; e3eLfl abeze6eTf 7Bn10 DEC 2002 WELL FLU D COVPRI SI NG A LUBRI CATI NG

» COVPOSI T1 ON - HMMW\ITRO_LI NG THE LUBRI CATI ON OF A VELL Fj[’bJIDIPE M)
+APPLI CATI ON TO S FIELD OF THE | NVENTION'5 The presen -

' -invention relates tqQfkdi ds used for drilling) well conpletion or workover

“i.n wells. More particularly) the invention describes a water-base fluid
conprising a lubricating conpound) and a process far controlling the

| ubri cat i n§VEbheFLMIDWEOMPRISENG | AiildSBRIGATING COMERSIFION n PROCESS
application) the water-base well fluids have a pH val ue above 9. 1lo

'BACKGROUNDFOR THEONTHOULINGThe HEONLUBRIDATION hott for WELL neLvabd! s,
petroleumwells or not, consists in driving in rotation a toothed bit

fastened t #Lqm&ﬁdeﬁH’HFL )j9'9, the string being generally

driven in rotation by a surface installation. A fluid, refereed to as
drilling fluid or nud, is injected in the vicinity of the bit through the
i nner space of the driIIpi pes. The 15 main functions of this fluid are to
clean the bit and the well by FEELD Qf THE INVENTIONowar ds t he surface) to
stabilize the walls of the well) to inhibit reactions of geol ogic
formations in contact with the fluid, etc. The present invention does not
only rel ate tThd lpuesaat iefemtioecretatesaso dhiidd iused ftbuiideidingyudveld| completidn wr ds
referred to as cenpletion fluids and to fluids referred to as workover 20

fluids. CowphieiveOrlini weldd) Pfofd gjahwmm}i, CiiRe CiaRéntione dedchibedlal Wdtdtchagd amad i on
when the well reaches the producing formati on. Conpletion notably consists

indrilli B Qbrhdilﬂﬁi< de 6&95?0%3 1 the
wel | for B%odﬂgﬁ%nqu%lﬁiﬁglyng |pn an % ° t%nﬁégﬁglébég%i?g?owr

these opergt MR ba%é]ﬁuﬁ? ;?l)xlc@ {?%o;éhu\cg E@EH Qgplﬁag«gﬁ fth€ rwrh%ra\msi\flv;cﬂ ARGs

reser~~oir roc uents produce operations consi st
in mnrklnqjvg ﬁp *{é% |n order to drill, redr|II clean the well,

or change e Ilgﬁd H 4 fluids nmust have adjusted'characteristics -
according to various uses, notably 5 their viscosity, their density or

their 1foi ltrate control CapﬁﬁiéﬂGRbﬂlﬁﬂ%PcﬁE Iﬁfvmy

The conventional mcthod for drilling wells, petroleum wells or not, consists in
driving in rotation a toothed bit fastened to thc cnd of a drillpipe string, the string being
generally driven in rotation by a surface installation. A fluid, referred to as drilling fluid
or mud, is injected in the vicinity of the bit through the inner space of the drillpipes. The

15 main functions of this fluid are to clean the bit and the well by driving the debris
towards thc surface, to stabilize the walls of the well, to inhibit reactions of geologic

formations in contact with the fluid, cte.

The present invention does not only relate to fluids referred to as drilling fluids, but

also to fluids referrcd to as completion fluids and to fuids referred to as workover

20 fluids. Completion is an operation which continues the drilling operation when the well
reaches the producing formation. Completion notably consists in drilling into the

rescrvoir rock, testing the formation, equipping the well for production, bringing in the

well .
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deflected wells, horizontal wellbores for exanple, or nore generally wells
1eading to extensive friction on the tubulars lowered in the well, the

| ubricating capacity of the fluid becqges an i mport ant char act er i 58 DEC 701
-H gh-pH fluids are sonetines used, i.e* above 9 and general |y above about
10, for to exanple silicate-base drilling nuds such as those described in

