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STI MULATI ON TOOL HAVI NG A SEALED | GNI TI ON SYSTEM
TECHNI CAL FI ELD The present invention relates to a

wortdsadeand t ool for stinulating a subterraneaRCT/US2006/014991

formati on penetrated by a well bore, and nore

par ti §§{MuLATION PO ggAvmbow S'%AEE%M@TI?@'??Q?EM

and ignition system a to a net e tool
to stimul ate the subterranean formati on and enhance

the effectiveness of i ch provide fluid
comruni cati on betmen%éegﬁﬁwand the formation.
BACKGRENYe §&nt Tine hitdENTIbEN The hidiesd iahd Rl @or\/‘@hﬂnula’ung a

bore penetrating a subterranean formation is enhanced
sipieoaneay formatighdrnetiated by wiellrkora: Andinyoreapayticularly, to a

{EoE BFloyG o UEUE Ho@etd Bnijgh shSieft Bl ginod for

uising hibewtddl teosiimuldite tesisabicttdriesth ifermeaiivmoahy enhance the
g_g@msnt ed to . the well bore face and subsequently

GiyeaPes ChPefiREatins dMRICh Siovideetivid COpMAISIEN (behween the
Wl SﬁFé’Hﬁ&‘tﬁ@ CIRAREH. expl osive charges therein. The

resulting per orations extend through the caS| ng and
cenment a short distance into the fornmation.

The per for at ed BECKEQLAR I TH( ﬁ%‘é‘gé{%ﬁdﬁﬂ o
pr oduthddnfdgrityd &f tah e 9Boreh Eeﬁéirhtlﬁi?rae s&@te?ﬂéﬁeéHrfoﬁﬁﬁtlon is

In certain instances it is desirable to conduct

rhannest ibygjabpeg ainddidualhiengthmioft wilativiely tlar@ev\élam@@r emetal

ERERHE e e WIKEAIP BRERY ESRid, b intid Ues ROk  hicn s

postione® it Y eelllborex Cesisasing diongus bomrﬁdsmytmefrﬁed to the
pressure which induces hydraulic fracturing In

WP'&lhﬂ"@Ja@P andesyiseauratly pesforaigdatyibe; prodaeton lnterval of the
ABHSTEED) iofath Uh85ed T ERELIE AR 1T e resling

pérborptiohs exterahihrotigie the xaising amd wememitet slnorbﬁlstand:emto the
to.the f f t t K. t

togiverian- s dBc SREN: o6 FGPRRNGOHTS THEGMACTLE Mhdiare. the

[E’ét‘f’dr‘a@&f cﬁ@m@nétﬁhg%ﬁo@l@@g% tcoh@ﬁlt%P‘i)‘r'GdL'ith 'fM‘iéisStrferQh the

formation I nt bore and may significantly
Wﬁ&b@&%@m&‘burﬁm@duct ivity. Gas generating propel | ant s

an- o1 (EPRAREY sfiie oh Hestmnlt i Hoctel BRFbiHgPgRSrations

whikp agaihtaigingr et wek Hord pﬁegstkn’eerrf anesverbaareéd @ondition with
accordance wth conventional propel |l ant stimnul ation

teSPRAT dRdSe RrpAEpRIRraAsUies | 1diR wvarhalangad, well bore pressure
YBR&NP EBeds the formation fracturing pressure which induces hydraulic

fracturing in the vicinity of the perforations. Such deliberate inducement of
fractures in the formation at the perforations is generally termed stimulation.
While the perforations often extend only a matter of inches into the formation,
a fracture network may extend several feet into the formation. The fracture
network provides an enlarged conduit for producing fluids from the formation
into th'e well bore and may significantly increase well productivity.

- Gas generating propellants have been utilized in lieu of hydraulic
fracturing as an alternate stimulation technique for creating and propagating
fractures in a subterranean formation. In accordance with conventional
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gas which pressurizes the production interval of the
wel | bore either in association with the perforating

webtew/10602af t er the perforating step. The resul PCDASYRS/014991

creates and propagates fractures in the formation at

E)Pt?‘{)éi’léﬁ%ﬁhh%ﬂloh%%rﬁﬁthegfaﬁﬁpé}ﬁiﬂt l§g)rﬁtedp}ocal§{ to generate a

ent1 onal propel St atron t consi
gespehicanpreastyizeasthef povductiool infervet ladt ther oyedl barg either in
er.ial an i gni.ti st em ch.jnc es,.a
B8hciafon, 30h 3’ BRI IR B B e e Bt ey e
?@sdlthﬁi i tepsatessanll propHigtss arddiireds #enby formation at the
ically includes a det onat or and the ignition

arcuw@ancwter\@ltowﬂe;meﬂﬁoae det onator cord. The ignition
pr Opa%a&ﬂ{ve?\%n%ﬁ%ﬂoﬁ%ﬂ%tysﬂrﬁﬁllaﬂgﬁ t@&pl{@é‘l@ 03‘3? 8&1 gﬂ%rppellant body

al um num or car | 'eeve  ar oun

casidfromhiac Bolidiabtkétaprspaliaat ematetialobnt han dghitioat ystem which
cord within the tool It has heen found that the

QYRS Gn SkirteferssarBbly andias ignfien (FoPAgAIar eennected to the
§ié?fe?'§sséﬁfbl3?x?ﬂ€'§ iy SRIESRE ihelidesta'g négal‘%sehnd the

starter assenb I gni t1on gﬁﬂopa ator, can
igratigru pmpmn lsytyplfcatlyma degonaion m:o@stTém igRitEm prfopagator can

geY rovided for, the detonator cqrd he sl eeve
EEHEN BBl o bR B bR o7 e dbparch Sleeve °Srbind e
'd@tcﬂﬂitd)ﬂ ¥old) iR GhtiliRhys pRMenidift b0 HeNAYST €87 within the
against fluid intrusion therein fromthe surroundi ng

ironment. A common techni que for reduci ng contact

o ap. (At BeRATDIAR BB IREN o POl bt g Bnicon

lsgsmtn dor pxapadeat into ithe @ohhetiibrr beivedemthd apgrieri assembly and
case, the above-described propellant sti rrul ation tool

1GNIRN PIRRag8EY a CRY dguwséutheofp gdenalily af the igpliongiysigm Even
*ﬁoé%fee%‘?@;tﬁ%vfd%% fto9 e R tSMESIL RO eI BB RND | ended and

strength t hstan excessl ve fofces encount€ere
teeokg syifiendf stwedturab ointegrityolo effesivaly sdal preedgmition system

RORIMSL SR sl BlessiB b e o B g EniRgnet wh cammon
chritfd abresed Qfon‘tﬁit'be’ﬁﬁ/fe@ﬁ MeeTghitidte sYSIERe 'aMdUWRll bore

exceeds about 27 due to excessive forcés therein.
'ﬁH@SslSr’(SDctl\UﬁlalthErﬁCUmQCﬂW dietwren dbevetades @sspawly and ignition

i ' | can be increased by
i’%@@%@&hiﬁ“'ﬁ%@%@ﬁﬁ%&%ody into a reusabl e netal
carri @i ,aryhicase st aiiovetduscrbeg eplopetiamodiimdilationgtool is not
pl acenment in the well bqore and subsequent ignition of

URverrallyesyitact forapse inali Hypey, ol wellshares Heqawse the tool lacks
sufficient mechanical strength to withstand excessive forces encountered in

many types of well bores. For example, the present propellant stimulation tool
is generally unsuitable for use in small diameter well bores, well bores which
are deviated, and/or well bores where the temperature exceeds about 275E F
due to excessive forces therein.

