2893500 METHOD FOR CONTROLLI NG SUBSURFACE BLCMCUT Some hydr ocar bon

production f

i el'ds have borehal es which penetrate to various.differen

d&pths, so’'that production fromtwo of nore different Ieveyﬁgor geol

formations may sinmultane- ously occur. Sone of these wells nay. be du

géppleted “wher eupon production from two different “zones mai nt ai
parated from one another but are produced concurrently f aﬁiﬂqz

me“*bofe In this sane oil field, there nay be other borehol es
to only one of the multiple productlon | evel s. "Any time people, inc
know edgeabl.e oil field engineers, undertake abnormal intercourse w

not her nat ur
For exanpl e,
| ower forma-

e, many unexpected and sonetines devastating results can
in‘the dual conpleted well having an extrenely high pre
tion _the |ower packer has been known to ‘fail, whereup

pressure hydr%@%ﬁangoﬁrQﬁﬁ? HIVe SURBERGHE B B9 WOPHTo| e and comenc
entering the wpper—payzone—This sudden el ease of hi gh pressure
hydr ocar bons can shock the upper packer with suffLC|ent force to cause the
packer to fail. The upper packer |oses control of the well, and unde
extrenme conditions erosion of the upper perforated zone comences

cavitating t
bal | i ng-
conventi onal
or der

he formations. Accordingly, the above castrophe continue
-2- -33 until ‘it is inpossible to .shut-in the well using
met hods. Drilling nud cannot be punped down the boreho

Some hydrocarbon produetion fields have boreholes which

penetrate to varxous dszerent depths, so that production from two

or more dlfferent levels or geological formations may simultane-

ously occur, Some of these wells may be dual completed, whereupon-
production from two different zones are maintained separated from
one another but are produced concurrently from the same wellbcre.

In this same oil fieid, tﬁere may be ether boreholes which extend

- to only one of the multxple production levels.

'Any tipe people, znclud;ng knowledgeable oil field engzneers,
undertake abnormal intercourse with mother nature, many-unexpected

and sometimes devastating results can occur. For example, in the

dual completed well having an extremely high preSSure lower forma-

~tz.on, the lower packer hag heen known to.fail, whereunon hlgh

pressure hydrocarbons from the lower peyzqne rush uphole and
commence entering the upper payzone. This sudden release of high
pre;sure hydrocarbons can shock the upper packer with sufficient
foree to cadee the packev to fail. The upper packeé ldses control

of the well, and under extreme conditions erosion of the upper

perforated zone commences cavitating the formations.

- Aecordingly, the'above casthophe continues snow balling. -
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to kill the well because of the damaged area-surrouhding t he upper
formati on. Therefore, val uable hydrocarbons fromthe | ower zone are | ost
into the upper zone. Many high pressure.-wells extend through thousands of

feet of salt formation.. It is possible for the salt formation to shift ‘
laterally with suffjcient shear force“to sever the casing and pro- duction

t ubi ng, whereupon ®R® high pressure fluid is uncontrollably released into ;
the salt formation. Earthquakes and .other disturbances brought about by y

abnor mal ge@itagi Delisplpessitia washhBLe ﬂzlenwélaruiia‘gaairﬁbnﬁ@nei fects and 1

‘cause bel ow surface_b] owout of oil wells. A method and a s_by which a
subsur f ace BERPAS oRBALIRG Muf caonofe e RysRed é‘BB'%éhec%ﬁfeB‘é&B L?Q'H?” under

control is $81gi$1ineCle12l bdcdiBsd b SEHA! ddnayed laired) suFRunEHS @RE pp¥eNt i on
provi des a nethod of reconpleting a formati on having a well bore extending

thereto, whiarsakiqme Therefrsee YadushigabudrosgrborndrPrivat 19T ¥ Fnaccessi bl e -
therethroug;},e \f@épl}nggettgg 3$gm%§es the steps of: (1) formng a borehole -

which is arranged in spaced rel atronship to the wellbore; and, drilling"
t he | ower margi nal Mamy hdgh tpiressyge stedle exitend mhedvabt thﬂ’gﬂmg%f (fast

her ei nbef Orgf ‘22{% I}%gr)th.on. h?tvﬁl Lp gle fov thg sgl}.t formation to shift

laterally with sufficient shear force to sever the casing and prof'
dugtion tubing, wﬁebeupén the high_pressure-fiuid is uncqntfoilably
released into the séltjfgrmation. '

E&rthduakes géd ather disturbanées bréuéhf.abouﬁ
by abnbfmai'geolésical phenomena can have similaf .
devastatlng effects and cause below surface blowout of
. 0il wells.

A method.and'appardtus by_vhich a subsurfacé well
biowout; sﬁ;hjas descrihed above, can.be brougét under
-ﬁbntroi is £he subjecf of the present inveﬁtidn.

