t;e3eL_1 ZZ[\F\h_6_T 7Bk 1 0 DEC 2002 WELL FLU D COVWPRI SI NG A LUBRI CATI | YG

COVPCSI TI ON - CONTROLLI NG THE, LUBRI CATt ON OF A VAELI . FITH'\RC'ZU[H
C APPLI CATI ON U DS FI ELD OF THE | NVENTI ON 5 The present
“invention relates,to fluids used for drilling) well conpletion or workover

in wells. Mre parti cul arl y, the invention describes a water-base fluid -
conprising a |lubricating conpound) and a process for controlling the

| ubri cati ng VWEMy FEUIRaCOMBRISINGUA dSUBRICATING EOMROSKTON -AROCESS
application, the water-base well fluids have a pH val ue above 9. 10
BACKGROUND BORHECONTROLDING e THE v i BRIGA THION 0OF 0A dWELLNgFIWIDS)-
petroleumwells or not, consists in driving in rotation a toothed bit
fastened t o APM. RWTIONTOHIGHLPH FILUIDSY., the string being generally
driven in rotation by a surface installation. Afluid) referred to as
drilling fluid or nud, is injected in the vicinity of the bit through the
i nner space of the drillpipes. The 15 main functions of this fluid are to
clean the bit and the well by ﬁlﬁm&ﬁmmwr%rds the surface, to
stabilize the walls of the well) to inhibit reactions of geol ogic
formations in contact with the fluid, ctc. The present invention does not
only relf@te toThe present dpegmion tedatess telr flpids iged |for odrillingit Wells sompletipw efs
referred to as conpletion fluids and to fluids referred to as workover 20
f1 ui ds. Conplogkdaven inswshs.oparat pasticuliil :htheoimtvemings deseribes i 4 | Watgr-bgser ftidon
when the well reaches the producing formation. Conpletion notably consists
in drillingcomprsinpa lomseatingicompoukd, andstprocest har doatroBinigaheg lubtichtbnd pewérne
wel | for production, bringing in the well . iWr~eA~~ 1 0 DEC ~0~? For
these oper abi Yafer-Habe floRiFYIGdedan Boretidlese 3N sk pshekioh] thenvheRbysel Well PRids
reservoir rock and to the effluents produced. rkover operations consi st
i n working hive pHAHRI fBGvee! | 1 n order to drill, redrill, clean the well,
or change well equiprments. Well fluids nmust have adjusted characteristics
according to various uses, notablv 5 their viscosity, their density or
their fiJtrate control capagAdkGROUND CRTHEINCERRIGNM defl ected wel s,
hori zontal well bores for exanple, or nore generally wells leading to
extensive friction on the tubulars lowered in the well, the lubricating

capacity of thend lbiéh gsﬁﬂgﬁ.émag éomlﬁ@gueiﬂg,aﬁaﬁhaﬁh aﬁe‘lg- oﬁggt)-d%hk&%%ds

are sonetines used, i.e. above and general Iy above about 10, for 1
exanpl e sil yjGat e~ Arp bl i i )

37 266 publ MAAE R PRI btodil Y RSILEt R 3PS e st e ke Bhing
Chem stry, 18-21 February 1997, Hq n. . Thesg . €. rec | vouged
ot abi y | or SETRER it b rarkiad by SRR ]Gk A R e Bl s S g g8
drilled. SU VvINARY .OF THE | NVENTI 15. The sent inventjon thus relates
Lo a vat er - BTN QS I RISHPR e L o1y Bi {iomBh e Rier BRI ae CEIPRFRNG
| east one non-ignic anphiphilic¢ conpound obtai ned by reaction of at | east
one, vegkt abP@"bf‘P"CHﬁ“%uOfI‘E‘ésftl“‘grﬁée 3t I @Gh‘?ﬂ ang\the Mgl By geiving heodehsisyp o
suitable. The vegetable oil can be selected fromthe group consisting of

| i nseed, safowasdethe swriapeslecdabiligsothe wallst ofothe rwall, [to infnbitireactions of gedlegicof .

20 In a variant, the vegetable oil can be polynerized and have a viscosity
rangi ng formations in contact with the fluid, ctc.