The structural integrity of the above-described propellant stimulation
tool can be increased by inserting the propellant body into a reusable metal
carrier, which supports the propellant body during placement in the well bore
and subsequent ignition of the propellant. Alternatively, the size of the
propellant body can be expanded and fitted around a reusable metal carrier
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propel | ant body can be expanded and fitted around a
reusabl e netal carrierwhich supports the propellant

wobaos/116028. Pat ent 6, 082, 450, which is incor popraras2006/014991
herein by reference, discloses such a propellant

wHidHHEudipoRs  teo! propeNsitn badyeusatyd.e Paeéml 65882480, which is
internal to a gro pel | ant body supports the propel 1 ant

ineedgoratgi:herelpsy| rgfﬂreaw ndiselopes stielia propeliant signelation tool

G5 TR o 1 bt L G o

pposignt doidyst n'hgl pﬂdp@ﬂanbstlnmmmnatdqr cp‘r Uv&‘b dE’atent 6,082,450
repeat abl e and reliable pro eI]Lant burn in a

di
a@w&“@ﬂ?%ﬂvé@lsdgtllfye\nnwg%gﬁr A V"T“é!mgo@am?ée'ﬁr%ﬁprlgmatlons
pr 3 “RifeoriehHrapH MR AP I GBRBRAY (18468 % repegiable and

nt ‘st ation t tent 6 08
reliadde poopdilant pumem atdiscretet er contralfed h@t’temdﬂpqmlgmildn of the
bore|| fgui ds. The tool permts the flow or seepage of
r HFbre fluids into the interior of the tool where

the fdgpits |Fsaéw‘eﬁﬂé ug Bérfbﬂﬁatﬁéé)féabl@se'ﬁikoééllaﬁt @tifreilation
prlor art t00|S evvralplnglsreleduonto

toolrofd.Be P@Eﬁntéi;@B%éﬁaeéﬂes et fulliseabihesipgarian afdbe tol to well

oy SRR, 10 o eI b Br Tl DERE 0, g e
integior bhhewebl whereettid liids cafpamtddiehé agrdtion spgteng Like other

fails to satisfactorjly protect the ignition ay E
prrnoé arttRelsnal tlrpe yrappingi iadeliadhdpab e mlgmj?-e tRgtact between the

lign {erﬁ%rr% e We‘?lpﬁblt?yfl%a%pa%ﬁ&uﬂ%tﬁggtﬂ?ﬁgaﬁé Wi ping

oeI i's conprom se imnis
dwsead)tabIWaysyacmnwateIM isblaté tthe oignitiva pysteml frant theiwell bore

A0S naWBEBLEY e SeRaing TR 16 druskEidy ol 8" fhiton
s?éfa?ﬁ i the WelllbGrel Milds 0fle alsilifyesded d@tbﬁatolmom % Msoperly

he ignition systemsuffici ently dry across a broa
prapagatefdaienatidsopictheoprpipellanisis qqm@romlsetﬂ,swbwhdbr@wshes the

esent |
BhobBBUR CERT KR, b8, BERAIES) S5t B P Rtingl
dimirashéd thesovehalppedophamed bitihe, progenar&muhwwﬁnn ’guml t Asrsuch,
syste wherein the tqol najintain tion system
3 prenalint .samuﬂatmndtqoé d dteasieds whi ?\Amamtagwsetfﬁ lgrygon pystem
0 rOV|de
S &Y, e e pPad Pind¥ S8 pbf Edtidiitha P
uti | iPusy iniscamiobigdtcof timet preseht inyentied tbyprawidegai stinusation
system erein the copbustjon material is in the form
1361 bor b S BIcr B AL PETODOR e, & REPLsHOR RAIFTE RN Bs a
hg058U n t {aintai
bRRFant ey 0af URRRIG sStehiluioRfn PLEPASA faintains the
ignitiee reysiens émteissential fhridvselatio dlona vl alluids: tlbis another

c\)/g] L ns SPELdrR I niBnG 8 e oa{‘smh%iloﬂltoblsfo?%rﬁftﬂéllréinean

formation utilizing a combustion material ignited by an ignition system,
wherein the combustion material is in the form of a solid combustion body
maintained on a mounting frame, which also supporis an ignition propagator,
within the tool. It is still another object of the present invention to provide such
a stimulation tool, wherein ignition of a combustion material is carefully
controlled by appropriately specifying certain physical parameters of the tool
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control l ed by appropriately specifying certain

physi cal paraneters of the toolto achieve a
weubwiiasmdal |y reliabl e and repeat abl e burn of PCiaIS2006/014991

conmbustion material. These objects and others are

B EERNe SR SRR S <bRR AU Y e, combustion

matedait i nvention is an apparatus for stinulating a

Fi'rst Thate, obieds cal Stisgs, S8 BRRBTRISISY Bbapoarie gs Wit the

inYBhtibi® AcBERRRPREREfledNe first tube has a first tube
Interior and a first tube wall with a length. A

preferred first tube further has open first and second
ends. The first t RE aperture

al ong the |l ength %‘S‘W@:‘? $§sﬂ'f%6lg9ﬁh|8 A preferred
apertThe presént PREAtGP bur gppeaatid forngirhlilatifg a subterranean
comuni cati on between the first tube interior and

fimediondi The %pmrabmmprésa%a fiegt Wléeatéh§e$Qﬂ{§WbﬁuB@0mbUSt'0n
Wb 3 8 AT plor % 1008 BB 1O Py an o

firgh euloky @ralinwith U kwgsmt wabtejenied dirpiokeofurities has expeat first and

secantiondte The TsskmBrorlitas ehledst RECERRELRE akiio the 1efath o
%t ﬁfé\;tm Q?tﬁégﬂ?maﬁ ﬁre?@rﬁ?li‘ bHOR: '|§‘hﬁrcbr%n gaeﬁ%oaémwnﬁg fluid

engt open end a seco
opmwﬂcratidmbemhmetfubtetuhet isterior angd e&llrl@dlnﬂrrwm\h@)nment

rior. to,suhs tial,l revent ui
o r e filoe W3l o Ay PRapHBRtrsF T8, fabfibfier from a
ﬁféﬁ@m andPen ar&cﬁmggfanoﬁ SUcH 8ot eHe FTRSIOMBet ddXS h6t substantially
fabricated froma material and in a conflg_@atlon such

dreempnee o& disirtegiale dyiing danitionor Putins @b &wregorgpustion body.
di si mrﬂ&?é&%g“&%@ﬂ%%sﬁﬁ&{éboognthrhetHeg'ﬂ dt! teg? interior and has a

pr opaga I's pre era
sechnis tudd imtevidreaisacone taod wllfmmaeggubua fcrsmpat eng and a

of ropellants | osi ves and, shaped cha
SeebIG Ars Pidn SHBIPoOlLDR BTSN (s SPBICLBRY e frst tube

Fﬁéh&‘ %‘%gl Bt |'a tﬂ?@védtrﬁ&lﬂté&ﬁlﬁdﬁﬁﬂoﬁr b8 e fitst tube

e seco terior e 1 gnition propagator
priefier abdl ythe rmelcoddstube detevioat ok prefietredwedesind tibe is fabricated
osi tion i.n the_.secand tube,interior .
RO BirBAtAL Bt it o OB TR el e sBbond b gptantially
eeBbmpbsik bh dfdn’vtbérd‘t% Uﬁbrﬁ‘ ggnnrbraoﬁmer |9HW|6hrm‘opagator
environnent external to the first tub

pr ef elMhedcambastien Hodyr ishprefew@ily ias @gmabtrsnb@t materlal selected

SR e SR o By 50 GRS BEE Shpg s whcn

i3 cetfiquradent @isoli@ v, iThes eometistion thodyhis gasitidneeinwithin the
%frstttnge fll!l’[re?IE)r external to the second tube interior. The ignition propagator
preferably includes a detonator cord, which is positioned within the second
tube interior. The ignition propagator is substantially free from fluid contact
with fluid residing in a surrounding environment external to the first tube wall.
A preferred apparatus further comprises a first connector member, a
second connector member, a first sealing assembly, and a second sealing
assembly. The first connector member is connected to the first end of the first

tube and has a first connector interior. The second connector member is
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tube and has a first connector interior. The second

connector nenber isconnected to the second end of the
woRosI1162be and has a second connector interi oPCTWSR006/014991

that the first tube is serially positioned between the

Ebrirdctéd do IRE WoRANERE bPth&e&ieiude dhe Hasrétse%eﬁb'daﬁmector

assenbly engages the second tube to substanti al
W@anqh that denfitati twhei isrsariadivepesitioned |he§weermkibe flrst and

‘ﬂdngé% Z%“?"&%i él‘i\%tnﬂ%f %g@%&%@%y Trﬁ]geagse% g second
mﬂm&emutﬁtem:aﬂyepmnﬁ I fllid esrmumiczaionobebeédkaRet figt tube
first tube interior and the second_connector interior.

