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DRILLING FLUID WITH CIRCULATION LOSS REDUCING ADDITIVE PACKAGE

BACKGROUND OF THE INVENTION

The invention relates to drilling fluid and, more
particularly, to drilling fluids including a circulation loss
reducing additive package which 1s particularly useful in high
permeability reservoirs and the like.

When drilling through highly permeable, unconsolidated or
micro—-fractured formations, for example while drilling wells to
hydrocarbon-bearing subterranean formations and the like,. fluid
is circulated through the hole to lubricate the drill bit, -
remove cuttings from the bottom of the hole,. control.pressure
within the hole and, for other reasons.

Unfortunately, highly permeable, unconseclidated or micro-
fractured formations allow flow of the.drilling fluid to leave
the hole, which is called lost circulation. This fluid loss
into the formations through which the hole is being drilled
results in extra cost due to the need for constantly replacing
the fluid, and further can result in damage to potentlally -
valuable and hydrocarbon bearing formations.

It is clear that the need remains, therefore, for drilling
fluids thaq can be used in highly permeable,’ unconsolidated or
micro-fractured formations and the like, without substantial
circulation losses.

It is therefore the primary object of the present invention
to provide such a drilling fluid.

Other objects and advantages of the present invention will

appear hereinbelow.

SUMMARY OF THE INVENTION

In accordance with the present invention, the foregoing

objects and advantages have been readily obtained.

Copy provided by USPTO from the PACR image Database on (1/07/2004
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Accorﬁing to the fhvention, a drilling fluid is provided ,€;=1¥
which comprises a base fluid and a circulation loss reducing
additive package comprising a polysaccharide, a cellulose
derivative and a pH controlling component.

In further accordance with the invention, the additive
package preferably also includes starches, bridging agents,
anti-oxidants and biocides, as well as other additives which may
be desirable for particular applications. .’

In still further accordance with the present invention, a
circulation loss reducing additive package 1is provided
comprising a polysaccharide, a cellulose derivative and a pH

controlling component.

BRIEF DESCRIPTION OF THE DRAWINGS .
A detailed description of preferred embodiments of the-

present invention follows, with reference to the attached
drawings, wherein:

Figure 1 schematically illustrates shear rate verses sheér
stress for fluids in accordance with the present invention after
aging for sixteen hours at a temperature of 250°F;

Figure 2 graphically illustrates filtrate volume over time
for drilling fluids in accordance with the present invention:

Figures 3 and 4 illustrate plastic viscosity and yield
point for conventional drilling fluids and a drilling fluid in
accordance with the preseht invention;

Figure 5 graphically i1llustrates filtration loss over time
for a fluid in accordance with the present invention and for
conventional fluids;

Figure 6 graphically illustrates shear stress verses shear
rate for a fluid in accordance with the present invention as
compared to conventional fluids;

2
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Figures 7 and 8 ii&ustrate shear stress verses shear rate
for a further fluid in accordance with the present invention,
before and after aging for sixteen hours at a temperature of
200°F;
Figures 9 and 10 graphically illustrate apparent viscosity
verses shear rate in accordance with the present invention,
before aging and after aging for sixteen hours at a temperature
of 200°F; .
Figure 11 graphically illustrates filtrate volume over time
for a further fluid in accordance with the present invention;
and
Figure 12 lllustrates storage modulus/loss ratlo over a

range of frequencies.

DETAILED DESCRIPTION

The invention relates to a driliing fluid and, .more

particularly to a drilling fluid including an additive package -
for controlling circulation loss which is well suited for use in
drilling through highly peimeable, unconsolidated or mic;o-
fractured formations and the like.

In accordance with the invention, a drilling fluid,
preferably a water based drilling fluid, is provided including a
circulation loss reducing additive package which includes a
polysaccharide component which helps to improve rheology and
reduce filtration losses, a cellulose derivative component which
also serves to improve rheology and reduce filtration losses,
and-a'pH controlling component. The polysaccharide component
and cellulose derivative component combine to provide the fluid
with excellent elastic properties.