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

also to fluids referred to as complction fluids and to fluids referred to as workover

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

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



between 5 and 60 Pa.s at 20C after pol ynerization. The am noal cohol used
can be di et hanol am ne. 1 0 DEC ?.002 In a variant, the vegetable oil or
fatty acid can be polynerized and have a viscosity ranging between 19 BEQi)g0
Pa.s at 20C after polynerization, The am noal cohol used can be

di et hanol am ne. The | ubricating conpound can be conditioned in formof a

m xt ure conprFai thgseooper&ions. thecemplelivefitizl amdbepgpesifibinptabiher the aegeowids. The
solvent of the m xture can be a vegetable oil derivative. The m xture

(1 ubricati W&gﬂ%r@%ﬁﬂﬁ/&ﬂ%&ﬂ W@Hcog@x‘;trc])giax'}bi&g‘g %‘&}rﬁ'ﬂst Oina%pﬁﬂ% 7hQ Dy

mass of sol vent an rabfy between 2 e wel | can
conprise a concentration of ,0.1 5,% by wejght of the |ubricating
compound, PTG ER AL 0a Gl g de R P oA BRE e e PP RS | i o
according to the invention can have a pH val ue above 9) preferably above
10. The invention also relates to a process for controlling the lubricating
power of a wiliedlr flbids anwse have hdjustedvisharactenstiss sacsondingi tacarjpus atsehguotablt he
fluid a lubricating 15 conpound as defi ned above. The invention conprises

an appbi caidionisedsity ehedf 06RES bravie filateaddntrbl Lhshsithalt e Sasehbfvgleb®y above
9 and preferably above 10. t hough all the vegetable oils or vegetable

fatty act deaedanvif sil:ahtPuctifal kit HBRILIRIEG: Yehdralt SubabaiAPLY Usod

such as |insee ower, grapesee 0°su ) Oor ‘T Xxtures
t hereof. These veget abl e .0i|] r fatty acjids e, used, as they are o

pol yrer | 2 EHEBRYF JHgHaR, o Hro iR laveTas e el ghy Lbrisfiing ik Ru pfage

t her mal 410 DEC 2002 treatnent of the aforenentioned greatly

unsat ur at ékid/eesemsbpe important ghagedteristieh condi ti ons shat there is no

oxi dation. Linseed oil or fat~l(prcferably refined) is generally used, but
it is also possible to use safflower, grapeseed, wood, sunflower oil or of

fatty acid oHigh-gHUuhdds sreespmefimes nsedy terabboe Pranfd generhline abaner dboat i dfor
conmpound 5 according to a variant of the invention, a polynerized vegetable

oi | Orlofa'éké&ngl&i cilibAYibag AringC @Rids YsukBNS RHEoRECHYREBeD iANGhe6QPFasp 264 20C
can be used. way of exanple, the thermal treatnent of a refined |inseed

il at i . . t

havi ng o T onauet prieeq sdne lhehafoieyindiiung chOdmIB TG B IETe (e
q Che. i ti : ¢ . .

o7 6.8l coRargROLg: ERYTR0Ie) bt RS Uy eorReb RN Gr ar BRa b BSRIRRY o, t ne

am noal cohol s can correspond to the fol | owi ng fornulas HO CrH2m NH2

HO- CrrH2 m R RaFqsarvelling iﬁgﬁmﬂéﬁhﬂmmzmueda O CnH2m) 3- N
(HO CnH2m) p- CH( 3-p) - NHZ ' HO- ( CH2m O) n- NH CkH( 2k+1 )

HO- ( CrH2m O) 0- CkH2k - NH2
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.



--z0 HO (CH2m O " - NH CkH2k- ( O CH2m) 0- OH branched or not w t hm=2t 06; k=1 t ob;
“p=2o0r 3; n=2t 020 Onc can nention in particul ar 5 nonoet hanol am ne : EC
.OH (CH2) 2- NH2) nonopr opanol am ne : OH ( CHQ) 3-NH2) nonoi sopr opanol arﬁ %B ; 2002
" CH_3-CH(OH) - CH2- NH2, 2-ami no-1-butanol : CH3-CH2- CH(NH2) - CH2-OH) 5

-1-am no- 2- but anol : CH3- CH2- CH( CH) - CH2- NHZ, N- net hyl - et hanol am ne :

CH3- NH (CH2) 2- OH, N butyl - et hanol am ne : -(%%2‘%?2- NH (CH2)2-OH, 1 0 DEC
2002 pent anol amf ARMARKX Y%ﬁ‘ah‘@,o‘&hé‘ﬁﬁé@zﬁﬂ"  BRAYMEad-ANdNIYE ArNisrosilyr
pol yal koxygl ycol am nes, with the followng fornula |0