'&hé présent invention provides a method of
‘recompleting a formation h#ving-a wellbore extending
theréto, wherein'%he welibore is damaged and the
formation'is inaccessible therethrough, which method
comprisgé the éteps“of:_. |

(l)"forminéig borehole vﬁich is'arrénged'ih spaced
.relationship to the wellbbre;: and, d:iiling thellpﬁer"

marginal énd of the boreholg'wifhin,Shootihg rgnge (aé

'heréinbefore defined) of the wéllbore;.



'(2) orienting a plurality of shaped charges of a perforating gun to fire
.in.the sanme direction; (3) .running the gun of step.(2) downhole into the
borehol e at a |ocation adjacent to the perforated casing of the wellbore;
-orienting the gun respective to the wellbore to position the shaped charges
‘to fire radially away fromthe gun—afd~formtunnel s towards the perforated
\casing of the wellbore; (4) punping killing fluid down through the bore-
hdle, through the tunnels, and into the |ower marginal end od4the well bore,
thereby isolating the formati on fromthe upper wellbore. The invention

i ncl udes a method{(Bli ngrigntihder acphurslity wef | Poapedhachianges MR pressure
| ower -formation which is uncontrollably flow ng uphole, which nethod

conpri ses thpesfopetaohg gah tor fiing imbbhehddre i diveeyeomyy ound which is
spaced fromthe well-bore and slanting the |owey end of the pborehgole to
_place the | ower. mhBdi narnphagothe nguho? EhseP atR hedinhle IRfqithe | ength
of the wellbore at a l|ocation where the well bore genetrates t he | ower o

formation; (2PreBAREngdtapePrarirt nyddtfebuvinfot R WEH ¥t Kt 4ol e
gntil the gun is |ocated in close roxinlt _tg-the wel | bore and at an - _
el evation whi’€h*P§ fﬁ}&P8§§'pr8§Fﬁ$?§n6f %élﬁ Toﬂﬁﬁp?%ﬁfﬁﬁlﬁﬂnckgn_ :

o entin, 2 BB LY 00, CR0ERe | PhadlF Mg (AL Ity oction

S ' away from.fhe gun and form tunnels towards the pgrforated

. casing of the wellbore; | |

() .pumping.killing fluid.down thfough the bore-
hole{'through the tunnels,-and iﬁto the lower pqrgin#l

.end of the wellbore, thereby is@latiﬂg the'fd;matibn
from the upper wellboré. -

The.ihvention includes a ﬁethod bringing ﬁndér control
a wellbore having a high pressure lower formation which
'is uncontrollably flowing uphole; which method comprises
the steps of:
(1) forming a boréhole into thg'ground which is spaced
from the wellbore.#nd slahting the_iower en§ of fhe borehole to-
place the lower ﬁarginal end oflthe boréhqle adjacent to a ﬁa?ginal _
length of the wellﬁore at a location where the wellbore penetrate; |
.fhé lower formﬁtion; .. o . ' '
_ | (2) ruhning a peerréting gun downhole within the bore-
hole until the gun is located in close proximity to the wellbore and

at an elevation which is in close proximity of said lower formation;

€3) oriehting a multiplicity of charges for the gun to
fire.in like. direction so that the charges penetrate from said bore-~

hole towards said wellbore;



(4) .-detonating the gun, thereby comwunicating the borehole with the
wel | bore; (5) punping killing fluid down the borehole and into the
{vel | bore thereby isolating the |ower forma- tion and preventing fl ow
uphol e therefyom Preferrred-nethods of bringing a well having a sub-

surface blowyht under control, wheretn=a hi gh pressure | ower payzone has

erupted into an upper forrmation or zone will now be described. A second"

borehol e is formed:in spaced relationship to the bl own-out wellbore. The "

~ lower marginal end(mz { ReRaWLRaEChRkLe ua S kaRL ety
margi nal end of the danaged wel| bore s6 tRat the Fo

%hgﬁéEQ?lhge new

e
wer

bor ehol e Egebggggaglw1§ﬁ%ﬁ gﬂgoybaghgggge of the casing of the |ower high -

presssure zone. A perforating gun having a plurality of enormous shaped

charges may be run(@QWﬂgqhslwkthaalahg @@u&hoaebglehuntbkeabﬁeperforatlng
gun is positioned adjacent the old casing in proxim'ty of the | ower high.

pressure - za@eintbhen@Umrell3bokiegNtadredyCayseadihgOtnbheoiBapLerghar ges
thereof to be directed radially away fromthe new hole and towards the
casi ng prefienakhy peeveniéngovaovzaphonk therdasaged wel | bore. The

perforating gun is fired, thereby communicating the | ower marginal end:of

" the new borehole w th the | ower margi nal ~end of the damaged wellbore. A
k||||ng flui d, PpeéeerapAymetheds PE poipeingoannell having a sub-

