information on this form will be treated confidentially to the extent allowed under the 
freedom of Information Act (5 U.S.C. 552) and the Privacy Act (5 U.S.C 552a). Records fiom 
this system of records may be dlsdosed to the Department of Justice to determine whether 
disdosure of these records Is required by the Freedom of Information Act.

2. A record from this system of records may be disdosed. as a routine use, in the course of 
presenting evidence to a court, maglstrate, or administrative tribunal, Induding dlsdosures to 
opposing counsei In the course of settiement negotiations.

3. A recoro in this system of records may be disdosed, as a routine use, to a Member of 
Congress submitting a request Involving an Individual, to whom the record pertains, when the 
individual has requested assistance from the Member with respect to the subject matter ofthe 
record.

4. A record in this system of records may be disdosed, as a routine use, to a contrador of the 
Agency having need for the Information in order to perform a contract. Redpients of 
information shali be required to comply vrith the requirements of the Privscy Act o f 1974. as 
amended, pursuant to 5 U.S.C. 552a(m).

5. A record related to an International Application filed under the Patent Cooperation Treaty in 
this system of records may be dlsdosed, as a routine use, to the International Bureau of the 
World Inteliectual ProperW Organization, pursuant to the Patent Cooperation Treaty.

6. A record in this system of^records may be disdosed, as a routine use, to another federal 
agency for purposes of National Security review (35 U.S.C. 181) and for review pursuant to 
the Atomic Energy Act (42 U.S.C. 218(c)).

7. A record from this system of reoxds may be disdosed, as a routine use, to the Admlnistrator, 
General Services, or his/her designee, during an Inspection of records conducted by GSA as 
part of that agenc^s responsibiiity to recommend improvements In records management 
practices and programs, under authority of 44 U.S.C. 2904 and 2906. Such disdosure shali 
be made in accordance with the GSA regulations goveming inspection of records for this 
purpose, and any other reievant (/.e., GSA or Commerce) directive. Such disdosure shali not 
be used to make determinations abojt individuáis.

8. A record fiom this system of records may be dlsdosed, as a routine use, to foe public after 
either publication o fttie  application pursuant to 35 U.S.C. 122fo) or issuance of a patent 
pursuant to 35 U.S.C. 151. Further, a record may t>e dlsdosed. subjed to the ilmItaUons of37 
CFR 1.14, as a routine use, tothe pubticif the record was filed In an apdicatlon which 
became abandoned or in which the proceedings were terminated and which applicatíon is 
referenced by either a published application. an applicaüon open to pubiic Inspection or an 
Issued patent.

9. A record from this system of records may be disdosed, as a routine use, to a Federal. State, 
or local law enforcement agency. if the USPTO becomes aware of a violatlon or potentlal 
violatlon of law or regulatlon.
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POWER OF ATTORNEY TO PROSECUTE APPLICATIONS BEFORE THE USPTO I
I hereby levoke alf previous p o w ^  of attomey glven In the application identified in the attached statement 
under 37 CFR 3.73(c).________________________________________________________________________
1 hereby appoint:

PrectltlonerB ssaoctated wf^i Customer Number:

OR
□  Practitíonerts) named below (If more than ten patent practlboners are to be named, than a  cuslomer number muet be used):

34704
Ñame Registratlon

Number
Ñame R eg M atlon

NumiDer

As attomeyfs) or eoantfs) to represent the underslgned befbre the United States Patenl and Trademark OfOce (USPTO ) In am necUon wtth 
any and a l  patent eppications asslgned o o b  to the underslgned accon^ng to the LtSPTO aesignment records or assIgnmentB documents 
attached to this form In accortianca with 37 CFR 3.73(c}.

Please change the correspondence Bddrass for the applicatlon Identifled In the attached statement under 37 C FR  3.73(c) to: 

The address assoclated wtth Customer Number

OR
34704

Firm or
M lv Id u M N am e

Address

City State ap
Country

Teteptwne Emeil

Assignee Ñame and Address: Intevep, S A
Apartado, 76343 
Caracas 1070A 
VENEZUELA

A copy of thle form, togather wtth a etateineiit under 37 CFR 3.73(c) (Form PT0/A1A/B6 or equivalent) te required to be 
FHad In each application In which thla form le uaed. The etatement under 37 CFR 3.73{c) ntay i>e completed by one of 
The praetWlonere appolirtad in thle form, and muet Mentffy the applicatlon In which this Power of Attomey la to be filed.

SK3NATURE o f AM ignee of Record
jual whose slgnature and titte Is supplied below Is authorlzed lo a d  on behalf of the assignee

Signature

Ñame

Date

Telephone

TNscoledfonaflntorTneitonlsreqAedby 37 CFR 1.31,1.321011133. ThsWoiTnallonisrequkedtoabWnarrelakistienanbythspulAewhkriIslolilelwid 
by tbe USPTO lo process) an spptcaUon. ConAdsnIMty is oevemed by 35 U.S.C 122 in t  37 CFR 1.11 and 1.14. Thla colsction IS M a n e M  to Wie 3 mkwtes 
to compMe, imAjdtog eathering. preparing. and subnSfflng tha compWad appleabon form b  Iha USPTO. Time w l vs7  depandbg upen the intfriduto case. Any 
convnants on the amount iX dma yoü rsqura to eemptata Ihit form andfor «uopaattons for reductog ttUt tudan, thoiM  be sent lo the Chlef InlorTOtlon Ofllcei, 
U 3 . Patont and Tractomaik Office, U.S. Oepartmanl of Commarce. P.O. Box 1450, Alaxandrto, VA 22313'14S0. 0 0  NOT SENO FEES OR COMPLETED 
FORMS TO THIS ADDRESS. SENO TO: Commiaefonar for Patonla. P.O. Box 1486, Alaxandris. VA22313-14S0.