N’f?ﬂ%’f apdetng dﬁﬁ‘t iCORNSEWHatieri. exTBPd8eGqIMIERENG | ae&embly

LRk e t
bSO 581, SEc e 0, B B2 AR IIAS pyrication
be’t\neaenohhel ﬁrsbttﬂjeelntenmam:htlhesmmmdi camestoointerior. A preferred

B oBagaith eXends 90 BB WRabbs iRk intd thisy and second
BOMREHOhtdrbre BhasimiiBfy Ieféiern@scfﬂﬂﬁ @5é SbcHRARBe inte erior info the

connects the second connector menber to the secon
tirst and sererd conbectanintedorseri al |y positioned between

the fiLst n d nnect or _nenber ., .The

t oeoning ptetPEedn Spbifads il s ehfinrRRog: spifd connector
rrfenekberohawﬁg al triran@oanecief antetidrap Adeathifd (cbjmec{iﬁsrr@mber
first connector nember, a second connector menber,

epmnerts i secend rampertastaembes e ithe seesg &d %ﬁlﬂ%ﬁlfs’[ tube

[ C e
F18 4 ST TERR RBRRTF Y (e Y g SAGHD Shmncotor
pemmieart d?hemﬂmd ubeds poaitibge astHe ihireccdreiectaninictior.
first tu e and the first connector pnenbe The t hij

rd
L na Al r g feTerTod SRBErAS oM Hist GonpRglor member,
éeeemncﬁrtsbrﬁfectcne nﬁémsértabﬁnﬂﬁdcdmect&' rﬁBBP ra fourth

menber is serially positioned between the first
eonnadier meohear. com @t @andnsedend. cormctorrmemtmeemi connected

ctor mpers have first
e AR anAGlirbR AERRER: Sho R 8Bband WfnyblimefBe R serialy
bsitiohdcE badiGerPties Grstatbe PRy elfirst wbhhettod mbées The third
irst sealing assenbly engaging the second tube to

ang dewrih icannocter enembers are) Ceaneglad datthersasendernd ohihe first
fdtfgsén(ﬁ e tI‘élFH %Bhﬂécl%?‘i’néﬁgeﬁ id §ér1§l8’188ﬁ1§ﬁ%% ::Btgs\xlé% e first

a second sea asse enga

tubes abd ttha tfoalth ycqymeceont memnem cOhefirsi; adacond péiieand fourth
theflrst tube interior and%ﬂefourth connect or . )
PARRGGIY MeMbRrs RRYR dirgtg SPEoRh hid palRfhdeurtia QoBRgstor fgigriors,
gg%ea,\y@{, tube interior into the first, second, third
fourth connector interiors and similarl y
The alternate preferred apparatus further comprises a first sealing

assembly engaging the second tube 1o 'substantially prevent fluid
communication between the first tube interior and the first connector interior
and a second sealing assembly engaging the second tube to substantially
prevent fluid communication between the first tube interior and the fourth
connector interior. A preferred ignition propagator extends from the first tube
interior into the first, second, third and fourth connector interiors and similarly
extends from the second tube interior into the first and fourth connector
interiors.
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extends fromthe second tube interior into the first
and fourth connector interiors.ln another

wohereaaéresi zati on of the invention, the apparaPas/Us2006/014991

conprises a first tube, a second tube, a first

combugt al%’chépglﬁlarﬁeféréﬁtlbﬂ IF §th® Fh\}érnﬂeﬁgﬁ‘feoéppa-jgt‘?s&%(frﬁbrises a

tube has a first tube interior and a first _
finsbtube, & secnns bl arfsrgt aambuistion ady,arshao ugm'tiorli acapagator.

s 125 304 R0 90oPRGR S Pl B v

g Bhintidrefate, s otidhgadateelongth, il BBiRasdt 686 aaértwebﬁlong the
interior and a second _tube wall. The second tube

IrRgthaef ﬁhﬁrfﬁﬁt tpheavallnThe 88E0Na debaniscdasitianegt withimttbe flrst tube

RS Rl s AU EREPB RS A a0 i) SR 98 Socone

tpbefvealt hds aaanmm* faobeam outsri face iahdse &regh.f Tae duier face of the

first { Ete“\%{gto sigstantlal'léé‘iprevent fluid
chinehdage of the firat tukecwalhdeling amannular

ﬁﬂ@ﬁl@d Altﬁéfdn'@deéédéfnd b iRicHdr §8 sbgl‘é'dti‘rtﬁrﬂ FQR%b%rlatenor

i ncl udes det onator cord positione he se
bm@a‘tmt@ily@re\sﬂmimwﬂcmmmqnuﬁatm betomenl the dirsidubadterior and

A e o e VS B Bl s fotor

dordypositioie! it Yhét decbal ﬂ@lb@pi?lltérﬂﬂt sd@mﬂrauﬁforraécfrom fluid
froma solid propellant which has a | ongitudi hal

PUACINYItA Tl ragidiver inwal Surrorsling: epeironment kxteraal to the first
l‘uﬂa% [ace an outer face and a length. The first
combusti on body is positioned in the first tube

i nterTloe firstd contbustiogi body nsl pegiersbhg ffirsth@répaliht member
gslgl on b:ﬁoﬁ recei ves the second tube C‘Ll)referabl
GrmadoTTomT & SoUd ngropslaate MiTieh (iAo @ TpRDifudingl opening and a
t; Y.
FRERTLAN, R Sl D SYBRLANY Bt R BPHATS
Theflsst eambiustion dmttyusﬂ ipmsitmmedy ms tee biirshnubalihieribesand the

b8R8, pERENS o8t I RSN fotBeiasrlySe bl seoond ube,
pr@t@r@b@ﬁsndéb@rr@&éwrr@dth@péafomtt&béuWﬁrsﬁ@éﬁbum Body does

voi d between'the outer face of the nenber
Bqtr subsishtiivt esiendobigyend thieeannular \fcﬂumeof 'Ehee Iemgtlgt of the

DY of B AEACTA SRR FL gAY s trn o

Ibngm bluthensécarpetnbegvand TheTaghition ibpagdioe isTpEBiEbned within
tﬁ% of the second conbusti on body has an inner face,

S56PBA WRR BIQHRY- a | ength. The length of the nenber
\Qﬁlblstgftléfa e%fégfcsi u%efﬁﬁﬂgr FBH@?‘%E&%’\@&%MV en the ppter face
affthetreember wall of the first combustion body and the inner face of the first
tube wall. The preferred apparatus still further comprises a second
combustion body having a longitudinal opening and a member wall. The
member wall of the second combustion body has an inner face, an outer face
and a length. The length of the member wall of a preferred second
combustion body is substantially equal to the length of the member wall of the
first combustion body. The second combustion body is positioned in the first
tube interior and the longitudinal opening of the second combustion body
receives the second tube, preferably slidably receiving the second tube, such
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first conmbustion body. The second conbustion body is
positioned in the first tube interior and the

woOangitieds nal openi ng of the second combusti onPODANE2006/014991

recei ves the second tube, preferably slidably

fRE fhe/ ‘s@@oﬁc@@oﬁ%ﬁ@ﬂ% boBgi l%'éﬁht] ntﬂlf@ 885 libe substantially

conbusti on IS nnunte on the secon tub
adﬂaseahﬂheaﬁrls’ycmdbasimbmdw first conbustion body. The

prefe ed a tusf er, conprises a void betwe

Phe oiherPEtEdAtpREtys fithen EPmogEss . VBLE bRGIEEH e outer
Féb@%fsthb‘?ﬁeﬁ%)’ wlbftthe sebsd cbﬁﬁﬁlsﬂbntﬂwyfdrfosmetlhhér face of
wal | . The preferred apparatus still furthér conprises

the firstctubenalis | She Leterred, angatatus il iushesl cospisesga third

e Asit sy feving LlofERaBeenEy 4f o Midther ugr,, The

hesngibédy. waheftiheritlird womisistion bodly has grofrirar daes] am dulf@r face
first tube interior and the | ongitudinal opening

£Rd a length. c bhedkird sambyatjon bedy \v%QOF'H@n%éfbHIP t'f@béube interior

BH0 e Wi e BbHira NG 1T calishion BRUPHEChiRE: %spcond

udmbsscln dhab dhiky .thiteh ctonabyustibar bedye is madurdedodn tthe second tube
sbsianiSly aderthadenst senbnd doituitan a2 e