OH ( CH2- CHZr@)ginghitweet SMpd 60Paiscnt \ROEE aftempalymenjizatisnd ani nopol yol s such as
; di ethal onam ne : (OH CH2-CH2) 2-NH, dii sopropanol am ne :

(CH3- CH(OH) - CH2) 2- NH, or tri hydroxymnet hyl am nomet hane : ((HO H2C-) 3C- NH2.

i 5 The synt hesiThe amibdadcohohpsednds befdidtlumolawieat i on can be obt ai ned by
reacti ng excess am noal cohol, preferably diethanol am ne, on a vegetable oil
or a vegetable fatty acid as .. ., it is) or polynerized, preferably

obt ai ned from Thagsteitatihg corhpeuridéent beoconditidned i f@hl §f £ afixtuedlcarbipriding bhe
absence of solvent) generahy at a tenperature above about 100C, and
preferabky bLardrdSolbaittasdpddafblRBthe?OfapotdsHovever) if the viscosity of
the reaction nmediumis too high, the reaction can be carried out in the
presence of a sol vent. 6 1 0 DEC 7~~2 The lubricating conmpound i ncl uded
in the fluid aggesglivest dfend RexthR\ @R e A VelgetaBlRiA dieda@ie.t he end of the
reaction. This conpound can be incorporated to the high-pH aqueous wel |
fluid as it is yr not, or in formof a mxture conprising a solvent or

several sol venige %]Qm?@?lﬁhﬁéeéﬁn@tc'%ﬁ{ oang QAR WNERs) ddh é?{r]ﬁ’é?ﬁ bEﬁy&ht@ﬁﬂli 80 %

m xture having an accepta vi'scosity) considering the applications

envi saged, %?,%)J#g?;‘olgan aplg(?g%gltgglx S 59 %d;ﬁ@er of solvents can be

used, in particu arom owever, t he solvents derived from
natural oils are preferably used, such as C6 to C18 fatty acid esters and

C2 to C18 Ii ; | . ' '
o1 odogr adabl o AN Wab T 158 SsEPelieh t Rondbafin of D-PURER %oe WAkt g i ng
ddi ti f vel | f1 ui t d dded t.0 t h Il fluid at
2Sacen: S| BicgbSk bargi s STRRE e sBE0 UL VB0 bty o

U5to 2 %by mass. It can be noted that the regulations relative to

environment al 'Q‘Lg tﬂ%? aceor n?gc to 1he Iirp\%ln}/ion 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 above.

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, safflower, grapeseced, wood,
20 sunflower oil, or mixtures thereof. These vegetable oils or fatty acids are used as they

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



15 require the use of non-toxic and non-polluting additives in the
formul ati on of well Fluids. The well fluig according to the present1 EC 7002
.invention conprising the lubricating conposition notably has the avaJ{QJQ
of nmeeting the current criteria relative to environmental protection. 20
‘Furthernore, the present conposition can be used with all the high-pH

wat er - base welneht Lafdfrm ;eﬁﬁreﬂ?%ﬂ{mﬁ&l’ rggézhiycqm%-t&gfegi gggume m,gn‘i&g %@10%

certain high-pressure tenperatu (HP/ HT etc.

7~~~ Hi gh pHvalues,are difficult,condjfions for the stability. of .
(ubri catt ngeaidmaeii; & et s bf rasfiSfrLins el & shetf aBoipreresatin etingpy s

whi ch hydrol yze at a hjgh pH val ue and under_ the effect of the tenperature.
DETAI LED DE&@QF@?M ¥Qds by it ds alse pgsikls 1o Nee sfiqNen gEwested Meoodn sanilovss o | |
be clear fromreading the description hereafter of non limtative exanples,
The | ubri caet gf feisyvacidofor amixigres dhareefy le irgersia pespargdtedlubtcatingetompoundd
according to the invention is tested by neans of a Lubricity tester-Mdel
212 manuf asicordinlg by a vasartiof Bag miventiRet, © godymerBed wicgetsble eniparfatty eoiskthavitg op
Manual Part 10 No.211210001EA). The tests ( Lubricity-surface to surface )
are carri eda Oistosityaafgihgibegvded 3 fikl 60 PLdUREEE camcipused By way dfbemlagle,laﬁ
standard of the Anerican PetroleumlInstitute (API) (100 psi (689 kPa) at 60