if you need assistance In completing the form, cali 1-SOO-PTO-9199 and seiectoplfon2.
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Application Data Sheet 37 CFR 1.76
Attomey Docket Number 13-161

Application Number

Title o f Invention
FORMULATION AND METHOD OF USE FOR EXPLOITATION AND TRANSPORT OF HEAVY AND EXTRA 
HEAVY OIL WELLS

The application dala sheet Is part o fth e  provisional or nonprovisioral application fo r which it isbe ing  submitted. The followíng form con ta lrs  Ihe 
bibliographic data arranged in a formal specifled by the United States Patent and Trademark Office as outlined in 37 CFR 1.76.
This documeni may be completed electronically and submitted to  the Office In elecbonic formal using the Electronic Filing System (EFS) or the 
document may be printed and induded in a paper filed appllcation.

Secrecy Order 37 CFR 5.2

□ Portions or a!i of the application associated with this Application Data Sheet may fall under a Secrecy Order pursuant to 
37 CFR 5.2 (Paper filers oniy. Applications that fall under Secrecy Order may not be filed electronically.)

Inventor InforinatíGn:

inven to r 1 Remove

Legal Ñame

Prefix Given Ñame M iddie Ñame Fam ily Ñame Suffix

Pablo Manrique

Residence in form ation (Select One) Q  ®  Non US Residency Q  Active US Military Service

City Caracas Country o f Residence i VE

M aiiing Address o f Inventor:

Address 1 Edificio Carcata Apartamento 10C, Parque Central

Address 2

City Caracas State/Province

Postal Code C ountry i VE

inven to r 2 Remove

Legal Ñame

Prefix Given Ñame M iddie Ñame Family Ñame Sufñx

FranKIin Archer

Residence in form ation (Select One) Q  ®  Non US Residency Q  Active US Military Service

City Caracas Counüy o f Residence i VE

M aiiing Address o f Inventor:

Address 1 Edificio Langunillas Apto. 9C2, El Valle

Address 2

City Caracas State/Province

Postal Code C ountry I VE

AN Inventors Must Be Listed - Additlonal Inventor Information blocks may be 
generated within this form by selecting the Add button.

Add

Correspondence Information:

EFS Web 2.2.7
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Application Data Sheet 37 CFR 1.76
Attomey Docket Number 13-161

Application Number

Title o f Invention FORMULATION AND METHOD OF USE FOR EXPLOITATION AND TRANSPORT OF HEAVY AND EXTRA 
HEAVY OIL WELLS

Enter e ither Custom er Num ber o r com plete the Correspondence Inform ation section below.
For fu rthe r in fo rm ation  see 37 CFR 1.33(a).

An Address is  being provided fo r  the correspondence Inform ation o f th is  application.

Custom er Number 34704

Email Address docket@ bachlap.com Add Email Remove Email

Application Information:

Title  o f the Invention FORMULATION AND METHOD OF USE FOR EXPLOITATION AND TRANSPORT OF HEAVY AND 
EXTRA HEAVY OIL WELLS

A ttom ey Docket Num ber 13-161 Small Entity Status Claimed

A pplica tion  Type Nonprovisional

Subject Matter Utility

Total Num ber o f Drawing Sheets ( if any) 11 Suggested Figure fo r Publication ( if  any)

Publication Information:
Q  Request Early Publication (Fee required attim e of Request 37 CFR 1.219)

Request N o tto  Publish. i hereby request that the attached application not be published under 
Q  35 U.S.C. 122(b) and certify that the invention disdosed in the attached application has no t and w ill n o t be the 

subject o f an application filed in another country, or under a multilateral intemational agreement, that requires 
publication at eighteen months after filing.

Representative Information:

Representative information should be provided for all practitioners having a power of attomey ín the application. Providing 
this infonnation in the Application Data Sheet does not constitute a power of attomey in the application {see 37 CFR 1.32).
Either enter Customer Number or complete the Representative Ñame section below. If both sections are completed the customer 
Numl>erwi|| be used for the Representative Information during processing.

Please Select One: Customer Number Q  US Patent Practitioner Q  Limited Recognition (37 CFR 11.9)

Customer Number 34704

Domestic Benefit/National Stage Information:
This section ailows fo rtheapp lican tto  either claim benefit under 35 U.S.C. 119(e), 120, 121, or365(c) or indícate 
National Stage entry from a PCT application. Providing this information in the application data sheet constitutes the 
specific reference required by 35 U.S.C. 119(e) or 120, and 37 CFR 1.78.