In further accordance with the invention, it is preferred
to also incorporate starches, bridging agents, anti-oxidants,

biocides and other components into the additive package of .the

3
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present invention as wiil be further described below and package
containing all of these compdnents provides particularly
effective fluid loss control.

In accordance with the present invention, it has been found
that drilling fluids containing the additive package in
accordance with the present invention advantageously demonstrate
much lower circulation losses when used in drilling through
highly permeable, unconsolidated, micro-fractured and similar
formations. Such drilling fluid formulations containing the
additive package of the present invention further demonstrate
desirable shear prope;ties, filtrate loss, plastic viscosity and
yield point, and apparent viscosity.

The polysaccharide component is preferably a non or low
ionic charge polysaccharide.

In accordance with the invention, a preferred non-ionic
polysaccharide is a non-ionic- polysaccharide having double helix
or triple helix configuration, or combinations -thereof, in
aqueous solutions. A particularly preferable non-iocnic
polysaccharide is scleroglucan which can be purified (CS11-~
Degussa) or not (Biovis or Actigum CS-Dequssa), which,. in
combination with the cellulose derivative and bridging agent
components, provide the fluid with improved viscoelastic,
rheological and sealing properties

Suitable low ionic charge polysaccharides include xanthan
gum, which can be clarified or not, and further which can be
- acetylated or not. Commercial examples of suitable non and low
ionic polysaccharides include Actigqum CS, from Degussa, Xanvis,
Diutam and NAX, all from CP Kelco. Of course, other non or low
ionic charge polysaccharides caﬁ also be used in accordance with
the broad scope of the present invention.

In addition, the additive in accordance with the present

invention also preferabiy includes a cellulose derivative

4
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component which can pré}erably be provided in the form of
hydroxypropyl cellulose, carboxymethyl hydroxyethyl cellulose,
hydroxyethyl cellulose, hydrophobically modified cellulose and
the like, preferably hydroxyethyl cellulose. This component of
the additive package, combined with the polysaccharide
component, advantageously serves to improve rheological and
viscoelastic properties of the drilling fluid, and also serves
to reduce’ filtration losses or losses of fluid into a high
permeability, unconsolidated or micro-fractured formation.

In accordance with the present invention, the additive
further preferably includes a pH controlling component or
additive, and this pH controlling component can advantageously
be selected from the group consisting of monoethanolamine,
ethandlamine, magnesium oxide, triethanolamine, sodium
hydroxide, sodium carbonate, potassium carbonate and
combinations thereof. The pH controlling additive is. preferably
added-soc as to pH at desired levels, preferably up to about 12.

A further component of the additive package in accordance
with the present invention may preferably be a starch or starch
derivative, which advaniageously serves to provide further
filtrate volume control. Examples of suitable starch or-starch
derivative components include carboxymethyl starch, hydroxyethyl
starch, hydroxypropyl starch, starches cross~linked with
etherifying and/or esterifying agents and the like, preferably
slightly cross-linked starches such as FL-7 Plus, M-I DPrilling
Fluids. These starches, starch derivatives and modified
starches are collectively referred to herein as a starch
component.

A bridging agent is preferable to include to achieve good
filtration control and low fluid loss, and a particularly
preferred bridging agent is calcium carbonate. Sized calcium

carbonate, such as Milcarb from Baker Hughes Inteq, is

5
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particularly suitable for use in the package of the present
invention. The size of the calcium carbonate particle is
selected to avoid formation damage and also to control fluid
loss. Although calcium carbonate serves mainly as a bridging
agent, to control fluid loss into the reservoir, calcium
carbonate also serves to increase density of the fluid as
desired so as to provide a final fluid having the desired
density.

A still further component which may be included in the
additive package of the present invention 1s an antioxidant
component, and suitable antioxidants include sodium bisulfite,
sodium sulfite and the like, preferably sodium bisulfite. These
components serve to protect the biopolymers used in thé additive
package and'drilling fluid formuylation from oxidation, and
thereby help to .maintain the molecular weight of the polymers’
relatively constant as desired.