t he SPE 37. Z66thesbbparatidmsnthpreesipietion fluid tirebe bpecdicrattilndd ti8ymeparsoium on
Olfield Chem stry, 18-21 February 1997, Houston TX . These nuds are
recentl tabl thei Uit A - l8Sc; b gnE i bi tion of
the cl agg&ﬁﬁﬂ? ﬁgdﬁgs{fflgﬁtf‘”@%}kg ?SI%@"I%I?/E%%%@IQ%SCQ%%M% (I\aﬁsog%%]ri ]ﬂvgnti on

thus relates.to wat er - bas. |.], fluid conprising a |ubricating conpound
cont ai niﬂﬁ%f‘ﬁngl‘@ ! %”ﬁg]r%ﬁi \éﬁflh’ AR ﬁmell' gr @@ﬁ%oﬂﬁlh CRYPECAEd by reaction
of at |east one vegetable oil on at |east one am noal cohol. All the
vegetable oils are suitable. The vegetable oil can be selected fromthe
group consiVeli figidsf mhstneee ddjusteflfdhenaeteristesapesating tovwardhusseses,| notely oi |, or
m xtures thereof. 20 In a variant, the vegetable oil can be pol ynerized and

have sa haf Q3dch¥ity, aRGE Mand§t YeBRirflRaet &SR Epality2GC R 8de BPpyeRY | zat i on.
The am noal cohol “used can be di et hanol am ne. ~ 0 aEC QU002 In"a vari ant,

the vegetabl.e.oil. or fat aci e | ynerized a 1 SGOSity
rangi ng %@F%ﬁgﬁ” %ls’a c&pz()o&%aég\{eilbtgrtegg%gxﬁpg?, %WW@?%@ f"gﬁ%/ﬁﬁ'%gglggng%oal cohol
used can be di et hanol an ne.. The_ lubrjcating conpound can be ¢ondjtioned in
form of extemsiedfFistion Rprthe tuylashiovered hiieewelh| tae Julgicating s8Racy) §f BE her
conpounds. The sol vent of the m xture can be a vegetable oil derivative.
The mi xtfluié bé¢arhesiandtripogart@hmactedstgnd sol vents) can contain between 0 and
80 % by mass of solvent and preferably between 20 and 40 % The well fluid
can conprise a concentration of 0.1 to 5 % by weight of the 10 lubricating

conpound, [HighFRRhMs A @nitgintee wel fle Oatpvatand ghaefally Webehibouthe, forui d
accordrng to the nmvent~on can have a pH val ue above 9) preferably above 10.--

10  example silicate-base drilling muds such as those described in the SPE 37266

publication presented at the « International Symposium on Oilfield Chemistry, 18-21
February 1997, Houston TX ». These muds are recently used notably for their qualities

as regards swelling inhibition of the clays drilled.
SUMMARY OF THE INVENTION

15 The present invention thus relates to a water-base well fluid comprising a
lubricating compound containing at least one non-ionic amphiphilic compound obtained

by reaction of at least ohe vegetable oil on at least one aminoalcohol.

All the vegetable oils are suitable. The vegetable oil can be selected from the group

consisting of linseed, safflower, grapeseed, wood, sunflower oil, or mixtures thereof.

20 In a variant, the vegetable oil can be polymerized and have a viscosity ranging

between 5 and 60 Pa.s at 20°C after polymerization.

The aminoalcohol used can be diethanolamine.



The invention also relates to a process for controlling the lubricating
~power of a water-base well fluid which consists in incorporating i Q§
tluid a lubricating 15 conpound as defindd about. The invention c ﬁd&i g
~ran application of the process above to well fluids having a pH val ue above
"9 and preferably about 10. Although all the vegetable oils or vegetable
fatty acids can be suitable, qreatly unsaturated oils are preferably used,
such as |i nsel@d variamt, thewegelafiie g grdatty agidgan by pelyarerigomk and have o¥iseasityur es
thereof. These vegetable oils or fatty acid4 are used as they are or

pol yrer i zerhngihgl beteednzeahd/6YP4.a bt 20°6] dfter polyemedizatidrs) ar e obt ai ned by

t her mal 410 Q~ C 2002 treatnent of the aforenentioned greatly
unsaturated vegetable oils, under such conditions that there is no