surface blowqut under control, wherein a. hlgh pressure-
lower payzone has erupted into an upper fOrmation-or zone
-.will na# be described. A second borehole is formed in
- spaced relationship to the'ﬁlawn—out wailbore.. The lower .
margiaal'end of khe new ﬁoreholé is slanted tovards'tﬁe-
.iowef marginal end of the damaged wellbore sa thatdthe
lower end.of_the.new ba;ehole is broughf.withia_shoéting
rangé of the casing af:the lowef high presssure zone. A
perforating.gunahafing a plurality of enormous shaped
_cﬁarges may be run dowahale within the new borehole until
the_parforatiag gun.is-positianed adjacenf the old'casing
in pfoximity of the lower high pressure zone. The gun is
oriented to cause all of the shaped charges thereof to be
directed radlally awvay from the new hole and towards the
casxng.preferably_naar the lower zone of_the damaged
:wellboref,'Tha perforating gun-is_firéd, fhereby
commﬁhicating'fhé.lbwer’mangiaai~end of the neé borehole -
wita tha lowar'marginal and af’#he damaged wellbore.

A killing fluid, preferably .cement is pumped downhdla



56 .t hrough the new borehole and forced into the |over perforated margi nal
»end of . the ol d wellbore, and back up the wellbore, until flow fromthe well -
S killeds After the well has been brought under control, -another slanted
| over margi'nal end of the borehole can be fornmed through the | over payzone
and the new sl anted portion of the-bgrehole conpleted, thereby regaining:
\production in a safe manner which does not disturb the cenent 105 ‘The
i nggntion will be illustrated.by the follow ng detail ed descri pt §n of a
preferred embodi ment, with reference being nmade to the acconpanying

drawi ngs, i rchduugh -theFmgur @okrebhvle andeforcedl inbpresenlatesn of well -
bores penetrating the earth; Figure 2 is a cross-$§éctional view of

wel | bores f @enkprahed tnhe‘&}rn@dnéndV\AOﬁ‘htbsnelé't eptlbbreheapdebaek i nvention
being di'sclosed therewith; Figure 3 is a fragnentary representation.of part
of the Fi gurd® Z‘hdi selddore windhli FLe¥t fapmstienkedl inckithedres of the
present inventio Fi gure 4 is simlar to Figure 3_and shows. additi onal

steps of the preddfeT mpEniedt: Ragnieep; BEPESI;‘;t '%n%e?:r%%%t’é%tlonal vi ew
taken al o_ng_alniorl%_ 5-5_of Fi .

er slantedgiower marglnal end of the borehole can
be formed through the lower payzone and the new slanted
p&rtion df'the“borehole'completed, thereby regaining
produétion in_§ safe hanner which does not disturb the.
cement Jjob. | | | .

.fhe invention will be illuétfated by the following
detailed description of a preferfed-emquiment, with.
reference béihg made to the'accompdnyiﬁg dfawiﬁgs, in

.which:J -
Figure 1 is a Schematical.represeﬁtatidn of wéll-
bores penetratihg the earth; | |
Figurelz is a cross-seéfional view of wellbores
formed into the groﬁnd, with some stepé'of'the‘present
invention being disclosed-therewithg

Figure 3 is a fragmentary representation of part of

L

the Figure 2 disclosure which illustrates somé of the
- - features of the present invention;. |
Figure 4 is sigilar'to Figuré 3'€nd'shows additidnﬁl
;teés of the present inveptioﬁ;_.and;
Figure“S is a cross-settional_view'tgken along line

'
5-5 of Fignre 3.



In Figure 1 ox the drawi ngs, there.is shown prior art spaced apart
wel | bores 10 and 12. The wellbore 10 is a dual com pleted well while the
vel I bor e 12" ext ends dg_ hol e to -only one production formation. The wellbore
10 extends bel ow the Surface 14 of the ground, through an upper payzone 16,
and through a | ower high pres- sure payzone 18. A wel | head 20 is provided "
Wi th the usual. Christms tree which.is attached to the upper term nal end

- of .a casing 21. The Chri st mas tree ' ncludes outlets 22, 24,-and 26,
~.respectively, connected to productlon t ubi ng 28, productlon tubi ng 30, and -
upper casing annul ar area 31, respectively. Packer 32 is a dual packer and

i solates a central annulus 34 fromthe upper annulus 31. A | ower annulus 36
underlies the | onwerfiphiguEe Bgr thendrauddphy there)dpfUwHr afie 38D so t hat
hydrocar - bgpseehr firt Nfeihpdies iPBRBIIRN BHRNLE1100x4 N00KOT §d18 fsiforations,
" into.the lower annulus, into the inlet end 42 of tubing 30, and up- hole to .
~the outl et Pleted| ‘rﬁlétwmeo#het uellbgre a2 pxvends clopphadeyts Ophbemed fluid o
which flows fr rga;b 6, through the perfora- tions 46, into annul us :
34, into th8 .‘RWM‘Q‘ tu |ng.28-, and to the Christnas tree where the '
production from t h@hapEdilboneni0 exitendst h’elmghh@tsubfm pﬁ' pé 12@ “The wel | bore
12 incl udes algg §E°1 2 “Q}CQ separat @ ? %g owe S Lngp upper
‘annul us 13158 h AT 98] 24" ?5'ro Huc i on Tt om 1O B "E8” occurs
through per tafenphyone 1¥86, A mhm&dae 2m|:.etp:(bli?ﬁldé|d441ﬂ'f thd@spa D Onedsivas t ubi ng
128, up the tUblaf and to B | stmas trege where }he flow XItS at 122.
In Figure 2%°%% “hish 1i)€tﬁ5"th§ 'f‘hé . LPRET 1SFRBE IS8T Gt 6878 ][o wel | bore