ComTUWn@mcérOéha/ifa&tl@n&a%rf Bf fie irk@ntidhgs @emlémbocmmgatmg a
positioning a stinulation apparatus wthin the wel

Bublerianepndermatign penetiateduty arvelheare mofllu'rﬁtqommumaetlon with

B SR R BB R BBl B BfnuBegF Abbbratus

Wigirf ithet walib@drasina p‘rmmﬁtyt twethentsebtarranearf ifoshationoe The
wall with a |l ength, and at | east one aperture al ong
sHaujation: APBAratUR COMPSISes b dirstalude, ﬂqéeg@afbﬁm,u%éqr%busﬂon

PEBL 0 1A gl 14 1360 B S TSR, s

© wbehwalllveittgahengthe audrﬂldeastamdoaﬂgrtum akmgtthenemlgth of the first

t hi th f t t d
Hitis Wik o7ne, Seopn Tobei i inastaneganibBrtne fish 2o HERCr The
‘é’e&&hd‘ tﬁﬁ@hé@‘éoéébdnﬂ%bé ”r‘it@ﬁbpénd'ﬁ"@eé@{d"'%ef\lvéﬂ A@th a length.

onprises Igniting the conbustion body by the ignition
ﬁmmbuﬁ“o&hldomu rSnmﬂJtlQrml wiihinttbe frshivbst intatiasexyernal to the

%85&3 5‘9% ﬁﬂﬁbur n;l;ﬁg é%nlm ‘@ﬁ&é&%ﬁ s ﬁﬁﬁ%géoo Wltﬂ%d%e second

egENNeGEt | on between the formation and the well bore
The controlled burn rate is determ ned by fixing

val ue Toe sethed THBher samprsesrigniing: e §pmhmsat>n ot?pdy by the
TRRET HioRIRAEE A0 ATARGYY BB RIALR Blof 8L 3l tiroled
tensirbie. of Théreburginigt combustion body forms a combustion gas which
extends fluid communication between the formation and the well bore. The
controlled burn rate is determined by fixing a value of one or more parameters
of the stimulation apparatus selected from a group consisting of relative
geometry of the second tube and the combustion body, density of the ignition
propagator, explosive load of the ignition propagator, material composition of
the second tube and thickness of the second tube wall, and diameter of the
éecond tube interior.
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propagat or, explosive |load of the ignition propagator,

mat eri al conposition of the second tube and thickness
wohodsheseecond tube wal |, and di anmeter of the BeT@sen06/014991

tube interior.Another characterization of the

| nventd afo) 5h$ra'3fér[}%ﬂof1%f. #efihbbitbr ReadRstiRd Rﬂadcfaﬁning the
performance of a stinulation apparatus. The netho
aperatiorsd pesormance ofa Stimslatioal apparatusie Toe mettod comprises

G a4t oAb GbONE o1 oo PREANSITS ot S Siiblion orHatus.
?‘3{2 aﬁlﬁﬂor‘?,"ﬁ@éﬁé%@”cbﬂlbhéé@naplﬁ%iagaﬁ@,r -a Tsscdnidr S{Dtr)]e, a

s afir tube interior, a first tube wall wt
eorhieusiion, becthdand dreignitiom prepageten: e TAEJHE! tule hasg first tube

. he f,i b 1l . Th ' i
ot RS el Wap B e oS B o 1438t e PRI g Hicha the
IBRGPIGF thi HiestitObe izl BiNel secarRE b ibusitivmed wittih the first tube

length._The conbustion body is positioned within the
interior. tTngeseqansk ube kag arsegpnd Jubs dntelebARda,pacond tube wall

\zvﬁlﬁ & 1bRbth. Tfﬁ%icgqus%n 950%&319 YMtidredPRithih! (RBGHsMUbB! iRterior

e %s&cBnd tube i nterror. the ‘one or nmore paraneters

@tterrwlteCthfedseﬁddmn wb%imari@oné‘gmt :qgmgmm‘ ngrcmasgatmg isd positioned
eonetry of the second tube and the combustion body,

VR BIheLaStanct e Ept0Ton THP ik, &f JROT BAATGIES? 2 selected

g b u?r EHRISR of SERItRE! géoﬁ'\@ﬁf? of thdheekond tiuBd and the
propagatofr, materital conposition of the second tube =
eordbustiark hedy, thicknkes ©f dbedgnitioe prepagater, Jansdy ajfthe rgnition

d. t ube .interior, .Si ; . .
B BB o ¢ oo DBV i Rpphon o
iHRngbhord 1tibe drid Shicktidss Whlthe Sésoritetdissl vall,t diemeter of the

conprises positioning a plurality of process condition
secandoiuhe intariok| $ize dfethepgperivisis, iy rprr of ithe aparies, and

CTh o g . fipot
PN {is MobRlRd Qi The ICHRAE SEHHe RSt hiiehvpd 2 T L0}

run cORPr histisod ofuirtheng coimprisesrbpssitiomingody plaralityt leé process
ORYLIOR RTINS T Al Dares SIS o SO ARy ithin
Hd Gl Dbt bAG ﬁegfo?ll?lmg ;fﬁée{?bbpmrﬂ@ﬁﬁeli%ﬁlﬂéﬁ&ﬁ ¥ipparatus. The

pressure data, are usi ng the process

firsb didst onunnmompises Tgretiig ribe wembsistipnt hedynwithr theyrignition

Braieke SelSplRihd | B, uBa SORRLsIGH oL pRFeld dofhing a
dafrdustior’ %g@?Firéﬁébt Fu datshietdtinigStostiieséarnbustiory gadiepreferably

sane as t irst test run, is perforned and second. i
pesssuredatmatarer ebtainesyusiogithe RIEABSE coBAtigagNeaitors. The first

obt ai i.n it '
the one

SRLBe SHer 50F PoREFER:S BT EURR, S seeit vl o
valmreQiaraimet@sdn sesponse fwathenfirise test oun rdada.f YA sgearitetest run,
second val ue of the one , .
which is substantially the same as the first test run, is performed and second
test run data relating to the combustion gas is obtained using the process
condition monitors. A preferred method further comprises fixing the second
value of the one or more parameters or modifying the second value of the one
or more parameters to a third value of the one or more parameters in
response to the second test run data.

The present invention will be further understood from the drawings and

the following detailed description.
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or nore paraneters to a third value of the one or nore

paraneters in response to the second test run data.
wohespnerent i nvention will be further understeou/uSemnmoi4991

the drawi ngs and the follow ng detail ed

descri ption. BRIEF DESCRI PTI ON OF THE DRAW NGS Fi gure 1

is a conceptualized view of a stinmulation tool of the

present i nveBRIER DESCRIRHAON @F THE BRAWINGSr e

o giFiauen IS & eacananetay S Bl oftimliafith fodl o5 present
i@%ﬂioﬁ Mﬂidi%d&hﬁﬂgh_taywbﬂ‘tbb@ pehétiatiey & @0bicinedin flormation;

ure 1. Figure _IS_ a transverse Cross SeCt_I onal
vi ew Figurten? is @i lenpiswdioal eroselsectipnal yaweoa stimgigtionymodule

i S.a rtiall t it udi nal cross secti onal
f\ﬂvgl\,gﬁ 't)éllp g@\gﬂﬁﬁwgﬁﬁ%%@&giwgngt arter assenbly
havi rEiguitd Biid ¥ tiahsvBesestiossl stictionak view offthEisgimiudation module

Fié__(cj;ure 51is a partially cutaway | ongi tudi nal cross
A ddguedl view of an alternate starter assembly having

utiligy it i i Of : .
nverliigald 4 g PatBty Tukiflal Iholaiql trB5S 38EHonal vigys of an
adaptoo$umhoasing ranstbetee absetintvbnhavihg aitiityl imthatstionlation tool of
nodul e having utility in the stinulation tool of

fAOY(# & 1. DESCRI PTI ON OF THE PREFERRED EMBODI MENTS
Ref erlfig[]?ar BNstd ahh)éug%uﬁaﬂa?qcﬂgit@ml droB9rseclinal view of an

ext end om an earthen surface” 12 throu%_h the earth
diternateostarteu laseemblyebaving rutility omthis stimglationriges e thg present
dllustration, the well bore 10 is a substantially

IPYCTHYLI wel | bore. However, the present invention has

partigigups @tid id ohgitvdihéal bwoss védtiohatieviewt off anmalternate
vertical, including horizontal well bores and_otrer
embpdisenisoha ativglation grodide;having ulifity B thesfimulation tool of
Mghk%qal. The face of the well bore 10 has a casing 18

p ioned along its length which is secured to the

face by cenment 20. In accordance with the enbodi nent

head 24 PESGRRTIAR QPTrHE A PERHAT EABROrIVETS

oo BT e PR, e R e T pg e
surfaes i16s totightthe eatthelheatp 24 supteirgnean formation 16.  For
purposes of illustration, the well bore 10 is a substantially vertical well bore.
However, the presént invention has particular utility in well bores which
deviate from vertical, including horizontal well bores and other well bores
having a high deviation angle from vertical. The face of the weli bore 10 has a
casing 18 positioned along its length which is secured to the face by cement
20.