oxi dati on. LiT¥esflinoblcold] Jsad tan Bedidtt@nehmimbl v refined) is generally used,
but it is also possible to use safflower, grapeseed, wood, sunflower oil or
of fatty acid) or m xtures thereof. In order to prepare the lubricating
conmpound 5 a i A i 1 : i tabl e
o1 or farty o e g Can B D ol of AR Eprp AR HE

a viscosity rangi ng between at 20C

can be wuse f ) treatnment of a refined |inseed
oi | at sa t%n%%gwggo?g§§g§g§§é€%gﬁ§%n§ter 6 to 12 hours, a product

having a viscosity of U Pa.s at 25C. The ami noal cohols used to prepare the
Commounde o RS MER R Ruagr BLAEE s BTAIARS, coEr 2ino one o

t he am noal cohols can correspond to the followi ng fornulas HO Cr2m .. 1H2
O CTHom N G b by LB 2N (50 QIR N becween 0 and 80 %
S TR o B0 o 04 rnches o

The well fluid can comprise a conccntration of 0.1 to 5 % by weight of the

10  lubricating compound, preferably ranging between 0.5 and 2 % by weight,.

The fluid according to the invention can have a pH value above 9, preferably above

10.

The invention also relates to a process for controlling the lubricating power of a
water-base well fluid which consists in incorporating to the fluid a lubricating

15 compound as defined abovc.

The invention comprises an application of the process above to well fluids having a

pH value above 9 and preferably above 10.

Although all the vegetable oils gr vegetable fatty acidg can be suitable, greatly
unsaturated oils are preferably used, such as linseed, satflower, grapeseed, wood,
20  sunflower oil, or mixtures thercof. These vegetable oils or fatty acids ure used as they

are or polymerized. Polymerized vegetable oils (stand oils) are obtained by thermal




Onc can nention in particular S nonoet hanol am ne : OH 0H2) 2- NH2,

“monopr opanol am ne : OH (CH2) 3- NH2, nonoigsopr opanol am ne : 10 DEC 200
CH_3- CH( OH) - CH2- NH2, 2-am no-1-butanol : CH3-CH2- CH(NH2)-CH2-OH, 5
.1-am no- 2- butanc~l : CH3-Chi 2- CH( CH) - CH2- NH2) N- net hyl - et hanol am ne :

"CH3-NH- (CH2)2-0OH) 1 0 D EC 20(1 2 N-butyl -ethanol ami ne :

CH3- (CH2) 3; 2 DQ?JE l.am h ' cl ohe i ne,
pol yal kangr%ﬁ%@:%grmpofl{/a %@y‘%egggﬁgm n@gs,qﬂl\?\ngt? ﬁ1 ?%gtﬁel Iog{/gvi ﬁg’%é?gﬁﬁ alo
OH (CH2- CH2- Q) n- -CH2-NH2 (n hetween 1 and 30 and.am nopal yol.s such as
di et hal onaﬁ?f"%‘o."g(z%# 518 '1025”2‘9%‘?“'i‘??&gr%'p%%&ﬂﬂ??mf"ﬁﬂy refined) is
(CH3-CH(OH)-CH2) 2- NH, or trihydroxynet hyl ami nonet hane : ((HO H2C-) 3C NH2.
1S The syricRessily %det%“c’érﬁé&uml%cf tor piE Saffleivari erepeserd beoorbtsanflewengil

reacting excess ami noal cohol) preferably diethanol anine, on a vegetable oil

or a vegetaxbofefattnt t%'d,ami thiasirgst thespf.om podey rterprepate the délricaling coltpaundd
fromlinseed oil. The reaction is preferably curried out in the absence of

sol vent) gecsdilg ty aadariant eNheriptention abpoionEoed végible sidr mg RidRkaving
rangi ng between 100 and 200C. 20 However) if the viscosit reaction

medi Um 1S a\3QoRitd Pangllbd GRE 5Afld 60 /Pal%u QBPC o8 hiked. BBy DBy B SARAAE L 2

sol vent . 1 ubricating conpound inc d urd

di . . . . . h q Con. . Thi
compound S FekERELt Rapte Bt 8Bk Perilits S 0O KT HietBnanetd T o
not, to 12 hours, a product having a viscosity of 10 Pa.s at 25°C.