10, as indi mad:-mtmw&raé AUl adesnoWEleds 228, 200N hfid) 263 regpetRdelyy, t ubi g 30 |

' becom ng separated frompacker 38, .
connected to productxon tubing 28, productxon tubing 30, and upper

caszng annular area 31, respect;vely.
' Packer 32 is a dual packer and 1solates a central annulus
34 from the upper annulus 31. A lower annulus 36 underlzes the
lower packer 38. The casing is perforated at 4o so that hydrocar-
bons from the lower formation can flow through the perforations,
inte the lower annnlus, infp fﬁe inlet end 42 of <ubing 36, and up-
hole to the outlet 24. Inlet uk!of tubing 28 likewise receives
produced fluid ﬁﬁjch flews from formation 16, through the perfoira-
tions 46, into_annulus 3%, into the inlet 4% of tubing 28, and to
the Christmas tree where the production from the upper zone exits
' through outflou pxpe 22. | _ |
The wellbore 12 ineludes a paeker 132 which separates the
casing annulus into upper annulus 131 and lower annulus 134. Pro-
- duction from fcrmat;on 16 occurs through perforatxonf lus, into the
znlet end 1&4 of the productxon tubxng 128, up the tubing, and to
.the Chrxstmas tree where the flow exxts at 122.
" In Figure 2, it will be noted that a malfunction has
. occurred to'wellbere 10, as indicated by the arrow at numeral 48, .

which was caused by tubing 30 Beceming separated from packer 33
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and.accordi ngly, a trenendous surge of hydrocarbons fromthe | ower high
pressure formation rushed uphol e and i npacted agai nst the dual packer 32.
The force ' of the inpact unseated the packer which was subsequently forced
uphol e along with thousands of feet of the tubing string and pieces of :
formation 16 and 18. An enornous flowW of hydrocarbons continue tgﬂieaVe the
Veyer formation and enter the upper formation, and therefore a c | der abl e
anmkunt of produc- tion is lost fromthe |ower high pressure reservoir until
the well- bore 10 can -be brought under control. In-accordance wth-the

present invention ;New “borehol e 52 has bee orned d t h_the
fornmation 16 ‘“MF%&‘ Ysof & "ﬁ?ﬂdé“? ss“é'F%lr?% g‘"{f °“oﬁ1 r%'b ﬁFf g]l?ggr down
towar ds the hogeprésupe-forbaiol ished APROR bid GApRtedngaiistvinteduni th a

sui tabl e wel I'head at 54 b¥ whi ch the wel | can subsquently. be control.led
when it becoRBEeRetirssHi® *eRpeusf she iopaet BReAtefui PRA< BB “6% the new

bor ehol e i s Bhﬂ‘eﬁdedtﬂrcf&@@d RpRSIeThidhg! Qidn1endudihds BEfeet Yreghezone of the
wel [ bore casing. Drilling rig 58 preferably remains on |ocation whil e

carrying out tEM@ssEianEnd Riekes of faymarion) 16 and 18y Anieransans fBFHg 60 i s |
connect ed t 0,8 dydbGtarbéhd BShedhile &0: légvk e 105rShARGF MM OEReH4 Of the

casi ng gun have been oriented In the sane direction. A Sperry Sun orienting
appar at us 66the uppexs formation, ehd therdforerd ggnsiderdbde amountsjofprddedrar ges can -

be allgnedr V; \9@%: r o c rds the
| ower mar gi ng?&@k ¥ ? eLdtg‘?ai&% 'V%hngt %Q%e r?g“ggﬂ‘ugg{{} rtﬁﬂe S aped
char ges havebmemodahobmbed;ghthsmebycomrm.ng tunnel s 68 whi ch communi cat e

annul us 36 Of t he- In accordance with the present invention, a new borehole

§2 has been formed down through the formation 16, where the bore-
hole is slanted at §3 and continues down towards the lower forma-
‘tion, The borehole is cased and provided with a su:._table wellhead
at 54 by'which the weil can subsquently be controlled when it
becomes necessary to do sd. The'lbéér'm&riinal end 56 of the new
borehole is placed 'in close pboximity to the lcuerfperforated zZone
of the wellbore casing. Drilling rig $8 preferably remains on
location while qarrying out the present invenfion. Drill pipe or
production fubing~50'is connected to a large casing gun 62. All of
the shaped charges Su'of the casing gun have been oriented in thé
same direction. A Sperry Suﬁ .ééienting apparatus 66 is included’
in the tool string so :hat the shaped charges can be alxgned
radxally away from the new borehole 52 and dzrected towards the
lower marginal end of the damaged wellbore 10. ' |
. ' ' In Figure 3, the Shéped charges have been détonatéd,
| ' thereby forming tunnels 68 uhiéh comnunicate anhulus 36 of ;he.
damaged wellbore thh the annulus 69 of the new borehole. A releas-
-able couplxng 70, made in accorddhce with Patent Nos. 3 966,235 and