rpm. I n or@demmiiGr&OmbRr st 4 Rfinkd Pini&eatding zﬁ?e?ﬁp%ﬁtﬁz%sqffﬁoyﬁd"etﬁelds, after 6

conpositions, the graduations obtained with the testing device descri bed

above were [eaf, [y i ve values of the 15
friction tOt;oque'o%?&ﬁgf\kﬁc‘?%ﬂn&égﬁ%{oﬁi@&%gﬁg %‘F’"t he | ubricating power
of the conmposition tested. The principle of the exanples given hereafter is

to mx wth aJHas | Ui I t ! l.ubri catin
conposition) the ?lnniqoglrcghgléﬁﬁéé &gﬁig%;@éﬁl{nﬁ%?ﬁ% i%ggger'{'ﬁg atreégitny,'guorﬂ ess
ot herw se inqi cated, were. carried out ftt agbi ent t r}per.ggyure Zongabog’tm{
250) . A% i rRYYOREF CRMPRSI e ST PIO5h 2G9N0 ﬁ%‘?sm@ GPsigafifi & TaME “fded
to the base well fluid) is referred to as NTL. s 1 0 DEC ?ppp NTL is the
result of t#H&"Paction of 52 kg pol ymerized linsccd oil having a viscosity
of 10 Pa.s with 28 kg diethanolamne, in a 100-litre reactor, heated for
one hour at 16Q0C. Its viscosity is of the order of 00, mPa.s at 40C. A
second | ubri cglfoqrﬁga@a#p%%WIBH§4°?W%?@é@fﬁeap‘a@txﬁeﬁ'gwt"rfe%ma ¢t of the
reaction 5 of 52 kg linseed oil with 28 kg di ethanolam ne in the sane
reactor as abogye-emerwnegy2 t he same conditions. Exanple 1 : Silicate nud
bef ore agi ng Conposition of the base fluid - fresh water10 - viscosifier

(xant han) 5. 2 qé,é{wg%ymwd{(?gwer (Aquapac-Regul ar)0.14 g/1- filtrate
. gll-"Ti

rcduccr (Aquapac- er clay20 g/ 1- sodiumsilicate84.7 gll 15
- sodi um chl Or(kﬂi@nﬁﬁ%)m\ﬁf‘” to 93 g/1 - NaOH in order to obtain : pH=11.

(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-(0O-CmH2m),-OH branched or not

withm=2106;k=1to6;p=20r3;n=2t020 -

Onec can mention in particular ;



~-The xanthan used for all the tests is 1DVIS nmarketed by the Dowell Drilling
~Fluids conpany. 20 The CMC AQUAPAC Regul as and LV type products ar €10 DEC 7009
_marketed by the Aqual on conpany. 1 0 DEC ~00~ This test shows the

" lubricating power of the lubricant NTL added to a hi gh-pH base fluid
-according to the concentration by weight. Lubricant NTLTor ue

readi n( %al bs. i moNoel4RoldminedEIEH2)2-8HE 2. 61, 521 2. 4217 1.9317 1.9417
1.95~7 1.9 A decrease in the value of the torque can be observed as the

l'ubri cant concgshbgiopaiolamsieeadRCHR)RNIESUl ts show the good performances
of the N TL systemwth this high 5 pH fornulation. A lubricating additi ve

concentration r@ﬁg Exanple 2 : Silicate nud
after aging Th@f Bﬂﬁﬂ%&?‘%}ﬁﬁoe C?% prkﬂ\?)&g fﬁg fluid is used) mxed with
2 % NTL that has bee ed,i n t cell at 80C for 16
hours) then re?m ?3 !%1 én }ﬁo‘:ﬁgr&ﬁ&é‘]ﬁ%‘rgﬁ%‘ﬁ@ foll ow ng results show
that tenperatu rade the | ubricating properties of t he
NTL additive i “H“ ?3%’%”‘%&%3@#gﬂi%ﬁﬁ(zﬂﬂ§2r n) (N.mBefore a 'nl7

1. 9After agi ngé8 2@10'13: trExa(gpl e 3(;1&3'3-%[(1(5}38)6 of the lubricant on the

t heol ogi cal and-TaFhE-Fhagn APt 2208, io 1 0 DEC ?007_ The

Theol ogi cal properties of the nmud are expressed hereafter in VA apparent
vi scosity) in Nentylpsthawlinme,: CH3-(GH2S8tNH-(QH2)R<bHY, in centipoise (cP),