The uminoalcohols uscd to prepare the compounds of the invention are amines or
10  polyamines comprising one or more alcohol groups and possibly one or more cther

groups.

For example, the aminoalcohols can correspond to the following formulas :

HO-CmH2m-NH2
HO-CmH2m-NH-CkH(2k+1)
15 (HO-CmH2m)2-NH

(HO-CmH2m)3-N

(HO-CmH2m)p-CH(3-p)-NH2

HO-(CmH2m-0),-NH-CKH(2k+1) |

HO-(CmH2m-0),-CkH2k-NH2

20 HO-(CmH2m-0),-NH-CkH2k-(0-CmH2m),-OH branched or not

withm=2t0o6;k=1106;p=20r3;n=2t020 °*

One can mention in particular :



or in formof a mxture conprising a solvent or several solvents and

: possibly other s conpounds. In order .to obtain a m xture having an g DEC 900
accept abl e viscosity) considering the applications envisaged, a solvent Can

be added. A certain nunber of solvents can be used, in particular aromatic

" cuts ; however, all the solvents derived fromnatural oils are preferably

-used, such asméfoctiareldninat OH-aCHY)2e]Hers and C2 to C18 linear or bunched
to al cohol esters, in order to obtain a biodegradabl e and non-pol |l uting

addi tives solyti uUseghra rigdting additives for a well fluid)

t hese comoun‘géﬂog;%p%ﬁgg%w“gbﬁt}ﬁ?%ﬁ Nﬁ?m d tit concentrations generally
ranging fromO0.1 to 5 % JTus pr.efera mU V5 to 2 %by mass. It can
be noted t hatMPHBSYREGRA ﬁ%ﬁ@a&ﬁ@qg}éﬁmnmnt al protection
increasingly 15 require the use of non-toxic and non-polluting additives in
t he formul at iZotmiro-lvbntanp] (FH3-CHEECHBH2){GH2-@PHccording to the present

i nvention conprising the |ubricating conposition notably has the advant age
of meetsi ng t Heanimor2-hutape] 1 GHECH2ICH(DVH-CB2- N2 r onnent al protection. 20
Furt hernore, the present conposition can be used with all the high-pH

wat er - base wWal-methylieibanolamiinex @HI-NH-EHI1)Qa0H; base t 7ui ds, wei ghted yr not,
certain high-pressure/high tenperature (HP/f~'"T) fluids, etc. 1 0 DEC
o~ M gh PHNBLeSARSIaHihd | CHBLCHRYINHAORIADH,Ne stability of

| ubricating products, in particular those based on conventional esters

whi ch hydrol yze at a high pH value and under the effect of the tenperature.
DETAI LED DES@Rnewelamiee, Ot hexanolamine.es causidhexinalamives pblyatkendlaminesi oorwi | |
be clear fromreading the description hereafter of non limtative exanples.
The | ubri qalyatkpxyglyeolaniines, withrthe fdllondng forpadi £ i on added to a well t7uid
according to the invention is tested by means of a Lubricity tester-Mdel
212 manuf aciOH-€C0H2ZYCHREOMNL.CBarCH2ENRKD 1 0f Batile&@11\and 80),conpany (i nstruction

Manual Part to No.211210001EA). The tests ( Lubricity-surface to surface ) -°
are catiied out
and aminopolyols such as :
diethgtlonamine : (OH-CH2-CH2)2-NH,
diisopropanolamine : (CH3-CH(OH)-CH2)2-NH, or

trihydrox ymethylaminomethane : ((HO)H2C-)3C-NH2.

15 The synthesis of the compounds of the invention can be obtained by reacting excess

aminoalcohol, preferably diethanolamine, on a vegetable oil or a vegetable fatty acid as

it is, or polymerized, preferably obtained from linsced oil.

The reaction is preferably carried out in the absence of solvent, generally at a

temperature above about 100°C, and preferably ranging between 100 and 200°C.