Prior Application Status Pending Remove

Application Number Continuity Type Prior Application Number Filing Date (YYYY-MM-DD)

Continuatlon In part of 12973022 2010-12-20

Prior Application Status Pending Remove

EFS Web 2.2.7
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Application Data Sheet 37 CFR 1.76
A tto m e y  D ocke t N um ber 13-161

A pp lica tion  N um ber

T ille  o f  Invention FORMULATION AND METHOD OF USE FOR EXPLOITATION AND TRANSPORT OF HEAVY AND EXTRA 
HEAVY OIL WELLS

A pp lica tion  N um ber C ontinu ity  Type P rio r A p p lica tion  N um ber F iling D a te  (Y Y Y Y -M M -D D )

12973022 Continuatlon in parí of 13474769 2012-05-18

P rio r A pp lica tion  S tatus Pending Remove

A pp lica tion  N um ber C ontinu ity  Type P rio r A p p lica tion  N um ber F iling D ate (Y Y Y Y -M M -D D )

13474769 Continuatlon in part of 13529140 2012-06-21

P rio r A pp lica tion  S tatus Pending Remove j

A pp lica tion  N um ber C ontinu ity  Type P rio r A p p lica tion  N um ber F iling D ate (Y Y Y Y -M M -D D )

13529140 Continuation of 13655776 2012-10-19

A dd itiona l D om estic  B ene fit/N a tiona l S tage D ata m ay be genera ted  w ith in  th is  form  
b y  se lecting  the  A d d  button.

Add

Foreign Priority Information:

This secfiOTi ailows for the applicant to claim priority to a foreign application. Providing this information in the application data sheet 

constitutes the claim for priority as required by 35 U.S.C. 119{b)and37 CFR 1.55(d). When priority is claimed to a foreign application 
that is eiigible for retrieval under the priority document exchange program (PDX) 'the information will be used by the Office to 

automatically attempt retrievai pursuant to 37 CFR 1.55(h)(1) and (2). Under the PDX program, applicant bears the ultímate 

responsibiiity for ensuring that a copy o fthe  foreign application is received by the Office from the parlicipating foreign inteliectual 

property office, o r a certified copy o fthe  foreign priority application is filed, within the time pe rio j specifed in 37 CFR 1.55(g)(1).

Remove

A pp lica tion  N um ber C ountry F iling D ate (Y Y Y Y -M M -D D ) A ccess  C ode (if app licab ie )

A dd itiona l Fore ign  P rio rity  D ata m ay be genera ted  w ith in  th is  form  by se lecting  the 
A d d  button. Add

Statement under 37 CFR 1.55 or 1.78 for A IA  (First Inventor to File) Transition  
Applications

T h is  app llca tion  (1 ) c la im s p rio rity  to  o r the  bene fit o f an app lica tion  filed  be fo re  M arch 16, 2013  and  (2 ) aiso 
conta ins, o r  con ta ined  a t any tim e, a c la im  to  a c la im ed  invention  th a t has an e ffective  filing  da te  on o r a fte r M arch 

□  1 6 ,2 0 1 3 .
N O TE; B y p rov id ing  th is  s ta tem en t unde r 37  C FR  1.55 o r 1.78, th is  app lica tion , w ith  a filing  da te  on o r a fte r M arch 
16, 2013 , w ill be  exam ined  unde r th e  flrs t inven to r to  file  p rov is ions  o f the  AIA.

EPS W eb 2.2.7
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Application Data Sheet 37 CFR 1.76
A tto m e y  D ocke t N um ber 13-161

A pp lica tion  N um ber

T itle  o f  invention FORI^ULATiON AND METHOD OF USE FOR EXPLOITATION AND TRANSPORT OF HEAVY AND EXTRA 
HEAVY OIL WELLS

Authorization to Permit Access:

□  A u th c fiza tio n  to  P e rm it A ccess  to  th e  Instan t A pp lica tion  by the  P a rtic ipa ting  O ffices

if checked. the undersigned hereby grants the USPTO authority to provide the European Patent Office (ERG), 
the Japan Patent Office (JPO), the Korean Inteliectual Property Office {WPO). the World Inteliectual Property Office (WIPO), 
and any other inteliectual property offices in which a foreign application claiming priority to the instant patent applicatlon 
is filed access to the instant patent application. See 37 CFR 1.14(c) and (h). This box should not t»e checked if the applicant 
does not wish the ERO, JPO, KIPO, WIPO, or oUier inteliectual property office in which a foreign application claiming pnonty 
to the instant patenl application is filed to have access to the instant patent application.

In accordance with 37 CFR 1.14(h)(3), access will be provided to  a copy o fthe  instant patent application with respect 
to; 1) the instant patent application-as-filed; 2) any foreign application to which the instant patent application 
claims prionty under 35 U.S.C. 119{a)-(d) if  a copy o fth e  foreign application that safisfies ¿ie certified copy requirement of 
37 CFR 1.55 has been filed in the Instant patent application; and 3) any U.S. application-as-filed from w hi¿ i benefit Is 
soughl in the instant patenl application.

In accordance with 37 CFR 1.14(c), access may be provided to Inform ation concem ing the date o f filing this Authorization.

Applicant Information:

Providing assignment Information in this section does not sufastitute for compliance with any requirement o f part 3 o f Title 37 o f CFR 
to have an assignment recorded by the Office

A pp lican t 1 Remove

Ifthe  applicant is the inventor {or the remalning jo int inventor or inventors under 37 CFR 1.45), this section should not be compieted. 
The information to be provided in this section is the ñame and address of the iegal representative who is the appiicant under 37 CFR 
1.43; or the ñame and address o fthe  assignee, person lo  whom the inventor Is under an obligation lo  assign the invention, or person 
who otherwise shows sufficient proprietary inferest in the matter who is the appiicant under 37 CFR i .46. if the applicant is an 
appiicant under 37 CFR 1.46 {assignee, person to whom the inventor Is obligated to assign, or person who otherwise shows sufficient 
proprietary interest) together with one orm ore joint inventors, then the jo in t inventor or inventors who are aiso the applicant should be 
identified in this section.