YV i5 the yield value in 1b/100 ftZ and gel 0 and gel 10 (these

measurenents are |n accord e with the 3B, 1 standard which gives
the correspondSHEHE "Fhea\?f ?ﬂ\qn AE’@FIHWP Pyines \Ralyalkanelampingst utornTL,

before (AV) (AP) 16-ho ing at 80C, as well as the filtering
properties B‘ﬁ%&ég’%ﬁﬁy‘ﬁi}a'{’?{@s’c‘&‘& g@t 880‘&%%'{'"‘5# filtrate (in cm} obtained
after 30-mnute filtration. The formulation of the base fluid is the sanme
as thatlbf t heOSrGRECH20mM-CHZCHAINH2 1. (n\hetwesnt] agE300\wi t h 2 % NTL
AV)w t hout NTL (AP)with 2 k NTL (AP)VA34413243VP11201722YV46423042Gel 0 /
Gel 1011/155/88/108/1SFiltrate m 2.62.04.63.9 io These results show t hat
addi tion of tHadaminapolyelssuetcesnt age of NTL does not significantly nodify
the Theal ogical and filtering properties of the nud) whether before or
after aging. HhethalondamineDi(OH-CH2-CH2NINH)y a sol vent Various |ubricating
conpounds were tested (L1) L2) L3) L4) L5, L6)) all 15 representative of
t he present i rdiisnpriopanol@inmepdCHSACH(@H)-OH2)2-NMesrsed by wei ght. The

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,



viscosities neasured at 40C are given in the table hereunder. al p DEC
2002 M xturesViscosity nPa.sL1l : NTL-100%2670L2 : NTL-80 rb + Meth1 g DEC 200
ol eat e- 200k790L3 : NTL-70% + Meth 1 ol eate-30%110L4 : NTL-80% + 2-but 1
Cl2- C14- 20%10L5 : NTL-70% + 2-but 1 Cl12-Cl4-30%385L6 : NTL-70% + 2-butyl
Cl2- C14-30% + 2- octanol (5% in relation to the 2-but | Cl12-Cl14)350 The
lubricating pa@htolbRogasg 20pbiifl GhthidodCire thes Flufd abforbing MAEHOveRlidh Yk €S
are given hereafter. The m xtures were added in a proportion of 1 or 2 % by
wei ght to : i ikcate nmud of exanple 1. Before aein~ 5
Concentr at fogﬁ%rggﬁg*?{ggg&n@%{/%c&éﬁl bs.in) (N mnPa.snPa. sl bs/100 ft~L1217
1.9412042L2218 2.03421946L3124 2.73413421L4124 2.73114341L.4218

2.0333: LS36LS ] ; 8 fil 16- hour i.ns at, 80C
Concentrati onTor %gﬁpfbgégi%%bgéég\ﬁ\?‘ggg?bnégPﬁhﬁ?%ﬁf‘%%é"fcéila@é‘afﬁﬂ'f PoiPte1g
2.034322421L.4219 2.15341S38L6218 -391842 These resujts show the very good
per f or manc 85 "BACTR LT 4 TPEES SOMBNYRE |a,SURFMILT e verah solvents swd ppseibhhgther
interest of using a diluent is to reduce the viscosity of additive NTL,

whi ch f#ci FPPRPES; t s i ncorporation to the aqueous Fl uid. 12 Exanple 5 :
Silicate nud and conmpound XTL 1 O DEC 7007 The fornulation of silicate nud
of exanple 1 is used, before aging, and after aging as described in exanple
2. Before asiHe ordasr I obtaincra TojXtwse having an acceptuble viscosity, considering the
readi n% bs. i nN. n0424. 750. 52Q2. 91242. 71. 5222. 52222.5 3 22_ 2.5 5 After aeine
Lubri cant xfplicatioss eevidiged) bsolvenl ofiCBe adddd. A Teresin nmuasher (o soh@wtst duat be

| ubricating conmpound XTL allows to significantly decrease frictions. Its

char act er i aiddcin particulat aniatic @dtsaHodlever)all ghe DIaimPliqived frope au@ke loils are
bentonitc nmud Conposition of the bast fluid 10 - seawater - bentonite 30

g/l - Vi scpriémbly Ussaniuddns Cs & &18 fitty ididleSierCAHdCes 6 RA8ARRSF bVbrahcddl -
di spersant 3 gel 15 - barite) such that the density SG = 1.2 kg/1. 13 1

0 DEC r¢07aﬁbﬁon)@sﬁpﬁ.§ Bitfer ¥5GKtainS: 1108ERIKIAINA oRIVAURRE K84 TePb1litn, CORTEX

conpany (France).