A biocide component is also preferably incorporated into
the additi@e package of'the preseﬂt invention. Suitable biocide
components include isothiazolones, glutaraldehyde, quaternary
amines and the like. The biocide component advantageously
serves to avoid undesirable hydrolysis of biopolyﬁera in the
formulation by reducing oxidative and enzymatic degradation of
same.

In accordance with the present invention, the fluid itself
can advantageously be water-based, and thus the base fluid may
be water, Of course, other base fluids can be used as well.
However, water based fluids are preferable in that the cost of
the base fluid is desirably low, and the additives perform as
desired in a water base.

A drilling fluid containing a circulation reducing additive
package according to the invention preferably includes at least

about 0.05 ppb of polysaccharide component, at least about 0.05

6
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ppb of cellulose derivélive component, at least about 1.0 ppb of
pH controlling component, at least about 0.05 ppb of starch
component, at least about 20 ppb of bridging agent, at least
about 1.0 ppb of antioxidant and at least about 0.05 ppb of
biocide, all taken with respect to weight of the component per
barrel of drilling fluid.
Table 1 below sets forth preferred ranges and specific
values for amounts of the various components of a drilling fluid

and drilling fluid additive in accordance with the present

invention.
TABIE 1
Prafarred range Profarred values
Guar gum derivative (CMHPG} (ppb) 0.05-5 2.38%
HKydroxyathylcellulose (HEC) (ppb) 0.05-5 1.1%
Scleroglucan {(ppb} 0.05-4 2.00
Xanthan gum (ppb) 0.05-4 - 2.00
Starcch {ppb] 0.93-5 4.00
Biocide (ppb) 0.05-0.50 0.02
Sodium bisulfite (ppb) 1.00-2.00 . 2.00
Monoethanolamine {ppb} ' 1.00-2.00 . 1.00
Magnesium oxlde (ppb) - D.25-2.00 0.50
Fotasysium chlorida (ppb) 0-1.00 7.00
Calclun carhonats (ppb) from ar least about 20 to
amount neesded to reach .
weight 10
2
Mineral oil (% v/v) (*} 0-15
Clay swelling inhibitor (% w/v) (**) * a-3

Magnesiun oxide may ba used instead of the monocethanoclamine as the pH
controller agent

{*) Mineral oil is used to improve lubricity during drilling operation

(**) This additive is usaed only when drilling through reservoirs containing
reactive shale.

Further examples of specific combinations of additive
components include combinations such as those illustrated in
Table 2 below.

Copy provided by UBPTO from the PACR kmage Detabase on 01/07/2004



AO3LBASE .. 011%50= QJ

01-6084

[ ] ! .

TABLE 2

Additive Form. A | Form. B | Form. C | Form. D | Main function
Water (bbl) 0.950 0.950 0.950 D.95%50 Fluid base
Guar gum derivative (CMHPG) (ppb) | 2.26 o 2.3 0 Viscosifier
Hydroxyethyleellulose (HEC) (ppb)} | O 2.16 0 1.1% Filtration control agent
Acleraoglucan (ppb) 2.00 2.00 0 2.00 Maln viscosifler
Xanthan gum (ppb) 0 ‘0 2.00 0 Main viscoaifier
Svarch (ppb) 4.00 4.00 4.00 4.00 Filtration control agent
Biocide {ppb) 0.20 .20 0.20 0.20 Bioclide
Sodium bisulfite (ppb) 2.00 2.00 2.00 2.00 Antioxidant
Monosthanolanina {ppb) 1.00 1.00 1.00 1.00 Buffer agent
Potagsium chloride (ppbl 7.00 7.00 7.00 7.00 Inhibitive agent (shales)
Calcium carbonate (ppb) €0.0 60.00 60.00 60.00 Bridging agent

In accordance with the present invention, the drilling
fluid can advantageously be prepared by sequentially mixing in
the various additive components into the base fluid.

For example, assuming water is the base fluid, a starting
volume of water may advantageously first be mixed with potassium
chloride, then fumaric acid and then the hydroxyethylcellulose.
After these components, then biocide materials can be added,
followed by sodium bisulfides, sclaréglucan, starch and finally
calcium carbonate, each with a mixing time of between about 5
and about 20 minutes before addition of the next component.