In accordance with the embodiment of Figure 1, a wireline 22 is
provided and a cable head 24 is secured to an end of the wireline 22. A
logging tool 26, an adaptor sub 28, and a stimulation tool of the present
invention are connected end to end in series with the cable head 24 by any
suitable means, such as screw threads. An exemplary logging tool 26 is a
collar log. For purposes of illustration, the stimulation tool of the present

invention shown in Figure 1 has two stimulation modules 30a, 30b connected

9
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sui tabl e means, such as screw threads. An exenplary

| ogging tool 26 is a collar |og. For purposes of
wol2basgitie@Bi on, the stimulation tool of the pre®emtus2006/014991

i nvention shown in Figure 1 has two stinulation

Yh EShAP IR se‘uo’%FI CRRRAF dfRd! llfl%tr%ﬁgn' i3 A&t Qe%ﬁ ofoNgirued as

wever, this i ustratiron I's not bé con

lirhitingi thga tseepecop ehefinvdretionv eThe ostimiltioat iodl ¢t ihen present
tool . .of the present |nvent|’ on enconpa

GYBRIGh ENEPTPagaGS SubFaNERINGANY SUMUkHAM tpolhavingset lgast one
§t¥rhﬁ?é|t|6ﬁ' ggﬁ?ejl{i(% 35k %ﬁagﬁf/'%%yamggﬁﬂb%y additional

nber of ional sti t1on nodul es
s;mdulaﬁon mgdides SAbyBYG, 3hd, etc.gnet suwel; wdticteark canresotied end
ation

' i i th t first I d 30a.

6, e i 751 LB SRoRE B0 0o 4, prosemt
69BBHINER, thd bﬂmdtatubanbomnh%? coMﬁrrs@sléflei@mgrﬁtc% 32 which
the final stinulation nodule 3 of the series

isawnRpECias tosttieringl stimelation @Qduiea%o% of the Wﬁ@a@@a Béﬂmby any

0l 156 0 AR, e, AL e fpueton
oiol. nuAHérrmmvmydlIhe 2oiimis bhehseestiraalationi @l imay be the final

connect ed in fluid-tight panner. with anot her down
&fi6) mstuli (208 86 RS rearEaIodhich: fansonaRgia in_Pnfiuic-tight

ﬁ‘l@\)ﬁnéﬁﬁﬂh éri?ﬁ}é\‘ (ﬁcﬁ:{gg ASle4Bo! @ﬁgﬂga g K8 'o%vﬁ%a(ﬂotzéhown)

l'ogging to ptor su stimulation tool
seri aln gny oasedhedvitdlieedt2) having theecaltle ineiad 24 doggihg tool 26,

Efet Bt 2eLand Bl b e Fprisiefti nbFealwdred into

BleCeR Dode ABCHKSH tBE Gtiilkatith {dWts %tlﬂ@ﬁ\é‘)depmibf ﬂfe subterranean
enpl oyed to isolate the portions of the well bore 10

%@@Boaﬁ@ bAnyguitallegneans, fucbras adrackes andribiagdnptshown),

I
oy 15 oyl \RSERIG Brob e 68 L ARG A betow
et stivanlation abolefraratonechnoipes iftdesiredn dnsagupeddndewith alternate
stlpgalatlon tool] within the well bore 10 by neans of a

menis, nelosNowhbitnls, Wit Age siurviey & &Ry slgliedartisan to

240y Ty 218 SbReRTAL SpiRRG) CBTRA o ot boro 1
oy tmdarnshef & slickulired, icoil tuloing, fubirey string coiemwothEr sbitable means.

TR el e ] e, A8 Sinfuatiorh ol Rieiouered gnthe well
boreevd sftiPBeestinteiaesh Rl %‘)ﬁt 4 &é&h%ﬂﬁé%ﬂtérr&ﬁ%ﬂ ffmation

Referring to Figures 2 and 3, details of a stinulation
o inusebsiantially theisame mamnen assshiowun iat Figure boWelf beredsolation

S ERERbiat BEPhoc iy Bl Bud SV BedRS MagifigaTer o= 1o

desi gRaferfing GoaRidurPli &sl gepiild ¥f ostialasibh nmbatiieoRaving
nmpdul es desi gnat ed 30a and 30b in Fi gure 1, insofar as

¢Hl8Y & e, simHisNoRdech T4he Gussen IBveniaTbas Seawin andydescrived
h&eBkEF 2HeP stimulation module of Figures 2 and 3 is designated 30 and

applies generally to the stimulation modules designated 30a and 30b in Figure
1, insofar as the stimulation modules 30a and 30b are essentially identical to
one another and to the stimulation module 30 of Figures 2 and 3. The relative
terms “upper” and “lower” are used in the following description to distinguish
various elements of the stimulation module 30 from one another, but are not
to be construed as limiting the scope of the invention. The terms “upper” and

10
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one another and to the stinulation nodule 30 of

Figures 2 and 3. The relative terns "upper" and
wOlowenso2ar e used in the foll owi ng descri pti onPC®/US2006/014991

di stinguish various elenents of the stinulation nodule

“RiverT ABLEIse ANG trBRitive pdsiore ofiad giverb elenoest oﬂewb &ﬁmulaﬂon
limting the scope of the invention, The terns "

ragltle Ekas baingceings atmyer@n bRIpweanBhet eloment of tafe\m?ﬂule 30

t t g either
v@teg{}@% m8@ulkgfv(\) %r!é er e Q%E;?éﬂﬁalﬁﬁ%lﬁﬁg%ﬁ?g 30 when
t he M@ustmGAtios rhodwlead comprisée avcartiecad, mluppbocennector
10. The stinul ati on nodul e 30 ngF” ses _a_ca

BAMBEHSP. Golirst JeWer GeRpestosanebel 38 3 SHern Jowr. P%?nector
rHEIWB%F 46%mnd® r{g%%%}% 'rﬂléﬁfbe‘?QQ”elﬂ@éar?‘@ﬁ’@ﬂan@s@!&ﬁoﬁ'ﬁnember

I solati on nme he carrier 34 and isol ati on
4fewbeh greferably baef@rtabuw reanfiguration ghawasierizag asi @nhollow

aracteri.zed as_a holl ow cvil i
SIS 38 SPard 0 baft sitlse, e 1iSetlon S8Rk 42, hes a
s‘ijmtdrﬁranynéh%n@e dliisigetdametsthbhane naside dlameedrest i carner
he carrier 34. The isolation nenber 42 and carri é
%ﬂfeTf@w@Dtaﬁl@ﬂrmlemeil 4358d GRIAr Sheareh NGEHAINY i'sne with

%‘f @%)g}%? ARITRAL |'ta(§laﬂ8ﬁ||§/'nbﬂib%? dw bAMiHo AL v tRE rier 34,

y concentrica Iné a carrier annu

mferamy%nwbhtrfmaﬁygttemmlrfer@matrlw danmudar faiereect4 whmh extends
carrler 34 andthe outer fa elsol i on

nom ke innek Tacreok e ,(@m@rdféﬁsagd 5 P“Wi @RCs8 %t'%%lat'on
MBRbR 42, eAsaglﬁ‘éH alheV&%MEP 3ﬁ4|sfé‘§ﬁeﬁlhﬁh|%Hréé\R‘?g§téégthe carrier

envi ronnent 46 exXternal to the carrier 34
annuian abiuome eH dfaen 3iber ssirderding endgrammenibhdbeexerag) to the