When used as lubricating additives for a well fluid, these compounds are added to
the well fluid at concentrations generally 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 fluids, weighted or not, certain high-pressure/high

temperature (HP/HT) fluids, etc.



-The pH value of the fornmulation is adjusted to soda NaOH, so that pH = 9 or
pH = 12, 5 This test gives the results of7the |ubricating power of hr[ﬁl, 00
~high-pH fluid according to the concentration of |ubricant NTL addeh.
Lubricant NTLTarue readi nHOH 12% bs.inN. m bs.in N nD364. 0736
4.070.5343.8432 3.621313.521 Z.372313.518 2.043252. 818 2.044'212. 3718
2.045192. 1516 HighlpHheahesraes diffisuls howdititwes foenthic gability ob tubeizhiifng products, in
performances of NTL, notably at a high pH value. Exam-te 7 : Cesium formate
nud to Conppgtithian (Hfse HaseddS Bofvertifnal SRAVIhRh hyd¥é i 4] 2
g/1 - fil trgte reducer 2 gll - filling clay 10 g/yf{?lggﬁK%ht%Pgﬁmehﬁm

Cs COOH) H20,,{ j e) 300 g/1, so that the density SG = 1.2
kg/l . 14 &#%%&%ﬁ%&%&%%e of the fornmulation is adjusted to soda
NaOH, so that pH = 9 or pH = 12. This test shows the |ubrication results
according to the concentration J ed. Lubricant NTLTor ue
readi nHOH12~7al bs.inN. m I bs. i nNgMWﬁ%%@Gl 81 182.04140. 45

60. 682Z0. 23 20. 23320. 23 20.23 5 These neasurenents show the vcry good

| ubricati ng petfornmances of L in this,type of very, high-pH fluid, 10
DEC 7008 15 CLOUGE TosHures idepAYiabiges, O it | Brertion B S6rgoar framy Redinenti

conposition containing at | east one non-ionic anphiphilic conpound obtai ned
by reacti ordsseripion hersattes,of np lipHwtive exBmRI§et abl e oi | having a viscosity
rangi ng between 5 and 60 Pa.s at 20C or at |east one fatty acid on at | east
one am noal cohol. 2) A fluid as clainmed in claim21, characterized in that
sai d at | east QrJuppeasingnonss of edubrigsitiagsompesitioniadded ta e xeil fid apeardingaci d
is selected fromthe group consisting of |linseed, safflower, grapeseed,
wood, sunf |tovibe inventioniix testes by immano bl aanbubriditt teyteaMalleti @12 wadandfactededom
3) Afluid as claimed in claim1, characterized in that said am noal cohol

i s di et handlyanthee.NB) Parbidii BetasleurhaiSepdicesn commpanyl, (IastAiceioh eNIZfdl | Pafthat
the lubricating conmposition is conditioned in formof a m xture conprising
at | easip 0NRo.201VMBDIEA). AHel Ubsls a& Ialbdic®Buifaces | B RurfaceS) e t @idE dovt N
that said solvent is a vegetable oil derivative selected fromthe group

consi sting @501@&5 &Aﬁje?pfoééddfcﬁlﬁcgnﬁ%n%& Iﬁ”ﬂe%ﬁ?ﬁ%&ﬁﬁ@%@&%@hﬁ{ A hed

al cohol esters. uid as clainmed in claim 4, aracterize

sal d 1 Xt UTRee R IASRR! WER Go8li B686 ReafTae gprpq}@?gxg&acr ) combhdl! fle 22

claimed in claim1, aracterized 1n't e concen ron of
0.1 to 5% aht, of .sai . | ] : sition.  8), A flul. s.cl.ai med
ol ai m 7, Mg B8 ot Vagly CahbAhGRTBRYA Ao Shrgine 8ifh B2 15478 "2
2% by wei ghf . . 6 1 0 fl~C 7007 9 fluid as clainmed in claim]1l,
characteri z‘%ﬁ'clerf}etsﬁtledi ?bgvﬁﬂ%lr?}‘é])'i eSFRGERNGS cqpESPANG o Eelative; yalucs of the
control Li n(%,t he | ubri cgfi n povxﬁlr§ of a water-base well fluid characterized
in that'Sa FOGEPR PTG &?pgim s IValugdd then higher dRe lgbrigdtingnowes §f ghes
added to said fluid. 11) Application of the process as clained in claim10
to wel |l fl GPEPOSALIOR 186194 val ue above 9. 12) A fluid as clainmed in claimi,
characterized in that the lubricating conposition is conditioned in form of
a mxture. 13) Afluid as clained in claim4, characterized in that said