Clear

Q  Assignee O  l-egai Representative under 35U .S .C . 117

( 3  Person to  w h o m  th e  in ve n to r is o b lig a te d  to  assign.

O  do'nt inventor

O  Person who shows sufficient proprietary interest

If app lican t is  the  iegal rep resenta tive , ind ica te  th e  au tho rity  to  fiie  the  pa te n t app lica tion . the  inven to r is:

Ñ am e o f  the  D eceased o r Lega iiy  incapac ita ted  in v e n to r :

If th e  A p p lica n t is an O rgan iza tion  check  here.

O rgan iza tion  Ñ am e intevep, S.A.

EFS Wet) 2.2.7
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Application Data Sheet 37 CFR 1.76
Attomey Docket Number 13-161

Application Number

Title o f invention FORMULATION AND METHOD OF USE FOR EXPLOITATION AND TRANSPORT OF HEAVY AND EXTRA 
HEAVY OIL WELLS

M ailing Address Inform ation:

Address 1 Apartado 76343

Address 2

City Caracas State/Province

Country ' VE Postai Code 1070A

Phone Number Fax Number

Emaii Address

Additional Appiicant Data may be generated within this form by selecting the Add button. Add

Non-Applicant Assignee Information;

Providing assignment information in this section does not subsitute for compiiance with any requirement of part 3 of Title 37 of CFR to 
have an assignment recorded by the Office.

Assignee 1

Complete ftiis section oniy if non-applicant assignee information is desired to be induded on the patent application publication in 
accordance with 37 CFR 1.215(b). Do not inciude in this section an applicant under 37 CFR 1.46 (assignee, person to whom the 
inventor is obligated to assign, or person who otherwise shows sufficient proprietary interest), as the patent application pubiication wiil 
inciude the ñame of the appiicant(s).

f  Remové~1

if the Assignee is an Organization check here. □
Prefix Given Ñame Middie Ñame Fam ily Ñame Suffix

Mailing Address Inform ation:

Address 1

Address 2

City

C ountry i

State/Province

Postal Code

Phone Number

Email Address

Fax Number

Additional Assignee Data may be generated within this form by selecting the Add button.
/\dd
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Application Data Sheet 37 CFR 1.76
Attomey Docket Number 13-161

Application Number

Title o f Invention FORMULATION AND METHOD OF USE FOR EXPLOITATION AND TRANSPORT OF HEAVY AND EXTRA 
HEAVY OIL WELLS

Signature: Remove

NOTE: This form must be sígned In accordance with 37 CFR 1.33. See 37 CFR 1.4 for signature requirements and 
certifications

Signature /george a. coury/ Date (YYYY-Mfyl-DD) 2013-07-05

First Ñame George A. Last Ñame Coury Registratlon Number 34309

Additlonal Signature may be generated within this form by selecting the Add button. Mó

This collection of Information is required by 37 CFR 1.76. The information is required to obtain or retain a benefit by the public whicti 
is to file (and by the USPTO to process) an appllcation. Confidentiality is govemed by 35 U.S.C. 122 and 37 CFR 1.14. This 
collection is estimated to take 23 minutes to complete, induding gathering, preparing, and submitting the completed application data 
sheet form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount oftime you requlre to 
complete this form and/or suggestions for reducing this burüen, should be sent to the Chlef Information Officer, U.S. Patent and 
Trademarlt Office, U.S. Department of Commerce, P.O. Box 1450, Alexandna, VA 22313-1450. DO NOT SEND FEESOR 
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.
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Privacy Act Statem ent

The P n va cyA c lo f 1974 (P .L  93-579) requires that you be given certain Information in connection with your submission o fth e  attached form related to 
3 patent applicaton or patenl. Accordíngfy, pursuant to the requirements o f the Act, please be advised that: (1) the general authonty for the collection 
o f this information is 35 U.S.C. 2(b)(2); (2) fumishing o f the information solicited is voluntary; and (3) the pnncipal purpose for which the information Is 
used by the U.S. Patent ano Trademark Office is to  process and/or examine your submission related to  a patent application o r patenl. If you do not 
fumish the requested information, the U.S. Patent and Trademart: Office may not be able to process and/or examine your submission, which may 
result in termlnaüon o f proceedings or abandonment o f the a j^ lica tion  or expiration o f the patent.

The information provided by you in this form will be subject to  the followíng routine uses:

1. The information on this form will t>e treated confidentially to  the extent allowed under the Freedom o f Information Act (5 U.S.C. 552) 
and the Pnvacy Act (5 U.S.C. 552a). Records from  this system o f records may be disdosed to the Department o f Justice to determine 
whether the Freedom o f information Act requires disdosure o f these records.

2. A  record from  this system o f records may be disdosed, as a  routine use, in the course o f presenting evidence to a court, maglstrate, or 
administrative ttibunai, Induding d lsdosures lo  opposing counsei In the course o f settiement negotiations.