B G etsybBrRt AR 30 BB P e 10 o
i s Fibiiee 9atHd §urr§6nd|ﬁ%@”rﬁfr©hﬁl@|nlf 4Badhe Aetichdreoro, avhich

Igh-integrity nmetal, such as a high-grade steel,
typically pgn‘ramasé@méltlon flbids.i s resistant to subst anti al

dest

ot m ot ot g R BRferibly BB Ao B by hilfal, such

ddea Gﬂa}!;th%déSélst@élﬁ wisith ispesusabte,eheh |ssrepmstantied subidtantial

AesthitonETRImERE GUTIG npBIR: R AHER B aggT 160l The
Bé’reéﬁt‘j gq\}véér ehs e t$(§l5f‘3the éeﬂﬁe#?@eéreeﬁgtlﬂ%p@ﬁ arte each is

rrler provided w th upper female screw threads
5rolnddai with sumableanealed; pf conmdationi with the upeer eannapteragember

he.. | r end 53 of the upper nne

35 S D IS G S, iR SRRRERP T3l ne
Vbbér diyes off aRLarRs RS o wassd with ubparferrap st theéads 51
couple with upper nmale screw threads 55 on the upper

whithsmapieratively cegplelwitemale serewt hireads 52 on the lower end 53 of
the upper connector member 36. The lower end 50 of the carrier 34 is
provided with lower female screw threads 54 which cooperatively couple with
upper male screw threads 55 on the upper end 56 of the first lower connector
member 38. Set screws 57 are additionally provided to further secure the
connection between the carrier 34 and the upper and first lower connector
members 36, 38, respectively. O-rings 58 are positioned at the intersection of
the carrier 34 and the upper and first lower connector members 36, 38,

respectively, fo provide a fluid-tight seal therebetween.
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menber 38. Set screws 57 are additionally provided to

further secure the connection between the carrier 34
wanaetihe2spper and first | ower connector nmenbePeT@82006/014991

38, respectively. Orings 58 are positioned at the

i nt eré\ﬁbou@m tbé admeerc 84r isepreddradoygl substamaw swatngrftu haling a

qn or menbers 36, 38, respectively,
oSS RaiAN FRiRn FRUHT Mandversttioss: Saaan Aloha disnentie length,
e chgler 34 i Pél@crﬁétﬂ}ély bé%ﬁcﬁﬁ?%?#é’reﬁ%%t%ﬁmnse Sxpanded

havi ng a substanti al uni form transverse cro
@'é@pﬂﬁwcéﬁd)@g ones oermoreb locatipnis, along itsrlength 84 may have an

d t
AR Bl ROk SR BTGB, SIS S Square, g vl
Sush léagiaie eonfiguratiens oftheatdreieh 8uenhy RS SE ‘Fr'i onse to
%ectl onal configuration such as a square or oval ch

e iafacieristiey plhacitanows!l Spre pediianplicatian aaywlbée ewdent to

£ R e, S A L5 e PRl e

sikier | efdupr o abmut PO feey araswretd®d lthedrdnsverdd@ross sectional
on the order of up to about 20

rrlter ﬁﬁ]ele éP %all
FRetST offie. CaiF BAds tYRiRaE P dNe aider sk bitaralout 4 inches or
rﬂb?éfeﬁ(enﬁélaﬁy“@n@%fdr%r ofthe! Sarki%P E}%aérleya %g&ﬁ of %'bgﬁf 21 feet,

of up to about i nches or nore.
1 oufride ﬂam@ier@i ahout 2. 87éngtdh|eef aabnsutienamb@’cof @hsout 2.35

b oSSR R e dHoha a vt |t i ckness of
0. 2625hé roalhesy. 3T M@SCEHd 08 mars BBEroRe 60 fHPhEd therelln In the

apertures 60 forned therein. In the case of nul
%%@r plinadtinle, an&r@rgﬁm thesamaturey Gk may berel’mﬂrfmlfdrmly or

catr 4, 7T, ertur
Y SRR 008,35 B BBl
QrHys acpontioa rof 3de tHngttay)f thd eadieal3ang rauf sixestd élbhg subStantially
|

ntlrelenati1 fo he carrier 34. Alternate enbodi nents
F PEPIGPEY of @ed%%fé'ﬁf@éw ﬁ@pg@tpeqmbgqinmqms Whiapertures are

d@ébﬁbéﬂ'ﬂéréé(ﬁérnaﬂ be Scrﬁ'cki)v QM? pre‘%ﬁpfr’l’@/gny&w %&Itﬁough

single aperture Is
ondy @nslegletapsattwra ds dem;mmtinﬂqachmmbtbdlmem,l |e ISiDI@déI’SfCQﬁ that

8ot BLAGE. RREk et oSabs s e

eit heTheiﬁerrﬁ)p‘Qbeﬂﬂl%"’t BEeUiized hekdh UGBRERIIPPEEAMES "either an
An open aperture 60 is preferred and shown’in Fi gures

QPSH@@”W@r@péHP%@@u@F&elﬂUei’ s Afeppae dpestuse H0ais referred
ARESKAn 5 ¥l 218lEs. P o HiBubie o W kAl fbEN s ar
(ﬁmrmgj smammorbl pod orcthBUikes:WIGDﬂeh@hﬂ@%n’fméteﬁﬂﬂ”frbﬁgh the
Lt Tiness,of T crubt a4 8na areblpsoiid doampeioBhe atween the
caér ikt Faluff 440 BhARE SuRbuhbingSEmAon¥bnt 46. The aperture
60 has a generally circular peripheral configuration for purposes of illustration.
However, the aperture 60 can have substantially any other suitable peripheral
configuration.  For example, the aperture 60 can have the peripheral
configuration of a star, cross, or the like, as is apparent to a skilled artisan.

A rupturable aperture (not shown) is defined herein as a relatively small
section of the carrier 34 which, in association with the remainder of the carrier
34, initially continuously encloses the carrier annular volume 44 and provides

12



10

15

20

25

30

However, the aperture 60 can have substantially any
ot her suitable peripheral configuration. For exanple,

woOhercapens ure 60 can have the peripheral confi garas2mno14991

of a star, cross, or the |like, as is apparent to a

e |daederardningdar. vlUM®LAH abitie fnér Isotegtiohn dtors hpn sutrdunding
defined herein as a relatively smal| section of the

EAYIFQrEReRAGH HONveveR the JWtUERHI ARANURS 19 B arest WameY igBition of
hheorBlEtGH utftfdly &r‘lt?écl i:e?é’écﬁérr o b%d ”8h°88émh& extending

carrier ann est e cafrti er
aompleielyvibirough 4hevwalh tlﬁlbklmeiss sxblthel carrier % ahd enabling fluid

surroundi.n nvi rongent 46 ver t he rupturabl e )
SRR BRNELIG, baftir AR vS ¢ AL faarrounding
badyorfiaeer 4ded hereafter to prow de an openi ng

extending conpletely through the wall thickness of the

carrl br rlmtueeh!eeamwagamd dhe mndeca:tﬁme patrigeed? can be

UG58 AR B Lo o NS o aoove

remlteanh gfadenestedll I i The 3thiciaiedse df NI @pturable aperture is
icated froma common conti nuous material such

@eﬁrtaawyr wduced reiajive 4p dae remaindernfdheriasiieneds. d’rs a result,
1 [

PR RRESISH e SuESe gt A L foB i 6 open upon

igadidn of a bembestior dodin Hav&s&r,oWetth&:knepﬁs of e emainder of the

B8 s Nt 19 wabSEmo e o ORods of e Gombustion boay
WRABLINGISENIAG. t%rﬁéﬁ\fe'lyﬁﬁhé%ﬂuybtﬁre?dléfdp‘é'rﬁ% id ﬁ’ntEﬂllz hathiiifed as

the ignition force of the conbustion body wt
iR Saliple ﬁhnoelghdhe\ﬂerryer SmeHourewar,aaopblgafpened friont the same or

é?lﬁ#_@ \A«Lb]e%tgﬁél té?hgﬁe %ﬁﬂ%& #pgnl N t o ou a in ?I'?er {)pgrrnng fo

selbtevetytseaties igpeniniin Theeplta isl l@acﬁiﬂ‘ bl§whe<5mV@fOirﬁe opening
secured in the opening to selectively seal the

|
Bpeiigtionf tbeu@Omeu 08 bogy wvfajl@nthmferaﬁndﬁé abgbaigagrier 34
HRASCHAS 0 RS 116 LR RN Wb oo,

f orceThé |$dflat|«nmntemlbe|o42 bm:fgram;]t: hﬂytelmb@ﬂlmmm isOtetion member
oI at e u encl oses an .
rEgich 62 Ao enfireclenalh 8 te isaptor HEERTBC iy onre

Féfngtﬁ‘ Bf tlﬁ—?ls@ld‘[% r‘iﬁ%mb%’r 4@2|s ﬂe@ of @rtﬁfgé rBs sﬁggt meo'ﬁolation

the isolation nenber 42 is free O?Ba ertures
meénb%ro%pre)«enﬁeﬁwdrcmnpn@aeﬁn sbeﬁWaenl t® watriar caniutar volume

45 e g MReFEh e BoPBnienont®: IRy AR ohSRuhBmeiper 42.