m xture cont ailhe mscipdenf e errenplongivgn herssfterfis soimianvith abasenfipidug dertain

claimed in claim1, characterized in that its pH value is above 10.
amount of a detcrmined lubricating composition, the mixture being then tested in the

device. The tests, unless otherwise indicated, were carried out at ambient temperature

20  (about 25°C).

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

well fluid, is referred to as NTL.
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. 15) Application of the process as claimed in claim10 to well fluids with™a
pH val ue above 10. .AYYL.A A Af.AfS. A(. Aq @ Af AL AY, . AAy. AE . A, . A3fe. AS$. Af
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ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca] ca]ca]ca]ca]cal---+.

. D.. . DV 1J L/ of WWRQIXORIGE bdch 1581l Behiingidrdne S thk Sagnbl ?Jt&aflscfdogﬂag?]uﬁ 2]

ca] c”a] ca] c™al caJca] ca] ca] ca] ca] ca] c”a] ca] ca] ca]calca]c”a]calc caJ ca] ca
'3n33 . 666 7b7d7gq77788D9n9{9}9~9n: ::; p;

]zﬁngfi[ \/]n] c%l égﬁl’%g&gﬁgﬁﬁ] cal ca] c’\g] cal ca] ga} cll] c’\g] ca] Ea] cal] ca] ca] ca] ca] c”
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110% & () -3 ! 1004 antHan Us8dtdr d1) theltbskd V4 BOVIS- marketed by the Dowell Drilling Fluids
PVAELCE#10%& * |1 10% & ()-10% & ()-S$10% & ()-sLS

10% & () - 91&%/?5 éﬁ) -110% & ()- /dELC&#109%& " 2

10% & () -30109 (‘ "()-&B(s10% z& ()-&10% & ()- $10% & ()- ! F10% & () - *MybC&#
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20 The CMC AQUAPAC Regular and LV type products are marketed by the Aqualon

company.
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1 100& () - &109%: () - 10%: () - &210%: () - 0% () - ¥BAEDCE#10%&: """ 10% () -

< 109 ()-S910%& ()-sY

109& () - &10%& () - 109%& () - 9vhaBbCa&#10%& f , 28$109%& () -,/ 109%& ()-L-T 109%& () -
*3109%&' () -! y 109 ()- 3%10%& ()- hbC&#10%& SY 10% U& ()-9&S 10% W& () -
&mMl0% U& ()-S 10% U&' ()- 10 10 10F410%& ()-k m dEbC&#109%&' ! 10% U& ()-! 10%
U& ()-S 10% Tals ggst slmm,ﬂu@&ﬂ(r)canngpqwggpt(t&nc h&yngm:@%lu@d@dtoahxgh pH base

{1 1#" <""dEbC&#10%&' YOI 10% U& ()- YY" 10% U& ()-YS !10% U& ()-&g 10% U&' () -
@#10% U&F1Gid-ackoritfp td&hd doncentrdtionhdbbéigt] 0%& 39$10% U&' () - FO10%

U& ()-Y.110% U& ()-,g 10% U& ()-Y)gl0% U& ()-s'"' $10%

u& ()-#[$| $}$~$$$$$b.(ﬁ#.1.0.d&_s_:l.0_4& ()= &F ol QR ()-@10% ()- 10 U 10 U 10

UF810% U&' () - Y5! [Lobatbrieany NTE0ok o0 & 0% S 109& () -
(%) (Ibs.in) N.m
0 42 4.75
0.5 25 2.8
] 23 2.6
1.5 21 2.4
2 17 1.9
3 17 1.9
4 17 1.9
5 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-
s 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 base 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  temperuature. The following results show that temperature aging does not degrade the

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

Torque readin
(Ibs.in) (N.m)
Belore 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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28y310%& ()-Z )y310%& ()-Z O ----+. .- C10& fSSlO%&& ()- ,
ff2 $109&& (A)Pll{lb @B/&&tapslardfvuhurh gm@qusw@cy\cqﬁ @xe 8] units in Appendix I),
9,)" 10%?/& ()-5.6.7.D..... cCC10& f | 10%' &'()- 0% & () 10%

&()

filtering properties expressed by the corrected amount of filtrate (in cm®) obtained after

30-minute filtration.