Of course, other methods can be used to prepare the
drilling fluid well within the scope of the present invention.

It has been found that fluids pzrepared in accordance with
the present invention have excellent high pressure, high
temperature rheological and viscoelastic prbperties. For
example, a fluld prepared in accordance with the present
invention was aged for sixteen hours at a temperature of about
250°F, and then subjected to HPHT rheological property testing,
and the results are shown in Figure 1. As shown, formulas A, B
and C from Table 2 each provided excellent shear stress over
shear rate, as desired,.

These same fluids, formulas A, B and C from Table 2, were

then also evaluated for filtration properties after aging at

8
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250°F for a period of éixteen hours, and the results are shown *E%?
in Figqure 2. As shown in this figure, although the filtrate
volume loss was most ideal for formula B, and least ideal for

formula C, the values cbtained are nevertheless excellent,

particularly as compared to conventional fluids.

EXAMPLE 1
In order to compare to conventional fluids, a series of
fluids were prepared, with fluids 1-3 being prepared according
to conventional or commercially available formulas, and with
formula D being prepared in accordance with the present
invention, the components of each of these fluids are shown
below in Tables 3-6.

. TABLE 3
Service company No. 1
Additives Conceatration Mixing time (min)
Water 0.976 bbl -
Fumaric acid .38 lb/bbl 5
HEC 2 lb/bbl 10
Bloecide 0.20 1b/bbl 3
Sodium bisulfite 2 1b/bbl 5
Starch 4 1b/bbl 15
t-alcium carbonate 60 _1b/bbl 20

TARLE 4

Service company No. 2
Additives Concentration Mining time (min) |
Water 0.971 hbl -
Xanthan gum 2 lb/bbl 15
| Magnesium oxide 2 lh/bbl 5
Blocido 0.20 1b/bbhl 5
Sodium bisulfite 2 ib/bblL 5
Starch 4 1h/bbl 15

= Calcium carbaonate 60 1b/bbl 20

N4
TABLE 5
Service company No. 3
Addiktives Concentration Mixing time (min)
watarx 0.976 bbl =
Polymer 1 5 1lb/bbl 15
First activator 1 1b/bbl 15
Secaond activator 1 lb/bbl £
Polymer 2 | 1b/Gbl
Pol r 3 . 1 lb/bbl 5
Calcium carbonate 60 lb/nbl 20
9

Copy providad by UBPTO from the PACH bnags Daibase o GT0706T



i034E8sSE . 011850 @

01-684

Formulation D

Additives Concentration Mixing time (min}
Water ’ 0.950 bbl -
Potassium chloride 7 1b hbbl [
Fumaric acid 0.05 lb/bbl 5
HEC (hydroxethylcelluiase) 1.15 1b/bhl 10
Alocide 0.20 1b/bbl 3
Bodium bisulfite 2 1b/bbl S
§claroglucan 2 lb/bbl 10
Starch 4 1lb/bbl 15
Calcium carbonate §0 1b/bbl 20

The plastic viscosity and yieldpoint were then determined,
at 120°F, and after sixteen hours of aging at 250°F, and the
results of this evaluation are shown in Figures 3 and 4. As
shown, the fluid in accordance with the present invention
provides excellent properﬁies.as desired. This is particularly
advantageocus when combined with the filtration loss control
properties of the fluid of the present invention as well.

The filtration loss was then measured, after aging for
sixteen hours at 250°F, for the conventional formulations and
also the formulations in accordance with the present invention
as described in connection with Tables 3-6 above. These
formulations were evaluated and the results are shown in Figure
5. As shown, the fluid of the present invention had the best
characteristics in terms of low volume of filtration loss over
time.

Fluid loss sealing tests were run with commerciai
formulations, that is, commercial fluids 1, 2 and 3, and
formulation D in accordance with the present invention. After
plotting filtrate volume as a function of time for all
formulations, new curves were plotted dividing filtrate volume
between area of filtration and extracting the square root of’
time, in order to determine the spurt loss values and Cw
coefficients - intercepts and slopes of the curves, as indicated

by f£iltration theory. Table 7 shows the data obtained.