20 However, if the viscosity of the reaction medium is too high, the reaction can be

carried out in the presence of a solvent.



according to the procedures recomended by thd RP 13B standard of the
American Petroleum Institute (API) (.100gpsi (689 kPa) at 60 rpm.1( BEGIGRr
to conpare the lubricating capacities of various conpositions, the
graduations obtained with the testing device described above were read.
These readings correspond to relative values of the I S friction torque.

The | ower t pge l0BHAERE édhﬁpd&hﬁhﬂ&lluﬂm ih UpET gl :{b‘&o@(r?l\{?rto%\etiﬂ@crﬁﬁqﬁﬁg tion

tested. The principle of the exanpl es given hereaft stomx wth a base

fluid a cgrl.al rm ned | ubricating conposition, the m xture
" bei ng the‘g&%@g‘?g@@%ﬂ?ﬁg% ?\??Cgité)%' The tests, unless otherw se indicated,

were carried out at anbient tenperature 20 (about 25C). A first lubricating

conposition,,.qgiven b of. exampl e, and .add to the se well fluid, is
referred to’ggs WPOX"%?%W‘W%W tﬂﬁ}ﬁh'ﬂg‘ %QUF%%WF’?%“’(‘F%“ Begdeton of
52 kg polynerized |inseed oil having a viscosity of 10 Pa.s with 28 kg

di et hanolHninnf@rm;j af 4 midurej gamprisigce sPivenear sevetalrsolnsatshand passiblg@ther t s
viscosity is of the order of 2700 nPa.s at 40C. A second |ubricating
conposi ticompouefiserred to as XTL, is the product of the reaction 5 of 52 kg
linseed oil with 28 kg diethanolam ne in the sane reactor as above and
under the sanme conditions. Exanple 1 : Silicate nmud before aging

Conposi ti onInfordee waslktain wi ghixtuder RaVingedreab&ptabld SewRbkity, eorsidRAhp atheS. 2
gll- filtrate reducer (Aquapac-Regular)0.14 g/1- filtrate reducer

( Aquapac -dp¥iicatiohs Fnbisabéd,| £5016dr)edR t@/ detde@ Ol deMafi haifBECE solvEltd Lan beSOdi UM
chloride50 g/ 1- bari ~e93 g/1- NaCOH in order to obtain :pH=11. The xant han

used for : i et MEN . . ds
conpany. Lt%%ci-,_lx_i;\]gﬁ%ﬁ&%@xﬁéﬁhﬁgﬁcgﬁdﬁﬁwg%é?/fggﬁtsr@g}éﬁ%dt g%‘rdé Imngg?gEt ed by

h I . i ubri i
(7, £ SHPOR sl bR IR SRR S0 R S
CorSR, S35 Bl Wi bR d AL A RN TOSR A,

val ue of the torque can be observed as the |ubricant concentration

When used as lubricating additives for a well fluid, these compounds are added to
the well fluid at concentrations gencrally ranging from 0.1 to 5 % by mass, preferably

from 0.5 to 2 % by mass.

It can be noted that the regulations relative to environmental protection increasingly
15 require the use of non-toxic and non-polluting additives in the formulation of well

fluids.

The well fluid according to the present invention comprising the lubricating
composition notably has the advantage of meeting the current criteria relative to

environmental protection,

20 Furthermore, the present composition can be used with all the high-pH water-base
well fluids, for example, silicate-base tluids, weighted or not, certain high-pressure/high

temperature (HP/HT) fluids, etc.