4,066,282, is Lnterposed betueen the tubxng 60 and_the jet gun.



damaged wel | bore with the annulus 69 of the new borehole. A releas- able »
goupling 70, made in accordance with Patent Nos. 3,966,236 and 4, 066, 282, '
~is interposed between the tubing 60 and the jet :gun. =~ 8 As seen in Figure.
4, cement 72 has been forced down the tubing string 60, and squeezed
- through the tunnels. 68 into the agnul us 36 of the perforated casing of,
damaged wel | bore 10. The cenent punped into the well bore 10 until "the \;
production is killed and?;&) flow occurs fromformation 18, uphole towards .
forma- tion 16. Nuneral 74 indicates a cement truck, such-as a Halliburton **
rig. The nurreral %sPﬂdlleaf@!‘e %emharmel!ﬂﬁu#envﬂ?re# deun (fben deviated
away from | T ant hole can
subsequent I y gﬁl 8rat’ eglq& %qgggﬁg {%‘% %c%ﬁ?@aggelssef%f%r%?lhé{ n Patent No. .
3,706, 344 smntl\at 36 fod ﬂwbyrﬂ‘oratmdcm:xemﬂ damedrvqlﬂ-m ihe - Ghd danaged

wel | bore, ther takin ta |I|t|.es In Figures 3 =
and S, it vﬁe??’&oé ® FOT'Bt ﬁg?%?‘ﬁe‘ggb%‘ﬁ’ybﬁgﬁg‘%ﬁ% ’f’%‘é 8Bat%at us has been
used to i NKizldd ankay Bldwi bcdupe fromeforaneionl14,hapmaw taaeds Forehol € 52, '
hence it is.not _necessary to include the apparatus 66 in Figure 3. The

| over end de TH‘@ gun housing is provided with a notch 82 made conpl enent ary

respective to Key Merasastitaicidee awam&anthﬁ:wmmqnuhataedambabfdnng 60
~until the notch _and key are brought into registry with one another;,

wher eupon &RE- ofhe Huwmeraldf fodicafes o prev cﬁlF‘eﬁdeW’r‘aH?“a?’! P2 RESR -7 om t he new -
hol e and t‘d\é@{ﬂ%dtmirl £ tﬂ@-%@écﬂﬁl wéﬂgo:@( ahd‘?zgmg%d&@ | BRE Chew

slant hole can subsequently be perforated at 78 using techniques’

.

set forth in Patent Ho. 3 706 344 so that the newly formed borehole
can replace the old damaged wellbore, thereby takxng advantage of
 the ex:.st:.ng facilities, | | : |
In Figures 3 and 5, it wzll be noted that the Sperry Rand
orxentxng apparatus has been nsed to install a key 80 in the léwer
l end of the new cased borehole 52, hence it is not necessary to inelude
) the apparatus 66 1n_Fxgure.3. The lower end of the gun hous;ng is
provided with a notch 82lmade complementary respect1ve to key 80,.
so that the gun can be manxpulated by strxng 60 until the notch and -
key are brought znto regzstry wzth one another, whereupon all of the:
ehaped_charges are dxrected radxally away from the_new hole and
towards the lower marginal-end of the damaged_uellbore; : '

_ The bey 80 can be installed.furtherluphole if desired so
that the gun perforates an area of casing 10 wh;ch is- located above
the old perforated zone.. The new perforatxons, 1n this xnstance,
must penetrate the old casing of wellbore 10, unless the Halllburton
truck can develop suffzcxent pressure dszerentxal to tunnel across -
the Lntervenxng strata to the old perforatxons.

- -In Fzgure 3, a bar 60 xs circulated downhole to detonate

gun fxrxng head 8S in accordance thh Patent Ho.-3 706 3uu.'



6 _ _ : .
The key 80 can be installed further uphole if desired so that the gun
-perforates an-area of casing 10 which is | ocated above the ol d perforated
Zzone. Theé new perforations, in this instance, nust penetrate the old
casing of wellbore 10, unless the Halljburton truck can devel op sufficient