10
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Fluids cw (ca/min™) Spurt loss (mL/cm')
Commercial fluid 0.324 0.358
Commercial fluid 0.155% 0.095
Commercial fluid ] 0.109 0.406
Fora. D 0.083 0.435

Table 7 shows that the fluid of the present invention has
excellent properties in connection with Cw coefficients and
spurt loss.

Next, the conventional filulds and fluid in accordance with
the present invention were evaluated for shear stress verses
shear rate after aging at a temperature of 250°F for a period of
sixteen hours. The results of this testing are shown in Figure
6, and show excellent performance of the fluid in accordance
with the present invention as compared to the commercial
formulas, which is particularly advantageous in light-of the
filtration control qualities of the fluid of the present
invention.

A further fluid was prepared in accordance with the present
invention, and this formulation, designated Formulation E, was

prepared as shown in Table 8 below.

Table 8

Additives Concentrations
Hydroxyethylcellulose 3.0 (lb/bbl)
Scleroglucan 2.0 (1b/bbl)
Starch 2.5 (1b/bhl)
Blocide 0.15 (1b/bbl}
Magnesium oxide 0.5 {1b/bbl)
RCl 2.0 W)
€atco; 20.0 {1lb/bbl)
Mineral oil 10.0 (W)
Clay awalling inhibitor 2.0 (%)

Formulation E was evaluated in a serles of tests so as to
determine shear stress verses shear rate for various
temperatures after no aging, and after aging for sixteen hours

at a temperature of 200°F. Figures 7 and 8 show the results of

11
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this testing, and show excellent results for the fluid of the

" present invention, both prior to and after aging.

The measurements obtained in order to show Figures 7 and 8
are based upon parameters derived from adjustment to a Bingham
model (between 350 and 1450.1/s). Further, data was obtained
from a Haake HPHT viscometer at a pressure of 300 psi and at
different temperatures and this data is set forth in Table 9

below.
- [
Table 9
Mo aging Aged at 200°F, .16 hours
Tenporature Plastic viscasity Yield Point Plaatic viacosity Yield Point
{"m) {cP {1b/1008q. ft.) {cP) {1b/100ag. ft.)
150 20.6 48 17.9 51
180 20.¢ 46 15.2 26
_200 18.1 50 13.1 34
220 15.4 55 12.6 31
250 14.4 . 57 15.7- !Q

The properties of formulation E were further evaluated so
as to determine apparent viscosity as a function of shear rate,
and the results of this testing are shown in Figures 9 and 10.
Figures 9 and 10 demonstrate that apparent viscosity is
maintained as desired even after aging at 200°F, and that the
apparent viscosity is not affected by increases in temperature
in the range of 150°F-250°F.

Permeability return tests were then carried out as follows.

A semi-dynamic test was run at a temperature of 150°F and
filtrate volume using a fluid prepared with formulation E was
measured.

The core conditions for carrying out this evaluation
include a Berea core type, permeability of 500 mD, formation
water containing approximately 2% wt. KCl, crude cil from a
field in Western Genezuela, and the additive package of
Formulation E. Figure 11 shows the filtrate volume cbtained
with this formulation, and the test further shows an initial

mobility of 1.04 mD/cP, a final mobility of 0.84 mD/cP, and a
12
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Formulation E in accordance with the present invention was

occurred.

also evaluated to determine storage and loss moduli as a
function of frequency at a deformation located in the linear
viscoelastic range, by using an oscillatory rheometer. Moduli
of a high commercial viscoelastic fluid were also evaluatéd and

compared to results obtained using Formulation E. Both

" formulations had been aged for 16 hours at 120°F before taking

of these measurements, and Figure 12 shows the results in terms
of the storage modulus/loss modulus (G'/G"), vs. frequency.
Figure 12 shows that Formulation E has G'/G" values that are
comparable to those of the high performance commercial
viscoelastic fluid, and both. fluids have a high elastié
component over a wide range of frequencies, since the G'/G"
ratio is greater than unity. Such fluilds are reported to
provide better cuttings suspension and hole cleaning functions
when used as drilling fluids. Thus, Formulation E provides a
drilling fluid having desirable cutting suspension properties
and sealing properties, and elasticity is comparable to high
performance commercial viscoelastic fluids.