However, thé isolation aicntiserEnhgs udgehasd WRSH ertizdsd, (Béﬂ’vhlch are
ends 64, 66 which are open. The isolation member IS

PP@t-erably constructed froma uniform
The isolation member 42 is preferably constructed from a uniform

material having a uniform wall thickness along it entire length. The material
and wall thickness of the isolation member 42 are preferably selected such
that the isolation member 42 has sufficient structural integrity to withstand the
ambient pressure of the surrounding environment 46 without rupturing or
otherwise allowing fluid communication between the carrier annular volume
44 and the interior 62. However, the material and wall thickness of the
isolation member 42 are selected such that the isolation member 42 is readily
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material having a uniformwall thickness along it
entire length. The material and wall thickness of the

woOolcatieamn nenber 42 are preferably sel ected seci/ushab/014991

the isolation nenber 42 has sufficient structural

riPtBEEd bY dtRetisd Brekéeh penagPh BH @éﬁ%@l&wéffent Bf an ignition

surroundi ng envi ronmsnttd}% W t h rupturing
propagation propegaieg, such @Sc@lﬁnﬂxpima mﬂSﬂmnmierthln‘ethe interior

Bty s TS RmiR: 1 aiatef of e RBLAS Gnéfingr 42 can be a
'fraﬂpwle Pretak nplastid 2o tempekrst e pretdtrédadolalién member 42 is

i solation menmber 42 is readilyruptured or otherw se

6@@1@@?@%{5@@ BityRepal ubingdiayer tshfévelamaéfccaﬁrqld,lnet i on
Sggf’f‘?@%’e vv| qi’lo?ﬁ?rtn%lrn GHads gnu@@%ﬁ?ft\é ered or, gtherwise

erio examnpl e
ehpammtde i abnsificteteai sné at invorenteohidonstalongnitdength. However

e B B ERbeh A2 <l ‘msrieesitia Seianyaky gt having a
%ubétﬁﬁtlélﬁpmlfbﬁntt%@(e?séﬂ‘%roé‘sog n 'al 1tsTé}ﬂ|re length. The

i sol ation menb be uni ered
@Bﬁévaiﬁgdirea®§ed’e@1airdlam&mrrmfcﬁledlsalatlone’nemha)r4@ is preferably

IeabeR ot et Fxe el puBASI R oy O sl mihnes g2 are

ansam§|ﬂérduamletef oo D.37RRRNEE S8 GiES dRaRbic? rcbf @b@ﬂﬂo 277
its entlre | engt h. The transverse cross sectional

HICRest @lﬁ grwalhihicknasgtaf @horbR94O nches Fhedengibiof thesisolation
i s nérf%é‘%}yzgf(ﬁgg A ?6 ﬂ{bslet%gtﬁ gftheb%ad{ler 34 so

are an outs

&he&ﬂhel mlmmn amnnhien de aktemas ebnﬂﬁu@Myltfrd?n ZaYﬁproxmately the
t hi ckness of a

quei %ﬂ%t“ﬁ ca‘fth? W@m%r&"am %rppreéw%falmt%% lewsr end mfyhatcamer
I3gras’q-h theéifuﬁe fs®ldt n‘@% lln%ﬂ%é? B i dés Fe‘f@r'ébﬁﬂsgt%g%ntlally

hat t | ol ation ne 2 exten cont nuousl’y
mﬁtem’tm@n éhq lehgthupp dhhe eadriet834fsa lieatc e uppeeend064 of the

PR BRhTiet 49 e s BBt soiaratidss The Bpngy G 48 of
Wé)%bﬁrfdr' & landeredieClowidhashd Ba dietmat féoﬁtlohhﬁ]eﬁ?dér' 432 eédends

34 so that the upper end 64 of the isolation nenb

é&éb&tﬁaﬁalgu@@,wawar y pastipedewey epd SO efiibe wapisr 9éhd 48
%ol arERTHER, oA e AR Tp 0886 L iy, solaion

paerhbéhd2l ovihre dgdticr® mbpadj&topasrpreferalély Anccbmponem(s) of an
propagator is gosnloned in the interjor 62 of the

UYL iSyRiemns&RMPIes Bl ewhighi ?f%@%ﬂ'@ﬁ@a‘f‘ofu“ dereafter. The
] Bt TSI s B 3,215 sy ptoncs

thSMnballwnbﬁagatlm Iﬁngﬂheuﬁblhp iinteriode82.an A& xplefsire |gnmon
cont i nuousl exﬁg]e ds subs%antl al ly

PRindoy: Cormbnisds BaGhRgT Gta SBbhfine e Ik kb, a 40 grain

detonator cord segment which includes an explosive. The detonator cord
segment 68 is threaded into the open upper or lower end 64 or 66 of the
isolation member 42 and extends from the upper end 64 to the lower end 66
substantially the entire length of the interior 62. The detonator cord segment
68 preferably has a cross sectional diameter about equal to or slightly less
than the inside diameter of the isolation member 42 to enable close-fitting
engagement of the detonator cord segment 68 with the inner face of the
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propagator conpri ses a detonator cord segnment 68, for
exanpl e, a 40 grain detonator cord segnent which

wonalsnder3an expl osi ve. The detonator cord segremust®de/014991

is threaded into the open upper or |ower end 64 or 66

Woldtim inserhbér arp, MEARIRSUGH tiae Hersih o scirl o gmentBBE nay be
end 64 to the lower end 66 substantially the entire

pEygicalbafixad tp theinngr faoe of e iselajiva: HeMbsar ¢ ky apisuitable

G 55 b, At BBl MBI onBhi) uppocurod
Mmtenm glod ahtemrn@ﬂbewmaugn wotabhewn] dse-ighitibhnpropagator may

e ement of the detopator cord segnent 68 with the
AHRGTOY slleCHMPHNg: 3cRelatsRing fBeieriab Or eougton Reample, the

HTtg nnﬁP P&GARr S %ite@%tl%bf/ %ﬁll@y@éﬁﬁzﬁ%wéélf I Xf@r Lhan a

face o atron nenber 4
§etqrmrecmtm;gmﬂeeadmmln|mtmn body} despribed Bereaﬁer within the

I u ded unsecured within the interior 62.
%\W‘ng@ﬁ %85 %ﬁg@m the ignition propagator may
al ter ﬂabbﬁﬁhmtléﬁn@édysﬁs potaidrrar & ithe ¢ERker iatinufr volume 44
cord. For example, the ignition propagator may

betwesemihe émerecei ofethel meb@ﬁd@md tiae pser fﬂﬂe af the isolation

GRAB8 2. oo A, OB ERRE L poH ARt

configsrtdas dedlid bedposhé bOﬁfhﬂxstlbletrhatetr@ll id sslet@aUut@h a group
vol ume 44 betwe I%ntt he inner face of the carrier. 34 and

