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DESCRIPTION 

The Long Life Technique is a method of 
performing the primary cementing of casing in 
a borehole. Hasically, it is a two-step operation 
in which cement is placed in the bottom of the 
hole and casing is then lowered into the cement. 

This tecnhniclue has been employed by the 
oil intlusti,y in \.arious forms for many years. In 
fact, it pre~etletl the t\vo-plug tlisplac*ement 
methotl in the old shallo\v-hole c.able tool areas. 
Howe\~el~, as tlrilling pi’ogl’essetl to greater depths. 
with higher tenipel2tures ant1 pl’essul’es. appli- 
c.ations of this tec,hniclue became i,elati\.el.v haz- 
artlous with a\~ailable ecluipment antI materials. 
The two-plug tlisplacement method offered clis 
tinc.1 atl\.antages ant1 apprec~iah1.v reduc~ed haz- 
21~1s inhei.ent to ivhat is no\4’ galled the Long 
l.ife ‘I’ec+hniclue. After the intl,ocluc?ion and the 
witlespi~eatl inclustry ac.c,eptance of the two-plug 
tlisplac~emcnt methotl, applic,ations of the oldel, 
tec.hniclue l~apitlly tlec~l~easetl in number, ant1 be- 
c.ame, until rec.ently, a seldom usetl lirac.ticae. 

The suc’cess of an operation in\,ol\ring c-e- 
ment plac,ement, reiiio\.al of the plac.ement ap- 
paratus ant1 then Iunning c,asing ant1 lo\vel.ing 
it into the c.ement c9lunin tlepentls liea\.il,v upon 
the perl’ormanc~e of the cement slurry. l:al,rinp 
severe niec.hanic,al failures, time i~ecluii~ements 
for eac.h step in this proc.edui,e ai’e i,easonabl>. 
pretlicQble. Retarders may be added to the c*e- 
ment slurry in sufficient cluantities to obtain. 
with a reason:lhle safety fac.tor, suffic3ent fluid 
time to allow all of the mechanic*al operations to 
be ~ompletetl before the caement becaomes set. 
another factor equally important as 1*etartlation 
is dehydration rate. The dehydration rate is de- 
pendent upon the permeability of the zone or 
zones exposetl at the wellbore ant1 upon the 
h,vtlrostatica pressure applied to the c,ement slu~q~ 
after it is plac.erl atljacaent to the zones of pern- 
eability. Fluid loss atlditi\.es are usually inc.or- 
poratetl in long life slurries to minimize the de- 
hytlrat ion r:lte. The nec*essary amounts ant1 types 

of additives will be dependent upon the individ- 
ual temperature, permeability and pressure sit- 
uation in any given case. 

The Long Life Tecahniclue has been applied 
in MTest Texas liner cementing, where: 

(1) Liners ha1.e been set through open-hole 
zones of old producing wells in which 
static fluid le\-el is low, and the open- 
hole zone is not sufficiently competent to 
support the hydrostatic load of the ce- 
ment slulq and fluid column from TD 
to the surface; 

(2) Linel,s are to be lun in small I.D. open 
hole noimally found in deepening pi’o- 
jects where the annular space between 
the liner and the borehole is small. 

The pi~ogi~ams most successfully employed foi’ 
I)oth of these situations ai’e outlined in the fol- 
lowing text. 

It is often difficult :o achie\-e s;atisfac.toi~>~ 
plac~ement of cement by the con\-entional dis- 
plac.ement method Ivlien a liner is to be set 
through an open-hole zone that will not support 
the hytli*ostatic load of the fluids in the c~olumn. 
In these pi’ojects it is sometimes impossible to 
obtain and maintain circulation, ancl significant 
amounts of cement sluiq~ can be lost to perm-- 
eahle 01‘ fi3cWi,ed zones. And, e\-en if cement is 
propel.ly pla~ecl by the displacement method, it 
is possible foi, caenient losses to c,ontinue until 
the cement bec9mes set 01’ until static fluid le\Tel 
is i~ea~hetl. 