In addition, Formulation E was also subjected to this
testing after having been aged at a temperature 150°F for 16
hours, and even after such aging Formulation E holds elasticity
over a wide range of frequencies as demonstrated by the ratio
G'/G" which is still greater than unity.

A displacement test was conducted for a fluid similar to
Formulation E, but not having the CaCO; additive. The test was
conducted under severe conditions to maximize formation damage
and to simulate fluid invasion. The core type was Berea, with a
500 mD permeability, and fluid conditions inc}uded 2% KCl, West

Venezuela crude, and Formulation E in the form of an additive

13
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package according to thé invention. The test was conducted 1ﬁgz;
under these conditions to maximize potential damage and simulate
fluid invasion of the well.

This was done at a fluid injection pressure of 1500 psi, a
fluid injection volume of about 5 pore volumes, and a fluid
soaking time of about sixteen hours.

The results obtained include an initial mobility of 0.78
mD/cP, a final mobility of 0.59 mD/cP, a percent damage of
24.44, and a final delta P which was higher than an initial
delta P.

The drilling fluid of the present invention was also field
tested during the drilling of a horizontal reservoir in Hestein

Venezuela. The fluid weight was B.B ppg, and estimated

.production was 800 bpd. Real production reached 1500 bpd, and

no operational problems were observed during the entire course
of the operation. Thus, field testing confirmed the excellent
performance of the fluid of the present invention.

It should readily be appreciated that an additive package
has been provided in accordance with the present invention which
provide excellent results in terms of creating drilling fluid
that have desirable properties for use in high permeability
reservoirs.

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.

14
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WHAT IS CLAIMED IS: «éﬂ’

1. A drilling fluid, comprilsing:

a base fluid; and

a circulation loss reducing additive package comprising a
polysaccharide, a cellulose derivative and a pH controlling

component.

2. The fluid of claim 1, wherein said polysaccharide is
selected from the group consisting of non-lonic polysaccharides,

low ionic charge polysaccharides, and combinations thereof.

3. The fluid of claim 1, wherein said polysaccharide is
selected from the group consisting of double helix compounds,

triple helix compounds and combinations thereof.

4. The fluid of claim 1, wherein said polysaccharide is
scleroglucan.

5. The fluid of claim 1, wherein said cellulose
derivative is selected from the group consisting of
hydroxypropyl cellulose, carquymethyl hydroxyethyl cellulose,
hydroxyethyl cellulose, hydrophobically modified cellulose, and
combinations thereof. )

6. The EFluid of claim 1; wherein said cellulose
derivative is hydroxyethyl cellulose.

15
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7. The fluid of claim 1, wherein said pH controlling ;gﬁb
additive is selected from the group consisting of
monoethanolamine, ethanolamine, magnesium oxide,

triethanolamine, sodium hydroxide, sodium carbonate, potassium

carbonate and combinations thereof.

8. The fluid of claim 1, wherein said additive package

further comprises a starch component.

9. The fluid of claim 7, wherein said starch component is
selected from the group consisting of carboxymethyl starch,
hydroxyethyl starch, hydroxypropyl starch, starches cross-linked
with etherifying agents, starches cross-linked with esterifying

agents and combinations thereof.

10. The fluid of-claim 1, wherein said additive package

further comprises a bridging agent compecnent.

11. The fluid of claim 10, wherein said bridging agent

component is calcium carbonate.

12. The fluid of claim 1, wherein said additive package

further comprises an antioxidant component.

13. The fluid of claim 12, wherein said antioxidant
component is selected from the group consisting sodium

bisulfite, sodium sulfite and combinations thereof.

14. The fluid of c¢laim 12, wherein said antioxidant is

sodium bisulfite.
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15. The fluid of Elaim 1, wherein said additive package

further comprises a biocide component.