“increases. The results show the good performances of the NTL systemw th
-this high 5 pH fornulation. Alubricatimg additi ve concentratiomﬁ)%@m
order of Z %is optimum here. Exanple 2 : Silicate nmud after aging e
formul ati on of the previous base fluid is used, m xed with 2 1o NTL that
"has been aged in a Hot Rolling test cell at 80C for 16 hours) then return

-to anbi ent 1(Highmievalues are difigcdloddnaitici@ foe shd tshiktyosy fubaAtatirprebadts!ria
agi ng does not degrade the lubricating properties of the NTL additive in a

hi gh- pH . @ ' \ r i e 3gl8
2. 03 Bramziciér e B, Pk Rork] (LN rirdivat i hieh B Shly8
filtering propgrti.ges, of . the mi to 1 0 QC C 7007_ The rheol ogi cal
properti esﬁéifpﬁ’ﬁe?f%ﬁﬁoa‘%w&%ﬁrgggced hereafter in VA) apparent viscosity, in
centipoise (cP)) VP, plastic viscosity, in centipoise (cP), YVis the yield
value in 1b/ 100 ftZ and gel O | asurenents are in
accordance with the APl RP 1338%%?@&9;‘85%&&%&8?\/% t he correspondences
of the S1 units in Appendix I], 5 with and wi thout NTL, before (AV) and
after gAP) 16-hour aging at 80C) as well as the filtering properties
expresSed by Qther festyrertaad advsuiagesopf thq inventioniwillchs clasbtfamengading ethe
30-mnute filtration. The formul ation of the base fluid is the sane as that
of the si ldesaipiomictreatiteenfingd Emitatiwe exdacplesNTL AVWi th 2 % NTL AV)wi t hout NTL
(AP)with 2 % NTL (AP) VA34413243VP11201722YV46423042CGel 0 / Cel

1011/ 1551 88/ 108/ 15Filtrate m 2. R.04,63.9 to These results show t hat

addi ti on of (The lapidatingpdwee ot elttapating coffipodtes added toisgwell fladdhadcprdingli fy
the rhcologicr~l and filtering properties of the nud) whether before or

af ter agi i@ the invention is tested by means of a « Lubricity tester-Model 212 » manufactured

by the NL Baroid Petroleum Services company (Instruction Manual Part
10 No.211210001EA). The tests («Lubricity-surface to surface ») are carried out
according to the procedures recommcnded by the RP 13B standard of the American
Petrolcun; Institute (API) (100 psi (689 kPa) at 60 rpm). In order to compare the
lubricating cupacities of various compositions, the graduations obtained with the testing
device described above were read. These readings correspond to relative values of the
15  friction torque. The lower these values, the higher the lubﬁcaling power of the

composition tested,

The principle of the examples given hereafter is to mix with a base fluid u certain
amount of a determined lubricating composition, the mixture being then tested in the
device. The tests, unless otherwise indicated, were carried out at ambient temperature

20  (ubout 25°C).

A first lubricating composition, given by way of cxample, and added to the base

well fluid, is referred to as NTL.



Exanple 4 : Dilution of NIL by a solvent Various |ubricating conpounds weré&"
- tested (LI, L2) L3) L4) L5, L6), all.l5 representative of the present
i nvention. The percentages are expressed by weight. The viscositied(DEC 200

~measured at 40C are given in the table hereunder. 1 CC~ C7.002
* M xturesViscosity nPa.sL1l : NTL-1009%2b70L2 : NTL-800 + Meth 1
ol eat e- 20%790L3 : NTL-70% + Meth 1 ol eate-30%, 4101~ : NTL-80% + 2-but 1

C12- C14- 20% 18TE is thamesuhoohthe peagtion of 52 Rg polmetiyedBngcd oilThavitgos wisgosityt vyl
Cl2- C14-30% + 2- octanol (5%in relation to the 2-but 1 Cl12-Cl14)350 The
| ubri cati ngf perFaqr withCEss kgnkethdmlehmeant @rliontlites reabtok,NReaved F&L@nermrmrtutes
are given hereafter. The m xtures were added in a proportion of 1 or 2 % by

wei ght to f heSridrad 900 wbayf le 1. Before aQ n-~
Conoont + o JEPCL B WLAiHAR oPlneRirigedionol m)aos( e, St nPa. sl bs/ 100 ft2L1217