~-pressure differential to tunnel acros<d fhe intervening strata to the old

\perforations.- In Figure 3, a bar 60 is circul ated downhole to detqﬁ;te gun
fi\d ng head 85 in .accordance with Patent No. 3, 7065 844. 40 The shaped
charges. are 300 grans placed on 9 inch spacings al ong 100 feet of gun

housi ng. " The usual ch gﬁg‘{] r| or sa(age%gs#aig qag%eased%%ﬁen L nggl dent

that. an extrenely |ar energ W Pfe gun is
act uat ed. OPERYshig(Ddol ﬂeapef agunmpsﬁfgt.erml usuaflf @rarge fofr prdiok| antgquse

wel | bore 10 by conventional neans.has failed, the. drjllin 8 is nbvéd
onto | ocati onY%n’?B B3 Mott 18 AR TNED PHE® "&r‘&ﬁrﬁ‘ a%ﬁ ‘%8\% bor ehol e

preferably i sefdrggdadlive senacad whemdneGuherd abtuwkede wel | bore 10 to .
| essen the danger of fire and explosions. A whip- stock is enployed to

slant the lower portion 53 of the borehole so that the | owernost narginal
end 56 arrives as close as p055|ble to the lower narginal end of the old
casing 21. A large casing gun .62 is mated with a Sperry Sun orienting
apparatus 66 and the entire packageoPFWIGBV\mhol e on either the drill string

or any suitable t ubi Ngn apéi-ét:.gtfl hPEere¥iy QFRInts! AlrUR1IARg Ghandeifnied charges
64 are oriented -radially away ¥rom borehol e 52 and
10 by conventional means has faxled, the drilling r;g 58 is moved

onto location and a 'borehole 52-formed into the ground. The new '
borehole preferably is spudded in several hundred feef from'thg;
wellbore 10 to lessen the danger of fire and explosions. A whip-
étobk;is employed to slant the lower pbrtion 53 of the borehole so
that fhg lowermost mérginéi.end 56 arrives as close as possible to
the-loueé marginal.end of the old gasina'21.

A large casing guﬁ.sz is mated with a Sperry Sun orienting.
apparatus 66 and the entire facﬁ;ge run.downhole on eifher thg drill
strihg or anylsuitable tubinz. - All of the extremely largé.306 gram
shaped charges 64 are oriented -radially away from borehole 52 and
tawards.wellbore 10. The gun is detbnateq thereby forming passagé-
ways 68 whicﬁ cdmmunicate the new borehole with the old weilbore;

Alternatxvely, it is advantageous to have prevxously pro-
v1ded the gun housing and lower borehole wzth the illustrated co-

< .. "~ acting slot 80 and key 82, so that when the slot and_key are brought
v | iﬁto registry, the gun charges are properly oriented towards the old
hole. | -

‘ It is advantageous to communicate the two boreholes at the
old perforgtad zone go that kiliing_fluid, such as'heavy drilling
mud or cement,hiﬁ pumped exteri&rly of the old.perfofations. Ih many
instances, it is advantagéous to locate the perforating guns dpholg_
of the perforated zone of the old casing so that the new perforations

make entry above the payzone, and therefore cement can be puriped inta



‘entry ‘above t he.q;i yZ0
.ol d casing at*

towards wel | bore 10.  The gun is detonated thereby form ng passage- ways 68
whi ch communi cate the new borehole with the old wellbore Alternatively, it
i's advant ageous to have previously pro- vided the gun housing and. | ower
borehole with the illustrated co- acting slot.-80 and key 82, so that when
the slot and key -are brought .into registry, the g In charges are properly
oriented towards the oldgMple. It is advantageous to communicate-the two
borehol es at the old perﬁbrated'i&ﬂe—so.that killing fluid, such as heavy

drilling nud or, cenent, is punped exteriorly of the old perforations. In %
~many instances, i.t is advantageous to |ocate the perforating guns uphaol e .of

the perforated zone of the old casing so that the new perforations make

ne. and _.therefore cement can, Qe pu d ipto 10 t he
LSasinh A hIPETIPn YRBols 08 The STARIPAT ZEFEATStIN - sone

th

-—

i nstances where. the' rRoscmROiitasced! Meed GRVEIrahof£ ek f1a08a tsagera! [ bore, the

In this inst&RtefreR the Y53ikqrep thepies Fhanssays et Bhithe sAeine PHY ough t he

tunnel s 68 apgii kb Opeabeddie @ledcpBhfWaAL] 08 @14 iddk@nddlei€ 386phsydieboOr €.
tt is preferable,” however,-to place the |ower narginal end of the. new

bor ehal e cl o¥e Urewite: LIfiriept qepent shreughi iy bynrehe SRepnd gheough enabl e

Clude ai 1 of PhediivEorestaft SR Thes AR dlde UeLANGE | 2r°td BEEREERS ot her
advant age dehpweydri rtonplace theclower mangénglt end of hthe nése bgoehodaclose '
positioned duOnQl &, he ebPiALLL LI Se GHE Wer 150 PYS enable penetra-
tion to occur. The term *shooting distance” is intended to iﬁé
- clude all of the abévé relationéhips.éf the gun'and“dld'wellbore.
' Another'advantage derived from the present'concépt is that
the'gnn_can be positioned dbwﬁhole at a loéation where entry is made
' abové.the_payzdne, and the.eement is'pdmped.siﬁultaneously ﬁith
actua#ion 6f the perfo;ating.éqn; This téchniqﬁe'fbrces dehent to _
flow_through-thg tunnels cbnchrrentlj'with their formation, thereby
enhancing comsunication between the two adjacent boreholes, and in-
-creaﬁing the voiume'of cémgﬁi'cohvejed into the damaged borehole -
per unit of timé, Accoidingly, the'cement.fiews ihtO'tHé old ﬁell-'.
bore And ragidiy'accgmulates at a rate'whigh ehhances the action 6f

killing the well and thefeﬁy permanently seals off the high pressure

formation from the upper strata.

let charge may tunnel to the casing but fail to penetrate the casing wall..