16. The fluid of claim 15, wherein said biocide- component
is selected from the group consisting of isothiazolones,
glutaraldehyde, quaternary amines and combinations thereof.

17. A circulation loss reducing additive package,
comprising a polysaccharide, a cellulose derivative and a pH

'controlling component.

18. The circulation loss reducing additive package of
claim 17, further comprising a starch, a bridging agent,

antioxidant and a blocide.

19. The circulation loss reducing additive package of
claim 18, wherein said pH controlling additive is selected from
the group consisting of monoethanolamine, ethanolamine,
magnesium oxide, triethanolamine, sodium hydroxide, sodium

carbonate, potassium carbonate and combinations thereof.

20. The circulation loss reducing additive package of
claim 19, wherein said starch component is selected from the
group consisting of carboxymethyl starch, hydroxyethyl starch,
hydroxypropyl starch, starches cross-linked with etherifying
agents, starches cross-linked with esterifying agents and
combinations thereof, wherein said bridging agent is calcium
carbonate, wherein said antioxidant component is selected from
the group consisting of sodium bisulfite, sodium sulfite and
combinations thereof and wherein said biocide component is
selected from the group consisting of isothiazolones,

glutaraldehyde, quaternary amines and combinations thereof.

17
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ABSTRACT .
A drilling fluid includes a base fluid and a circulation

loss reducing additive package having a polysaccharide, a

cellulose derivative and a pH controlling component.

18
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TRADUCCION DEL INGLES AL CASTELLANO de las reivindicaciones de I
la Solicitud de Patente de los Estados Unidos No. 10/342,852 relacionada con:

FLUIDO DE PERFORACION CON PAQUETE ADITIVO PARA
REDUCIR PERDIDAS DE CIRCULACION

ANEXOS. La Solicitud de Patente de los Estados Unidos Serie No.
10/342,852 arriba mencionada. Declaracién y Poder, Solicitud de Patente,
Certificacién del Comisionado de Patentes y Marcas de los Estados Unidos de
América.

LOS ESTADOS UNIDOS DE AMERICA

DEPARTAMENTO DE COMERCIO DE LOS ESTADOS UNIDOS DE
AMERICA

Oficina de Patentes y Marcas de los Estados Unidos
Enero 12 de 2004

ESTE PARA CERTIFICAR QUE ANEXO AL PRESENTE SE
ENCUENTRA UNA FIEL COPIA TOMADA DE LOS REGISTROS DE LA
OFICINA'DE PATENTES Y MARCAS DE LOS ESTADQOS UNIDOS DE
AQUELLOS DOCUMENTOS DE LA SOLICITUD DE PATENTE
IDENTIFICADA ABAJO LA CUAL CUMPLE LOS REQUISITOS PARA
CONCEDERLE UNA FECHA DE PRESENTACION BAJO LA NORMA 35
USC 111.

NUMERO DE SOLICITUD: 10/342,852
FECHA DE PRESENTACION: Enero 15 de 2003

SELLO ADHERIDO Por autorizacién de
COMISIONADO DE PATENTES Y MARCAS
P. SWAIN (Firmado)
P. SWAIN
Funcionario de Certificaciones



Lo que se reivindica es:

1. Un fluido de perforacién, que comprende:
un fluido base; y
un paquete aditivo para reducir las pérdidas de circulacién que comprende
un polisacarido, un derivado de la celulosa y un componente controlador del

pH.

2. El fluido de la reivindicacién 1, en donde dicho polisacérido es seleccionado
de un grupo que consiste de polisacaridos no iénicos, polisacaridos de baja carga

ibnica, y combinaciones de los mismos.

3. EL fluido de la reivindicacion 1, en dénde dicho polisacarido se selecciona
del grupo que consiste de compuestos de doble hélice, compuestos de triple hélice

y combinaciones de los mismos.

4. El fludo de la reivindicacion 1, en dénde dicho polisacérido es

escleroglucana.