3. A  record in this system of records may be disdosed, a s a  routine use, to a filem be ro f Congress submitting a request involving an 
Individual, to whom the record pertains. when the individual has requested assistance from the Memtier w ith respect to the subject matter o f 
the record.

4. A  record in this system o f records may be disdosed, as a routine use, to a contrador o fth e  Agency having need for the information in
order to perform a  contract Recipients o f infonnation shali be required to comply with the requirements o f the Privacy A d  o f 1974, as 
amended, pursuant to 5 U.S.C. 552a(m).

5. A  record related to an International Application filed under the Patent Cooperation Treaty In this system o f records may be disdosed,
as a routine use, to the International Bureau o f the World Intellectoal Property Organization, pursuant to the Patent Cooperation Treaty.

6. A  record in this system o f records may be disdosed, as a routine use, to  another federal agency for purposes o f National Security 
review (36 U.S.C. 191) and fo r review pursuant to the Atomic Energy A d  (42 U.S.C. 219(c)).

7. A  record from this system o f records may be disdosed, as a routine use, to the Admlnistrator, General Services, or his/her designee,
dunng an Inspedlon o f records conduded by GSA as part o f that a g e n c /s  responsibiiity to recommend improvements in records 
management practices and programs, under authority o f 44 U.S.C. 2904 and 2906. Such disdosure shail he made in accordance with the 
G SA regulations goveming inspection of records fo r this purpose, and any other reievant (i.e., GSA or Commerce) d iredive. Such 
disdosure shali not hie used to make determinations about Individuáis.

8. A  record from  this system o f records may tie disdosed, as a routine use, to the publlc after either publication o f the application pursuant
to  35 U.S.C. 122(b) or issuance o f a patent pursuant to 35 U.S.C. 151. Further, a record may be disdosed, subject to the lim itations o f 37 
CFR 1.14, as a  routine use, to Ihe public ifth e  record was filed in an application which became abandoned o r In which the proceedings were 
terminated and which applicatlon is referenced by either a published application, an application open to public Inspectlons or an issued 
patent.

9. A  record from  this system crf records may be disdosed, as a  routine use, to  a Federal, State, o r local law enforcement agency, if the
USPTO tiecomes aware of a violation o r potential violation o f law  or regulatlon.

EFS Web 2.2 7

C opy provided by U S P T O  from  the IFW  Im age D atabase on 06 /26/2014



16

TRADUCCIÓN DEL INGLÉS AL ESPAÑOL del documento de prioridad relacionado 
con la solicitud de Patente de los Estados Unidos No. 13/935,644 titulada:

FORMULACIÓN Y MÉTODO DE USO PARA EXPLOTACIÓN DE POZOS Y 
TRANSPORTE DE PETRÓLEO PESADO Y EXTRA-PESADO

ANEXOS- La solicitud de Patente de los Estados Unidos No. 13/935,644 arriba 
mencionada y Certificación del Comisionado de Patentes y Marcas de los Estados 
Unidos.

LOS E S T A D O S  U N ID O S  DE A M É R IC A  
A  T O D O  A Q U E L Q U E  P U E D A  LLEG ARLE U \ PR E SE N TE :

D E P A R T A M E N T O  DE C O M E R C IO  D E E S T A D O S  U N ID O S  
Oficina de M arcas y Patentes de Estados Unidos

01 de julio de 2014

LA P R E S E N T E  C E R T IF IC A  Q U E  EL A N E X O  ES U NA C O P IA  V E R D A D E R A  

TO M A D A  DE LOS A R C H IV O S  DE LA O F IC IN A  D E M A R C A S Y  P A T E N T E S  DE  
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REIVINDICACIONES

1. Un método de inyección, producción y transporte combinados, 
que incluye los pasos de;

establecer un pozo productor y un pozo inyector en una formación 
productora de hidrocarburos y un sistema de línea de flujo en superficie para 
transportar una corriente de producción desde el pozo productor;

introducir una m ezcla de un surfactante, un co-surfactante y un fluido 
portador en cada uno de los pozos productor e inyector, de m anera que la 
m ezcla fluya en el medio poroso que rodea el pozo productor y el pozo inyector;

m antener la m ezcla en el medio poroso que rodea el pozo productor en  
la presencia de agua durante un periodo de tiempo suficiente para form ar un 
película de agua en las superficies del medio poroso que rodea el pozo 
productor;

inyectar un fluido de inyección en el pozo inyector mientras se produce 
desde el pozo productor, con lo cual fluyen hidrocarburos del medio poroso 
alrededor del pozo inyector hacia el pozo productor;

introducir una m ezcla de inyección de un surfactante y un fluido portador 
al fondo en un punto deseado en una tubería de producción del pozo productor, 
de m anera que m ezcla de inyección se m ezcla con la corriente de producción 
para form ar una emulsión;

producir la emulsión a través de la tubería a la línea de flujo en superficie 
a una distancia deseada del pozo productor, con lo cual se reducen las fuerzas  
de arrastre en el sistema desde el fondo a través de la línea de flujo en 
superficie a una localización deseada en la superficie.

2. El m étodo de la reivindicación 1, en donde las superficies del medio poroso 
antes del tratam iento con la m ezcla tienen hidrocarburos adheridos a ellas, y en 
donde la película de agua se forma sobre las superficies y el hidrocarburo 
adherido a las superficies.