The Long Life Technique has been applied 
in projects of this general description to min- 
mize the losses of cement and to increase the 
probability of obtaining requil.ecl cement fill in 
the annulus. Cement slui~,y is placed. the place- 
ment apparatus is i,emo\-ed, and the liner is 
lowered into the fluid c,ement. During all of 
these operations. pl’essul’es at the bottom of the 
hole are c,ai,efully c*onti,olled at a \-alue approxi- 



matel\- equal to that applied by the nomal static, 

fluid colun~n. 
Se\,eral important preliminary in\.estigationr 

are usually made Lvlien ;I liner cementing pro- 
gram of this type is r~onsidered. These are: 

( 1 ) Bottomhole static temperature fol, laboi,- 
ator>- c,emeiit testing is determined. 

(2 1 Slur~,~- fluid time requii’enients are esti- 
mated. 

(2) Static fluid le\-el and pressul’e conditions 
of the subject n-e11 ai’e ascertained. 

( -l) Pei3iieabilit>- tlata a1.e obtained and, if 
possible. (91’es fi~)iii the exposed open- 
hole sec,tioii ai’e utilized fol, labol~atol~~ 
fluitl-loss tests. 

(,ji ;Iftel, clata l’l~om steps 1 thl*Ougll 4 al’e 
obtainecl. lal,ol~atol~~~ e\.aluations i11’C 

made and c,emeiit and adtliti\.es recluiretl 
to impai,t tlesii,etl slui*ry fluid life are 
selec,tecl. Tests Ivith s1u1~1~y samples a1.e 
c,ontinued to deteimine rate and inagni- 
tude of c,oinpi,essi\-e strength buil(l-up. 

((;1 I’i~ocluc~ecl fluill samples fiQni su1)jec.t 
\\-ell ai’e an;il~.zetl: pi’o(luc?ioii ecluipinciit 
(it’ aii~*) that is reco\.erecl fi~)iii tlic \vell 
pi’ioi, to \voixl;o\-ei, i:; obsei7.etl. anti t’oima- 

tion samples ( if c,lean-out is pei~f’oimetl 
l)iioi, to linei, job) aise iiispcc,tecl to tle- 
teimine the nature of any plugging 01’ 
sc,aliiig matei*ial that iiia~’ be pi’esent. 

;Iftel, the c,ement slu~*l~~~ has been selec?etl 
anal other pl’eliminary in\.estigations ha1.e been 
c9mpletetl. the field application of the Long Life 
Technique normally pl’oceeds as follows: 

( 1) The open hole is prepared to l,ecei\-e the 
liner b\- cleaning out to desired TD, 
checaking ~vellbore I.D.. etc. 

(2 1 Tubing or drill pipe is run with a shut- 
off baffle located at or near the lowel 
end of the string. The lower end of the 
tubing or drill pipe is positioned at 01 
just abo1.e the desired liner TD. 

(3) If laboratory tests indicate plugging 01 
that scaling materials should be re- 
mo\.ed, a i~econ~n~endecl cleaning agent is 
injected at this time through the tubing. 
The cleaning agent may be one of se\-er- 
al materials. clepending upon the type 
of scale. The cleaning agent is allowed 
to soak the wellbore for the desired 
length of time. Then, a spacer fluid 
(normally brine water containing a 

water-wetting surfactant in West Texas 

applications) is injected through tubing 
to displace the cleaning agent and what- 
ever scale or other material it has loos- 
ened or released out of the open-hole 
portion of the well. 

(4) Tubing is pulled and re-positioned at a 
depth at which the hydrostatic fluid 
weight will be equal to or is slightly less 
than (depending upon cement slurry 
volume requirements) the weight under 
measured static fluid level conditions. 
Tubing and annul-us are swabbed dry at 
this depth. 

(5) The tubing is lowered and re-positioned 
with the lower end of tubing at or just 
above intended liner TD. 

(6) Cement slurry is mixed and injected 
through the tubing. Then, a latch-in 
wiper plug is released and displaced to 
a shut-off. 

(7) The wet string of tubing or drill pipe is 
pulled from the well. It is necessary to 
do this to avoid dumping the tlisplace- 
ment fluid, whic.11 would result in in- 
ci,easetl hydrostatic. pi’essure. It is pos- 
sible to balanc~e ;I cx2nient plug in ;I low 

fluid-level ~rell by c,oii\rentional plug 
back caementing: l~o~~r!~~~c~r. the shut-off 
plug, wet-string methocl ciocs afford a 
more positi\re opportunity for suc’c’ess. 