5. El fluido de la reivindicacién 1, en dénde dicho derivado de la celulosa es
seleccionado del grupo consistente en hidroxipropilcelulosa, carboximetil
hidroxietilcelulosa, hidroxietilcelulosa, - celulosa modificada hidrofébicamente y

combinaciones de los mismos.

6. El fiuido de la reivinidcacion1, en dénde dicho derivado de la celulosa es

hidroxietilcelulosa.
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7. E! fluido de la reivindicacién 1, en dénde dicho aditivo para controlar al pH
es seleccionado del grupo que consiste en monoetanolamina, etanolamina, éxido
de magnesio, trietanolamina, hidréxido de sodio, carbonato de sodio, carbonato de

potasib, hidréxido de sodio y combinaciones de los mismos.

8. El fluido de la reivindicacion 1, en donde dicho paquete aditivo comprende

adicionaimente un componente de almidén.

9. El fluido de la reivindicacién 7, en dénde dicho componente de almidén es
seleccionado de un grupo que consiste de carboximetilalmidon, hidroxietilaimidon,
hidroxipropilaimidon, almidones con enlaces cruzados con agentes eterificantes,
almidones con enlaces cruzados con agentes esterificantes y combinaciones de

los mismos.

10.  El fluido de la reivindicacién 1,-en dénde dicho paquete aditivo comprende

adicionalmente un componente que ‘es un agente para formar puentes.

11.  El fluido de la reivindicacién 10, en dénde dicho componente que es un

agente para formar puentes es carbonato de calcio.

12. El fluido de la reivindicacion 1, en dénde dicho paquete aditivo comprende

adicionalmente un componente antioxidante.

13. El fluido de la reivindicacién 12, en dénde dicho agente antioxidante es
seleccionado del grupo que consiste en bisulfito de sodio, sulfitc de sodio y

combinaciones de los mismos.



14. El! fluido de la reivindicacién 12, en dénde dicho antioxidante es bisulfito de

sodio.

18. El fluido de la reivindicacion 1, en donde dicho paquete aditivo comprende

adicionalmente un componente biocida.

16. El fluido de la reivindicacion 15, en dénde dicho componente biocida es
seleccionado de un grupo que consiste en isotiazolonas, glutaraldehido, aminas

cuaternarias y combinaciones de los mismos.

17.  Un paquete aditivo para reducir pérdidas de circulacion que comprende un

polisacérido, un derivado de la celulosa y un componente para el control del pH.

18. El paquete para reducir pérdid'as de circulacién de la reivindicacién 17, que
adicionalmente comprende un almidén, un agente para formar puentes, un

antioxidante y un biocida

18. El paquete para reducir pérdidas de circulacién de la reivindicacién 18, en
dénde dicho aditivo para controlar el pH as seleccionado del grupa consistente en
monetanolamina, etanolamina, ¢xido 'de magnesio, trietanolamina, hidréxido de

sodio, carbonato de sodio, carbonato de potasio y combinaciones de los mismos.

20. El paquete para reducir pérdidas de circulacién de la reivindicacién 19, en
donde dicho componente de almidén es seleccionado del grupo consistente en
carboximetilalmidén, hidroxietilalmidén, hidroxipropilaimidon, almidones con
enlaces cruzados con agentes eterificantes, almidones con enlaces cruzados con
agentes esterificantes, y combinaciones de los mismos, en donde dicho agente

para formar puentss es carbonato de calcio, en dénde dicho componente
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antioxidante es seleccionado del grupo consistente en bisulfito de sodio, sulfito de
sodio y combinaciones de los mismos y en donde dicho componente biocida es

seleccionado del grupo consistente en isotiazolonas, glutaraldehido, aminas

cuaternarias y combinaciones de los mismos.
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APOSTILLE
(Convention de La Haye du 5 octobre 1961)

1. Country; United States of America

This public document
2. has been signed by E. Borneit

. acting in the capacity of Certifying Officer

. bears the seal/stamp of Patent and Trademark Office

Certified

5. at Washington, D.C.

6. the twentieth of January, 2004

by Assistant Authentication Officer, United States Depariment of State

8. No. 04008359-2

9. Seal/Stamp:

- . - Fernesia T. Crawford
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