3. El método de la reivindicación 1, en donde el medio poroso es una formación  
subterránea productora de hidrocarburos que contiene asfalteno y en donde el 
asfalteno se adhiere a las superficies del medio poroso.

4. El m étodo de la reivindicación 1, en donde el paso de m antener moviliza 
hidrocarburos adheridos al medio poroso, y el paso de inyectar produce 
petróleo movilizado del pozo productor.

5. El método de la reivindicación 1, en donde el hidrocarburo tiene una 
gravedad API de entre 6 y 16.

6. El método de ía reivindicación 1, en donde la emulsión es una emulsión de 
aceite en agua.

7. El método de la reivindicación 1, en donde el hidrocarburo tiene una 
gravedad API de entre 6 y 12.

8. El método de la reivindicación 1, en donde el surfactante de la m ezcla se 
selecciona del grupo conformado por surfactantes aniónicos, surfactantes  
catiónicos, surfactantes no iónicos, surfactantes anfotéricos y combinaciones de 
los anteriores.



9. El método de la reivindicación 1, en donde el co-surfactante de la m ezcla es 
un co-surfactante alcohol.

10. El método de la reivindicación 9, en donde el co-surfactante alcohol se 
selecciona del grupo conformado por metanol, etanol, propanol, butanol, 
pentanol, isopropanol, y combinaciones de los anteriores.

11. El método de la reivindicación 1, en donde el fluido portador de la m ezcla se 
selecciona del grupo conformado por solventes orgánicos, hidrocarburos 
livianos, diluyentes, petróleo crudo liviano, agua, salm uera, agua de producción 
y combinaciones de los anteriores.

12. El método de la reivindicación 1, en donde el fluido portador de la m ezcla es 
un agua de producción con una salinidad mayor que 5000  ppm y un contenido 
de potasio m ayor que 80 ppm.

13. El método de la reivindicación 1, en donde el surfactante de la m ezcla es un 
nonilfenol etoxilado que tiene entre 4 y 60  grupos etoxilados, y en donde el co- 
surfactante de la m ezcla es m etanol y/o etanol.

14. El método de la reivindicación 13, en donde la mezcla contiene cantidades  
sustancialmente iguales en volumen de surfactante y co-surfactante.

15. El método de la reivindicación 13, en donde la m ezcla contiene cada uno del 
surfactante y el co-surfactante en una concentración de entre 0,01 y 3 %  en 
volumen.

16. El método de la reivindicación 13, en donde la m ezcla contiene cada uno del 
surfactante y el co-surfactante en una concentración de entre 0 ,5  y 1% en 
volumen.

17. El método de la reivindicación 1, en donde la m ezcla introducida en el pozo 
productor es diferente de la m ezcla introducida en el pozo inyector.

18. El método de la reivindicación 1, en donde la m ezcla introducida en el pozo 
productor contiene cada uno del surfactante y el co-surfactante en una 
concentración de entre 0 ,5  y 5 ,0  % en volumen.

19. El método de la reivindicación 18, en donde la m ezcla introducida en el pozo 
productor contiene cada uno del surfactante y el co-surfactante en una 
concentración de entre 1 y 4 % en volumen.

20. El método de la reivindicación 1, en donde la m ezcla introducida en  el pozo 
inyector contiene cada uno del surfactante y el co-surfactante en una 
concentración de entre 0,01 y 2%  en volumen.

21. El método de la reivindicación 20, en donde la m ezcla introducida en el pozo 
inyector contiene cada uno del surfactante y el co-surfactante en una 
concentración de entre 0 ,0125  y 0 ,5  % en volumen.

22. El método de la reivindicación 1, en donde las superficies del medio poroso 
definen un espacio poroso para el hidrocarburo, y en donde las superficies se
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definen por un material seleccionado del grupo conformado por cuarzo, 
feldespato, mineral silíceo, mineral carbonoso, arcillas, y combinaciones de los 
anteriores.

23. El método de la reivindicación 1, en donde el surfactante de la m ezcla de 
inyección se selecciona del grupo conformado por surfactantes aniónicos y no 
iónicos y combinaciones de los anteriores.

24. El método de la reivindicación 1, en donde el fluido portador de la mezcla de 
inyección se selecciona del grupo conformado por agua, agua de producción, 
salm uera, y combinaciones de los anteriores.

25. El método de la reivindicación 24, que incluye adem ás el paso de pre- 
analizar el fluido portador de la m ezcla de inyección en cuanto a compatibilidad 
con la corriente de producción para permitir la formación de la emulsión.

26. El método de la reivindicación 1, en donde el surfactante de la m ezcla de 
inyección es un alcohol etoxilado que tiene entre 2 y 15 grupos etoxilados, 
nonilfenol etoxilado que tiene entre 4 y 15 grupos etoxilados, y una m ezcla de 
los anteriores.

27. El método de la reivindicación 26, en donde la m ezcla de inyección contiene 
el surfactante en una concentración de entre 0 ,5  y 3%  en volumen.

28. El método de la reivindicación 27, en donde la m ezcla de inyección contiene 
el surfactante en una concentración de entre 1 y 2%  en volumen.