The formulation of the base fluid is the same as that of the silicate mud in example

1.
without NTL | with 2 % NTL | without NTL | with 2 % NTL

(AV) (AV) (AP) (AP)

VA 34 41 32 43

VP 11 20 17 22

YV 46 42 30 42

Gel 0/ Gel 10 11/15 5/8 8/10 8/15

Filtratc (ml) 2.6 2.0 4.6 3.9

10 These results show that addition of the optimized percentage of NTL does not

significantly modify the rheological and filtering properties of the mud, whether 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.



& (O)- 110%" & ()- | |10%" & ()- |10% & ()- | /111 1111]pX<Cl0& |10%'"
& ()- | [10%" & ()- [10%" & ()- |10§> & ()- |10%' & ()- 10 DEC 2002
/" I#%,-1116/sWCL0& |10% "' & ()- |10 & ()- | 10% "' & ()-
Mixtures Viscosity
(mPa.s)
L] :NTL-100% 2670
L2 : NTL-80% + Methyl oleate-20% 790
L3 : NTL-70% + Methyl oleate-30% 410
L4 : NTL-80% + 2-butyl C12-C14-20% 710
L5 : NTL-70% + 2-butyl C12-C14-30% 385
L6 : NTL-70% + 2-butyl C12-C14-30% + 2- 350
octanol (5% in relation to the 2-butyl C12-C14)

The lubricating performances and the characteristics of the various mixtures are

given hereufter. The mixtures werc added in a proportion of 1 or 2 % by weight to the

formulation of silicate mud of example 1.

Before aging
Concentration | Torque reading VA VP YV
% (Ibs.in) (N.m) mPa.s mPa.s 1bs/100 f1*
L1 2 17 1.9 41 20 42
12 2 18 2.03 42 19 46
L3 1 24 2.7 34 13 42
14 1 24 2.7 31 14 34
14 2 18 2.03 33 15 36
LS 2 20 2.3 40 19 42
L6 2 18 2.03 39 18 42
]
After 16-hour aging at 80°C
Concentration | Torgue rcading VA VP YV
%o (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 pcrformances 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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These results show that lubricating compound XTL allows to significantly decrease

frictions. Its characteristics are not altered after aging.

Example 6 : Seawater bentonitec mud

Composition of the basc fluid :

10 - seawater
- bentonite 30¢g/1
- viscosifier (xanthan) 2gl
- filtrate reducer (Aquapac-LV) 1g/1
- dispersant 3¢/l

15 barite, such that the density SG = 1.2 kg/l.
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Lubricant NTL Torque reading
pH9 pH 12
% Ibs.in N.m lbs.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 :
- seawater
- viscosifier (xanthan) 2 g/l
- filtrate reducer 2¢/1
- filling clay 10 g/l
15 - KCI 50 g/l

- CsCOOH, H20 (hydrated cesium formate) :

300 g/1, so that the density SG=1.2kg/l
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Lubricant NTL Torque reading
pPHY pH 12
% Ibsin N.m Ibsin N.m
0 36 4.07 40 4.52
0.5 16 1.81 18 2.04
I 4 0.45 6 0.68
2 2 0.23 2 0.23
3 2 0.23 2 0.23

5 These measurements show the very good lubricating performances of NTL in this

type of very high-pH fluid.
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3) A fluid as claimed in «claim 1, <characterized in that said

aminoalcohol is diethanolamine.

4) A fluid as claimed in <claim 1, characterized in that the
lubricating composition is conditioned in form of a mixture comprising

at least one solvent.

5) A fluid as claimed in claim 4, characterized in that said solvent
is a vegetable o0il derivative selected from the group consisting of C6
to C18 fatty acid esters and C2 to Cl8 1linear or branched alcohol

esters.

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

contains between 0 and 80% by mass of solvent.

7) A fluid as claimed in claim 1, characterized in that it comprises

a concentration of 0.1 to 5% by weight of said lubricating composition.

8) A fluid as claimed in <claim 7, characterized in that said

concentration ranges between 0.5 and 2% by weight.
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any one of claims 1 to 8 is added to saidg%luld.

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

with a pH value above 9.

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.