(8) The liner string is pic.ked up and run 
to bottom with tubing or tlrill pipe. The 

extended fluid life of the caeinent slurry 
normally will allow suffic.ient time for 
reciprocation of the casing at this stage 
of the operation. Reciprocation should 
improve the chancses of caommingling an>’ 
mud, water or other material left in the 
annulus with the cement slurry. 

(9) The liner is then set or hung and tubing 
or drill pipe is removed from the well. 

(10) Sufficient “waiting on cement” time 
(based on laboratory tests) is allowed. 
Then excess cement is drilled out and 
additional well completion work may 
proceed in a conventional manner. 

LINER CEMENTING-SMALL ANNULAR 

SPACE 

The Long Life Technique offers several ad- 
vantages - over the conventional displacement, 
primary cementing method in projects where the 
annular space between the liner and the bore- 



hole is small. In projects of this general descrip- 
tion it is often most difficult to properly central- 
ize the liner in the wellbore. If the liner is lying 
against the formation during conventional pri- 
mary cementing, chances of leaving drilling mud 
in the annulus, resulting in channeling in the 
cement, would be increased. If the Long Life 
Technique is employed, cement may be placed 
in the well at relatively high displacement rates 
(much higher rates than by conventional methods 
because friction losses in the liner-hole annulus 
will be much more severe than those in the drill 
pipe-hole annulus) and sufficient slurry volume 
may be used to completely fill the total open-hole 
section, Then, the liner may be picked up with 
tubing or drill pipe and lowered into the cement. 
The cement slurry fluid time may be especially 
designed for projects of this type to allow recip- 
rocation of the liner for an extended period of 
time. This, agail?, would improve the chances of 
commingling any drilling mud that might re- 
main in the annulus with the cement slurry. If 
this operation is successfully performed, mud 
channeling may be eliminated. 

These conditions may be present in both low 
fluid level wells and wells in which all exposed 
formation is competent. The techniques outlined 
above for low fluid level wells will apply equally 
well if the annular space is small. If it is known 
that the exposed formation is sufficiently com- 
petent to support anticipated hydrostatic weight 
and friction losses, then the Long Life cement 
may be placed through drill pipe in a mannel 
similar to that of standard plug-back operations, 
And, when cementing through competent zones 
it may e\‘en be possible to re\.erse at least a por- 
tion of the excess cement slurry out of the well 
after the liner is set. 

There are, in fact, several possible disad- 
\.antages inherent to the application of the Long 
Life Technique. “Waiting on cement” times are 

necessarily much longer than those of conven- 
tional cementing slurries. If a drilling rig must 
remain on location throughout the “waiting on 
cement” time, costs of this application may be 
excessi\re. Normally, in West Texas all of the 
Long Life cementing operations are performed 
with a workover rig, or if a drilling rig is used 
it will be moved off location and replaced by a 
workover rig for ‘well completion purposes. In 
either case, the “waiting on cement” expense is 
reduced. 

Another factor to be considered is the possi- 
bility of contaminating the cement with small 
amounts of mud remaining in the annulus. If the 
drilling mud contains certain organic thinners 
and dispersants, excessive retardation may result 
and required shut-in time for setting of cement 
and compressive strength development will be 
much longer than anticipated. Samples of drilling 
mud may be analyzed in the laboratory prior to 
the field application to determine when these 
conditions may exist. 

CONCLUSION 

The Long Life Cementing Technique ap- 
pears to offer advantages over liner cementing 
methods in certain special instances in which it 
is desirable to place a more uniform cement 
sheath in the annulus. This technique apparentl? 
does have other beneficial applications in full- 
string casing and multiple-string cementing op- 
erations. 

More than 15 Long Life liner cementing 
jobs have been performed in West Texas up to 
this time. Information from these jobs indicates 
that superior results may be ‘obtained. It is ap- 
parent that extensive job planning and laborn- 
tory testing is pre-requisite to any individual 
field application of the Long Life Technique. 