29. El método de la reivindicación 1, en donde las superficies de flujo de la 
tubería y la linea de flujo en superficie, que definen un espacio para flujo, se 
seleccionan del grupo conformado por material de acero, material de aleación, 
material plástico, material recubierto internam ente y material sintético orgánico.

30. El m étodo de la reivindicación 1, que incluye adem ás el paso de 
descom poner la emulsión form ada de la corriente de producción y la m ezcla de 
inyección en una localización transitoria deseada, separar una fase aceite de 
una fase agua de producción, regenerar la fase agua de producción a las 
condiciones deseadas, y bom bear la fase agua regenerada al fondo como fluido 
portador de la m ezcla de inyección.

31. El método de la reivindicación 30, que incluye adem ás, en la localización 
transitoria deseada, el paso de desalar la fase aceite, y m ezclar la fase aceite  
desalada con una solución acuosa que contiene agua y un surfactante para 
form ar una emulsión aceite en agua para transporte en superficie a larga 
distancia.

32. El método de la reivindicación 31, que incluye adem ás el(los) paso(s) de;
(a) descom poner la emulsión aceite en agua para transporte en superficie a 
larga distancia en una localización final deseada de transporte del petróleo  
pesado y extra-pesado,
(b) bom bear la solución acuosa de regreso a la localización transitoria,
(c) regenerar la solución acuosa a una magnitud deseada de concentración 
del surfactante.
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(d) reutilizar la solución acuosa regenerada, que contiene agua y un 
surfactante, para form ar con la fase aceite desalada un nuevo lote de la 
emulsión aceite en agua,
(e) bom bear el nuevo lote de la emulsión aceite en agua a la localización 
final deseada, y repetir los pasos (a)-(e).

33. El método de la reivindicación 32, en donde el paso de regenerar se lleva a 
cabo con un surfactante de solución acuosa seleccionado del grupo conformado  
por alcohol etoxilado que tiene entre 2 y 15 grupos etoxilados, nonilfenol 
etoxilado que tiene entre 4  y 15 grupos etoxilados, y m ezclas de los anteriores.

34. El método de la reivindicación 33, en donde la solución acuosa regenerada  
tiene una concentración de surfactante de entre 0 ,5  y 3%  en volumen.

35. El método de la reivindicación 33, en donde la solución acuosa regenerada  
tiene una concentración de surfactante de entre 1 y 2%  en volumen.

36. El m étodo de la reivindicación 31 en donde el surfactante m ezclado con la 
fase aceite desalada es un surfactante natural activado presente en la fase  
aceite desalada.

37. El método de la reivindicación 31, en donde el surfactante m ezclado es una 
mezcla de surfactante natural activado, la fase aceite desalada y un surfactante 
no iónico.

38. El método de la reivindicación 31 en donde la emulsión para transporte en 
superficie a larga distancia es una emulsión aceite en agua bimodal.

39. El método de la reivindicación 1, que incluye adem ás los pasos de:
separar el agua producida de la corriente de producción del pozo 

productor;
m edir la concentración del surfactante y el co-surfactante en el agua 

producida;
ajustar la concentración del surfactante y el co-surfactante en el agua 

producida a un valor de fluido de inyección deseado; y usar el agua producida 
de concentración ajustada como fluido de inyección.

40. El método de la reivindicación 1, en donde el surfactante de la m ezcla es un 
surfactante natural activado presente la fase aceite pesado y extra-pesado  
presente en el espacio de poros.

41. El método de la reivindicación 1, en donde el fluido de inyección contiene  
una m ezcla de un surfactante, un co-surfactante y un fluido portador.
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ASSIGNMENT

WHEREAS, we, Pablo Manrique, a Citizen and resident of 
Edificio Caroata Apartamento lOC, Parque Central, Caracas, 
Venezuela and Franklin Archer, a Citizen and resident of 
Edificio Lagunillas Apto. 9C2, El Valle, Caracas, Venezuela, 
have invented certain improver.ents in a FORMULATICN AND METHOD 
OF USE FOR EXPLOITATION AND TRANSPCRT OF KEAVY AND EXTRA HEAVY 
GIL WELLS, identified as Attorney Docket No. 13-161, and 
described in a patent application executed by the undersigned on 
the dates set after the signatures hereto, being owners of all 
right, title and interest in and to said application and in and 
to any invention described therein, free frora all prior 
assignments, agreements, licenses, mortgages, or other 
encumbrances whatsoever, and having full right to convey the 
entire interest both legal and equitable herein assigned; and

WHEREAS, Intevep, S.A., of Apartado 76343, Caracas 1070A, 
Venezuela (assignee) is desirous of acquiring the entire right, 
title and interest in and to said invention or inventions and 
any and all patenta to be obtained therefor;

NOW, THEREFORE, in consideration of One Dollar ($1.00) each 
and other good and valuable consideration, the receipt of which 
is hereby acknowledged by the undersigned, the undersigned do 
hereby sell, assign, transfer and set over unto said assignee, 
its sucoesscrs and assigns, the entire right, title and interest 
in and to said invention or inventions, as described in the 
aforesaid application, in any form or embodiment thereof, and in 
and to the aforesaid application; and in and to any application 
filed in any foreign country based thereon, including the right 
to file said foreign applications under the provisions of the 
International Convention; also the entire right, title and 
interest in and to any and all patents or relssues or extensioris

PATENT 
REEL: 030741 FRAME: 0759
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thereof to be obtained in this or any foreign country upon said 
invention or inventions and any divisional, continuation, 
continuation-in-part or substituto applications which may be 
filed upon said invention or inventions in this or any foreign 
country; and the undersigned hereby authorizes and requests the 
issuing authority to issue any and all patents on said 
application or applications to said assignee or its successors 
and assigns.