‘!').



tunnel s concurrently with their formation, t her eby %" ﬂication.”
bet ween the two adj acent boreholes, and-in- creasin e 1 cenent
.conveyed into the damaged borehol e pedlunit of tine, Accordlngly, t he

. o ’ - :

above the payzone, and the cenment is punped sinulfEﬁEBUs#y;ﬂLthggLE%tion

-of the perforating gun. This technique forces ce w t hrough the
T

\Q;nent flows into the old well- bore and rapidly accunmulates at a rate
whaich enhances the action of killing the well and thereby permanent |y seal s
of f the high. pressure formation from the upper strata. CLAI M§:2 1. A

-met hod. of r@hﬂhﬁketlng a formation having a wellbore exteénding thereto
wherein the well bore is damaged and the formation is inaccessible

t her et hrough, whi ci netheddot vrpripdeting st Spsmatiof Batimgiag a borehol e
which is arranged in spaced rel ationship to the wellbore; and, dr|II|ng
the | ower n¥edlparecpatending bbeohbpe mhehehnsh%gtv¢@ph@m@elqas _
‘herei nbefore defined) of the wellbore;, (2) orienting a plurality of shaped
charges of 42pesfdr apinfhgufiorsatise if inecaasRibile cherpitRyaekunni ng t he
gun of step downhol e into.,the borehole at_a | ocation adjacent to the

perforated & g%FHngFhPﬁecﬂﬂPFbﬁ?ﬁ th%r?@ﬁ??nﬁfthe gun respective to the
e L TR SR RATER LA o kb R P o
relationship to the wellbore, ~and, drllllng the lower
mgrglnal-end of the borehole within shooting range.(as
hereinbefore defined).of_the'wellbore; |
| (2). orienting a plurality of shaped'charges of a
perforafing-gﬁh to fire in the same direction;
(3)  running the gun of step (2) doﬁnholg into the
_ boreholé ét:a location adjacent to the perforated casing
of the wellbore; orienting the'gun.respective'to thé
wellbore to position ﬁheishaped charges to fire radially
away from the gun and forh tunneis,tcwa:dg thelpefforated
casing of the wellbore; |
(4) pumping killing fluid down through the bore-
hole, through the tunnels, and into the lower marginal
E -+ end of the welibore, thereby isolaﬁing.the formation

. . from the upper wellbore.

2. A method as qléimed in Claim 1 wherein_the

killing fluid is cement.



(4)" punping killing fluid down through the bore—hote,—through—the-

t-unnels, and into the |ower marginal end of the solatlng
the formation from the upper well bore. 2. A neth I " gi ! a1n11

Loand
.

wherein the killing fluid is cenen_tl2 1 11111 12- - .?
* CLNSS3 A nmethod as <clained in Caim1l or Cla|n12 wherein the gun s

“run into the. borehole on tubing string, the killing fluid is punped down o
the tubing string agdm§ g@dggg_hga %eggﬂcﬁggggqabq tyliiRgestring by a |
rel easabl e codpl ing neans. -4. ' as claimed i'n any one of Clainms 1 -~
to 3 wherei QiR URRQ Fudl G of %fﬁeqntu% @pleed redoliae oal & Rawkagati ons of

~the wellbore, so that the killing flui'dis forced to flow fromthe _
borehol e, t hitauglx ! ke winaling e idtie Hiaped ldowne tale dubdkg wWhi ch

“accumul ates sufficient killing fluid to shut-in the wellbore fromthe

formati on. mtriAgetendd saddclgaindd irelaageanarol Sadidnsubihg 3 wherein the
‘tunnel's are fornmed to extend fromthe bore- hole to new formed perforations -
in the wel | boteing by |@oolens i< v dupldn addns ol d perforatlons 6. A
method as claimed in Claim5 mhereln the k||||ng fluid |s punped domn the
cased bor ehol e

L, A_method as claimed in aey one of Claime 1 tp_
3 ﬁherein the tunnels are formed to extend to the old
ﬁerforetiOns of fhe wellbere, so that the killing fluid
is forced to flow from the berehole, through the tunnels,
end.into.the wellbore at a rate which accumulates
sufficient killiﬁg'fiuid to sh@t-in'the wellbore from

the formation.

5. A method as claimed in any one of Claims 1 to 3
wherein the tunnels ere'formed-to extend from the bore-
hole to new formed perforations in the wellbore at a

location which is above the old perforations.