1.9412042L2 ~218 2.03421946L3124 2. 7341342L4124 2. 7311434L4218
2.03331536L52 L6218 2..03 16 hOU I oC
Conoantvort odhdrcend 10eicihe £omobuon Jefinea v f XL, RO P BELA G HadlBT,, .
2.03432242 9 S38 18 Z These results show he ve ood
o o Ren 57 e fingeed L WA 28 KA/ PUTA R Y ST PRI A DO v dhe

interest of using a_diluent is to reduce the viscosity of additive NIL,

whi ch f acithf #mesondiionsacor poration to the aqueous Fl uid. ' 12 | 3xaml e 5
; Silicate nmud and conpound XTL ~ ~ o~c ~~~~ The fornulation of ,silicate
mud of exanple 1 is used) before aging and after aging as descri bed in
exanpl e 2. Bdixampled nailicatsrinedihefoperagg ue readi n% bs.in N.nmD42 4.750.52G
2.9124 2.71.522 2.5222 2.5-72Z7Z.5 5 After aeine Lubricant XTLTorue

readinl bs. | n%o%o%%io% of the base fluid :

- fresh water
10 - viscosifier (xanthan) 52g1

- filtrate reducer (Aquapac-Regular) 0.14 g/|

- filtrate reducer (Aquapac-LV) 2.51 g1

- filler clay 20 g/l

- sodium silicate 84.7 g/l
1S5 - sodium chloride 50 g/l

- barite 93 g/l

- NaOH in order to obtain : pH=11.

The xanthan used for all the tests is IDVIS mar}mtcd by the Dowell Drilling Fluids

company.

20 The CMC AQUAPAC Regular and LV type products are marketed by the Aqualon

company.



These results show that |ubricating conpound XTL allows to significantly
- decret~se fractions. Its characteristics are not altered after agyj Bl 2007
Exam-lc 6 : Seawater bentonitc nud Conposition of the bast fluid LO -
_-seawater - bentonite :i0 g/l - viscosPfier (xanthan) 2 g/1 - filtrate
reducer (Aquapac-LV) 1 g/1 - di spersant 3 g/1 15 - barite) such that the
density SG = 1.2 kg/1. 13 1 0 DEC 7rir~~ The di spersant used is
pol yacryl ate FP30S marketed by the COATEX conpany (France). The pH val ue of
t he for mul dthiotest shoadjthestubd catongspookeer A CHd, lubricanhINT Lpddded %o athigh=pH ba&, s Thi s
test gives the results of the lubricating power of the high-pH fluid
accordi Wﬁli&ﬁcdo%ng@@%%h@énitﬁﬂo@fn epgtcant NTL added. Lubricant NTLTorcue
readi nHOH 12% bs. rnN. m bs.in N n0364.0736 4.070.5343. 8432 3.621313.s21
2.372313.518 2.043252.818 2.044' 212, 3718 2. 04' S192.1516 1.81 These results
show t he very goddibinglmtiNBLi ng pefémuerweadig of NTL, notably at a high pH
value. Exanple]7 : Cggum fornmagles.imyd 10 Qupos) tion of the base t~luid -
seawat er - visg¢osiTteg (xanthan) 43 TiTtraigryeducer - filling clay 15 - KC
- CsCOOH, H20 (hydratEs Les'rum’TTkrlea[ €)_ 30907t} so that the density 2 gll

41 44Tl

2 g/1 10 g/l 5¢—grt Sp=t2Hgtt—3 1% |||c—[6rrv|ue of the fornmulation is
adjusted to soc?l-a-—Na-eTs—e-e—t-h-m—p%l-—-g—ehp%I-f—}?.

2 17 1.9
3 17 1.9
4 17 1.9
b 17 1.9

A decrease in the value of the torque can be observed as the lubricant concentration
increases. The results show the good performances of the NTL system with this high-
5  pH formulation. A lubricating additive concentration of the order of 2 % is optimum

-here. '

Example 2 : Silicate mud after aging

The formulation of the previous buse fluid is used, mixed with 2 % NTL that has
been aged in a « Hot Rolling » test cell at 80°C for 16 hours, then return to ambient
10  temperature, The following results show that temperature aging does not degrade the

lubricating properties of the NTL additive in a high-pH mud.