The undersigned further agree, without any further payment 
or compensation by said assignee or its successors and assigns, 
to communicate to said assignee, its representatives or agents 
or its successors and assigns, any facts relating to said 
invention.or inventions including evidence for interference 
purposes or for other legal proceedings whenever requested; 
testify in any interference or other legal proceedings, whenever 
requested; execute and deliver, on request, all lawful papers 
required to make any of the foregoing provisions effective; and 
generally do.everything possible to aid said assignee, its 
successors or assigns and nominees to obtain and enforce proper 
patent protection for said invention or inventions in this or 
any foreign country.

IN TESTIMONY WHEREOF, the undersigned have-hereunto set 
their hand and seal on the date after their signature.

o é -  / f -  z o i 2
Pablo Manrique / /  /  Date

/ T ^ y

Frariclin Archer Date’r ^
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CESION

C O N S ID E R A N D O  Q U E  N O S O T R O S , Pablo Manrique, un ciudadano 

y residente de Edificio Caroata, Apartam ento 10C, Parque Central, Caracas, 

V enezuela  y Franklin Archer, un ciudadano y residente de Edificio 

Lagunillas Apto 9C 2, El Valle, Caracas, Venezuela; y Maria Gracia Araujo, 

una ciudadana de Venezuela, hem os inventado ciertas mejoras en 

FO R M U LA C IÓ N  Y  M É T O D O  D E USO  PARA E X P LO TA C IÓ N  DE P O ZO S  Y  

T R A N S P O R T E  D E P E T R Ó L E O  P E S A D O  Y  E X T R A -P E S A D O , identificado 

como Expediente de Abogado No, 13-161, y descrito en una solicitud de 

patente ejecutada por los suscritos en las fechas establecidas después de las 

firmas de! presente, siendo los propietarios de todo el derecho, título e interés 

en y para dicha solicitud y en y para cualquier invención descrita en la 

presente, libres de todas las cesiones anteriores, acuerdos, licencias, 

hipotecas u otros impedimentos en absoluto, y teniendo el derecho total para 

transmitir el interés total, tanto legal como equitativo por la presente cedido; y

C O N S ID E R A N D O  Q U E, Intevep, S.A ., con sede de negocios en 

Apartado 76343, Caracas 1070A, Venezuela, desea adquirir el derecho, título 

e interés total en y para dicha Invención o invenciones, y cualquier y todas las 

patentes que sean obtenidas para esta;

A H O R A , P O R  LO TA N T O , en consideración de 1 dólar ($1 .00 ) cada  

una y otra consideración buena y valiosa, el recibo de la cual los suscritos 

reconocen m ediante la presente, los suscritos por la presente veden, ceden, 

transfieren y disponen a dicho Cesionario, sus sucesores y cedentes, el 

derecho, título e interés total en y para dicha invención o invenciones, como 

se describe en la solicitud mencionada anteriormente, en cualquier forma o 

modalidad de la misma, y en y para la solicitud m encionada; y en y para 

cualquier solicitud presentada en cualquier país extranjero con base en dicha 

solicitud, incluyendo el derecho a presentar dichas solicitudes extranjeras  

bajo las disposiciones de la Convención Internacional; tam bién el derecho, 

titulo e interés total en y para cualquier y todas las patentes o reexpediciones  

o extensiones de las m ismas a ser obtenidas en este o cualquier país

PATENTE 
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extranjero sobre dicha invención o invenciones y cualquier solicitud de 

divisional, continuación, continuación parcial o sustitución que pueda ser 

presentada a favor de dicha invención o invenciones en este o en cualquier 

país extranjero; y los suscritos por la presente autorizan y solicitan a la 

autoridad encargada de expedir, expedir cualquier y todas las patentes sobre 

dicha solicitud o solicitudes a dicho Cesionario o sus sucesores y cedentes.

Los suscritos adem ás acuerdan, sin ningún pago o compensación  

adicional por parte de dicho Cesionario o sus sucesores y cedentes, 

comunicar a dicho Cesionario, sus representantes o agentes o sucesores y 

cedentes, cualquier hecho relacionado co dicha invención o invenciones, 

incluyendo evidencia para fines de interferencia o para otros procesos 

legales cuando se requiera; testificar en cualquier interferencia u otros 

procesos legales, cuando se requiera; ejecutar y entregar, por petición 

expresa, todos los documentos legales requeridos para hacer efectiva  

cualquiera de las disposiciones anteriores; y en general, hacer todo lo posible 

para ayudar a dicho Cesionario, sus sucesores o cedentes y designados a 

obtener y m antener en vigencia la adecuada protección de patente para 

dicha invención o invenciones en este o cualquier pais extranjero.

EN T E S T IM O N IO  DE LO CUAL, los sucritos han puesto su firma y 

sello al presente, en la fecha después de sus firmas:

(LS .) (firma)_________ 06 -18 -2013

PABLO M A N R IQ U E  Fecha

(LS .) (firma)_________ 06-20 -2013

FRAN KLIN  A R C H E R  Fecha
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