- 6. A method as’ clalmed in Clalm S5 wherein the

kllllng fluld is pumped down the cased borehole . CN

“w?

simultaneously with the flrlng of the. gun, w;th the
killing fluid being maintained at a pressure which forces
a/ flow path to be formed from the borehole into the

‘perforated zone of the wellbore.



i nul taneously with the firing of the. gun, with the killing fluid being .
I ntai ned at. a pressure which forces a WJ(MMHM""I"IH"M“ med fromthe
5borehol e into the perforated zone of the 1 1111 11111
1111 11 111 - 13 - 7. A nethod as clained i'h dnypr8cetii ny cl ai fgwherein
the |l ower end of the borehole is slahfed to cause the boreholé to be pl aced
n shootlng di stance of the wellbore, and the kllllng fluid is left at the.
&

bgt t om of 't he borfeholfe meddodelasheleingd ip ABYhBHSACIER4i AblLlEN any
pr Beedi ng cl ai mwherein _the borehole is Br ovided with_a second sl anted
mar gi nal - | oeYeREidR M%H%&?eteln&t 23 FH‘@ 8%EPoL8r it FOAREELatPocati on

spaced fromthe first recit of. the hoe wel | b

that product§®tE S r thr?é'egt?ﬁéhé’l"e Eaﬁgﬁgegaﬂllé °8uf‘n5pdf‘ﬁ?8{5§ﬁ ?ge second'
sl anted mar |naI r_end after th atjo a
conpl eted. er%'gt\eﬁoc?’bﬁn%g}t%ge %‘r’igéﬁ'gg %F {1 ¢ QP?EO%’E ﬁ%%i?\%pgg i gh .

" pressure |lo { | gontrol | abI y flow ng uphol e, which
met hod conp\rl&ﬁggsh%[ %ﬂse%e%&\go?ﬁ ké)ﬁpgrrm ng a borehol e into. the ground which
is spaced fromthe well bore and slanting the | ower end of the borehole to
pl ace the | ower marginal end of the borehole adjacent to a marginal '

: : ' 8. A method as claimed in any preceding claim

wherein the borehole is provided with a sécqnﬁ slanted
marginal lower endﬁwhidh‘penetrates the lower formétion'
at a locatlon spaced from the first reclted lower end of
the borehole and wellbore, so that productlon from the
borehole can be carried out up through the second slanted 
_hargiﬁal lower end after.the recompleting operatién has.

béen completed.

9.. A method bfinging under control a wellbore |
having a high préssure lower formation which is un-
controllably flowing uphole, which method comprises the

steps.pf:
| (1) forming a borehole into the ground which is spaced

from the wellbore and slantxng the lower end of- the borehole to

place the lower marginal end of the borehole ad;acent to a marglnal
¥ length of the wellbore at a location where the wellbqre,?enetrates

. the lower forﬁation;_ _ |
(2) running a perfdr&tipg gun downhole within the bore-
-hole until the gun is located in close'proiimigy to the wellbore and

at an elevation which is in close préximity of said lower formation;



| ength of the wellbore at a'location where the welTbore penetrates the

- lower formation; (2) running a: perforating gun do bore- ' a
“hole until t un is located in close prOX|mty }[N£ ﬂ m“al Mm ﬂ”d at an - %

. elevation whi. s in ¢close proximt 4 said [ower *fornat | on; s
11111 14 (3) or¥enting a 'rrultiplici"t¥ Gt iBarges for the gun-to fire in |
like direction so that the charges penetrate. from said bore- hole towards __-'v

sai d wel | bore; (4} (3gletedarting 4 MA1tip1tcidynes RRYraNTa ithéliguAgea he bor ehol g
with the wellbore; . (5 punpi ng kil l'ing fluid down the borehole and into

the wel | bdize inhtikend ‘|‘°§6F-%R |sﬁgﬂ1"ﬁeﬂ}°oﬁk¢rgﬁﬁrﬂ?&“‘tai‘6nf"aﬂosadfde'?fﬁ'ﬁt' ing flow
uphol e thqlgg%rtgmrdjsOS?ldA"gﬁblggg as claimed in.Caim8 conprising re- '

co'rrpl etin 'ower formati-on by a method as clained in any precedi ng :
claim 11. A nethod of .closing a damaged wellbore sub- stantially as

her ei nbef ore descriled widtvusaigene tghna,nd:h&'i-eth u@h&@h@@awnfghe
acconpanyi ng drawi ng.
the borehole with the wellbore,
(5) opumping kllllng fluid down the borehole
and into the wellbore, thereby isolating the lower forma-

tion and preventiﬁg flow uphole #herefrom.

10. A method as claimed in Clalm 8 comprlslng re-
completlng the lower formation by a method as claimed in

any precedlng clalm._

11. A method of closing a damaged wellbore sub-
stantially as herelnbefore described with reference to

and as 1llustrated in the accompanying draw1ng

- a7k