Torque reading
(Ibs.in) (N.m)

Before aging 17 1.9
After aging 18 2.03

Example 3 : Influence of the lubricant on the rheological and filtering properties of

the mud
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s:gmficantly modlfy the rheological and filtering properties of the mud, whcthcr before

or after aging.

Example 4 : Dilution of NTL by a solvent

Various lubricating compounds were tested (L1, L2, L3, L4, L5, L6), all
15  representative of the present invention. The percentages are expressed by weight. The

viscosities measured at 40°C are given in the table hereunder.
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ca] ca] ca] ca] caFxNcA! f #10%m&' () - 10% & () - YSlO(%z& () -
' 1098S& () - | ! 10% BEbpcentrkfidd P& dryusidadiby SF | VAYZ &[ () VP YV
10% & () - FS10%& [) - SSEDY & [ )(bsin) W) () - niPalsl OPZ faFals: oo¥B%E () -
10% &' () - Yy HEBHPE Sy a3 09 & 180 & S—<=dE | 102
10zF s<10%8 5 o (,Ll 6
351002 & () - PLEEouzs () MoV 1028 00dde (b B00shier (46 100h g () -
S 110% u& ()-L310be ug dy.1 %J.-Zi‘;eu y& 10 Q3ddE7 13 42
10233#L9! 104 M (b -3 #3006 ugl () -2A00 1 &7 ()L 108dug () - 114100k n&' (34 s 1 10% ud (
)-1 Vs 2 18 2.03 33 15 36
LS 2 20 2.3 40 19 42
L6 2 18 2.03 39 18 42
S
After 16-hour aging at 80°C
Concentration | Torque reading VA VP YV
% (Ibs.in) (N.m) mPa.s mPa.s 1bs/100 ft?
Ll 2 18 2.03 43 22 42
L4 2 19 2.15 34 15 38
L6 2 18 - 39 18 42

These results show the very good performances of the systems studied in terms of

lubrication. The main interest of using a diluent is to reduce the viscosity of additive

NTL, which facilitates its incorporation to the aqueous fluid.
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Before uging

Lubricant XTL Torque reading
% 1bs.in N.m
N 0 42 4.75
0.5 26 2.9
1 24 2.7
1.5 22 2.5
2 22 2.5
3 22 2.5
5 After aping
Lubricant XTL Torque reading
% lbs.in N.m
! 2 22 2.5
These results show that lubricating compound XTL allows to significantly decreuse
frictions. Its characteristics are not altered after aging.
Example 6 : Seawater bentonitc mud
Composition of the basc fluid :
10 - seawater .
- bentonite 30¢g/1
- viscosifier (xanthan) 2gl
- filtrate reducer (Aquapac-LV) 1g/1
- dispersant 3g1
15 - barite, such that the density SG = 1.2 kg/l.
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The pH value of the formulation is adjusted to soda NaOH, so that pH = 9 or pH =

12.

5 This test gives the results of the lubricating power of the high-pH fluid according to

the concentration of lubricant NTL added.

Lubricant NTL Torque reading
pH9 pH 12

% Ibs.in  N.m Ibs.in  N.m

0 36 4.07 36 4.07

0.5 34 3.84 32 3.62

1 31 3.5 21 2.37

2 31 3.5 18 2.04

3 25 2.8 18 2.04

4 21 2.37 18 2.04

' 5 19 2.15 16 1.81

These results show the very good lubricating performances of NTL, notably at a

high pH value.

Example 7 : Cesium formate mud

10 Composition of the base fluid :
- seuwater
- viscosifier (xanthan) 2 g/l
- filtrate reducer 2g/1
- filling clay 10 g
15 - KQ 50 g/l

- CsCOOH, H20 (hydrated cesium formate)

300 g/l, so that the density SG=1.2 kg/l.
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12) A fluid as claimed in <c¢laim 1, characterized in that the

lubricating composition is conditioned in form of a mixture.

13) A fluid as claimed in claim 4, characterized in that said mixture

contains between 20 and 40% by mass of solvent.

14) A fluid as claimed in claim 1, characterized in that its pH value

is above 10.

15) Application of the process as claimed in claim 10 to well fluids

with a pH value above 10.