PHBS'ém%PffPJEBe $hEXRIOBNES i2h ShARRS Chargeshe The combustion

{
con |u§u Fg(]eas a ssﬁdhgjeé%ﬁt" hﬁgoﬁﬁﬁgust |cﬁi {@Hﬂ 2¢ropellant
inserskersci @ dedatohawingrtbe riubta:las cenilglgabt)n of @grebpamesded hollow
expl os s,and s ed char ion bo i S
BB SO R SPeRRT Hfifiascs roGMiainghasgrna eabiSrerably
I@bﬁ@éﬁthéWltHTﬂi@ééﬁtra?lQonglﬁﬁ?nélaéﬂlé‘g)f e Péﬂﬁéﬂaﬂi member 70 and
configuration of an open-ended _hol |l ow cylinder. Each

gxigpeindihe erliredength eiibeaxisndihewropallarigeamigr 79 preferably

R05LEEABL . AOSBRbRUTH bRRhPS E2ARL ACRRNA Wilgh. but nas
epper antieimg\tdn @fdg 7el, 296 svhidher@ropesl.| artie r'@j‘l@mn Aember 42
refer? fully encl oses the | ongjtudi nal opening 72

ArYRENY %ta&‘r@w@%@tmg bigme, fer Bgepr%eaan WRPMBeHy0. In
ﬁrt]lcaﬁar""‘?hé hsélhﬁoﬁpﬁl%mb-g?e@ géa{lé‘rﬁdsort‘ ﬁlrh oF the e | Ipngitudinal

referably acts as a nmounting Tramne or t
mpebmg Mandmmzmel combrauppemand dolver ends ﬂén‘ﬂﬁr of4121e propellant

BT8NPk odiring o Phehe ) HEmBBEDb Mehieretiifing the
BPéﬁlﬁlbhﬁmerﬁEé'ﬂJ?O if %hdhbl@r&%@rué’rﬁ’@édérﬁénﬂ Wih the uter face of

propel | ant nenber 70 while retaining the propella
ﬁ%&r@@lﬁtlwo marr@erdabl e circul ar engagement with the

outer ufacs dlrent from the above that the propellant member 70 has an
outside diameter no greater than the inside diameter of the carrier 34, but
substantially greater than the outside diameter of the isolation member 42. If
desired, the outside diameter of the propellant member 70 may be
substantially less than the inside diameter of the carrier 34 so that a gap is
maintained between the outer face of the propellant member 70 and the inner
face of the carrier 34. The longitudinal opening 72 of the propellant member
70 has a cross sectional diameter about equal to or greater than the outside
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the isolation nmenber 42. It is apparent fromthe above
that the propellant nenber 70 has an outside dianeter

woao@rieeer than the inside dianmeter of the caPCTaIS204/014991

but substantially greater than the outside dianeter of

dieneétes| gitthenisolatibe rmédbek fA2¢s ighadle thigametsrig@ement of the
di aneter of the propell ant nenber

70 b
i igeei i the prepsllamamenRer AQwith mga@)ét%rrefa@ﬁ ¢fhthe isolation

FREhbEY 434 e érggéllz%tgﬁ?w&ér%i iet@neggctgggsfefﬁg elaigﬁqeerter of the

outer face o propel | ant nenber
fengitudinal lopentagr 72 1suBgtantinly lappgaandisrthe amyisidendjaf2taf of the

SRR o TR 55 FRD Sp bt ShbiBBbtent membor 70
QithsthaeidbiafBh Sherfbef B2 i TRIsAEH By mna@ggﬁ@héerp Akshhévely, the

sl i dabl e engagenent of the inner face

prepsiienhrinembebef0 79 aanstructrd eot e fdiametsr ohdhe longitudinal

?@%‘s‘?‘bhg? esg,’ﬁg%%tﬁiﬁg glj\/}ﬁg?gj;%%ﬁ 'tbﬁgéqtgﬁgﬁé@ég%d 3f the isolation

openbeg42 2 bubétf'jﬂmq ehysgapenpat kies ptdpliant Aieisber 70 with the
42 if close fitting

di aneter of the isolation menber -

Q?Z%I{th@ﬁm*lﬁf 42rig desbedbydhe preelBianero with the

i sol at ' i ned I tdpne :

A ter e e BBORCer HropblatH e pioeliolR efifber 7R fyngtion of
$he tlergtti ahtherpropelidrd nengharud@Ondhe afiemetey @2 the longitudinal

Bk e s
biéﬁn@ﬁe?@?'tﬂmé‘mnqi]’tﬁﬂﬁ%'l oF)_%nWigt o tf&@ﬁitﬁél@%itféﬂ (?ﬁﬁ@%nénzface of
The anount o

is desired by the practitioner.
the peapealant membes 70 apd theoutsideiameier o the propallaohmember

3D B hE 38 ReB 1308 PR BB 70. e ner
antsbdierdizeest ef thé plopafaapahémber TEIIrre&ponditR)ly define a
di ameter of the |ongitudinal opemqr;‘%%n fixes the

pEaliaph apnulah Y OlHAR 78, aWRICH repRRSEETS Mg laarUntesfoRiopedant in
i i t . .

RS ERHL S Rod) P Pl n ERAR0RY 10T A, wi o

oeotezmrsedOdianteter rofetheardngitudinalf apesingf 72hangfoppah| mcteased

OhfSiTE dametii on 108 piaDelialt Mo o Tt 2 il IaHn 1f the
bradtiiBner desirbanb e i a-ﬁ’?&JrﬂrQPFt}drpfég%n?ﬁgt{ﬁé Pldpellant

is constructed with a decreased di ane
mgigbeiuddnaCooyerselyg e prapeitantamemier 4k ésd constsiicied with an

' | | . menber. 70 f ' .
PB4 Bl PERPShAITESR o0 02§l 8 dkEfhmsen outsive
arnsier off theoRebeRdiit @nits PO GBell gvenBAGEY if e practitioner
Conversely, the propellant nenber 70 is constructed

feskeai deerpase tie amanst of pwpellpet inghgiprepslisat mgseemd0.
72 and#,ar e AgeSH RRSGHp8HLRY F8mber 70 is typically on the order of up

to about 2 feet or more and the transverse cross sectional diameter of the
propellant member 70 is typically on the order of up to about 2 inches or
more. Exemplary dimensions of the propellant member 70 are a length of
about 2 feet, an outside diameter of about 2.25 inches, and a longitudinal
opening diameter of about 0.4375 inches. Although the length of the
propellant member 70 can be substantially equal to the length of the carrier 34
and/or isolation member 42, it is apparent that the length of the propellant
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di aneter of the propellant nmenber 70 for a given
length if the practitioner desires to decrease the

wansnticad propellant in the propellant nmenber PCOUSTI06/014991

| ength of the propellant nmenber 70 is typically on the

oretabero?0 oan laltea’mmely%é sebstantiaity lesatitar the Iéhgtlrsofethee:arner
gr 0SS, sect ' Qnal di aneter f th ({)ropel | ant  nmenber

yfReciselgfionme &rdfer BEUGH Ga5eRDHP \wthlﬂdhesscepe of the
BREsent BARSTRIA 36 Bgﬁﬁ@ﬁ'aopﬁlré’lltytd?eprﬁ llqglet' @alnﬂé%%f\fvﬁﬁm the

are a length of out eet,” an ou I amet er
sauiar anmﬂar nohege thﬁhd b parthUlarduthal propehamig nénalperse70 are

BriafisRith sed e 765 Ruar bietGHBles e Ph B ced aprue.

| engt rl'h@fprbb@llmfmeMbe%mmﬁlé)Dbelsﬁ@él@d &Y fEEREin é@rles along
it 1s apparent that the | engt h of the propell ant nenbe

e langtty of dhe dsolaliory mamieimd? amtil the yurr@@g ctfﬁs&acheﬁepropellant
i’rﬁé?ﬂﬁ@rso%t e sﬁﬁfclén‘?rto?’?ﬁ&frp)} '%gb‘sl%‘ﬁlna he’%ﬁ?é?@ﬁ h of the

uch cases scope

isoladitn omernbepdd within dhelcardds eymafarpwﬂpleiel 4nt W|th propellant
the carrier annu#% vol ume 44.

nb
%ml?%fél %l? Vlﬂﬂﬂglsp?%ﬁﬁelthemut%l%ere Igpetlp@traevl@@r 4@ within
PO Bt ki O NS chipid H)SpIRBRES mombers 7o
Ateviativebha Smal&rdwurnb@“eoﬂ mepalllarﬂgnemlberseﬁ@oh thef sarhe number
bfﬁ'bog'lq'l% Pf]%]ﬁ@ %%ﬂ gagh evng%gghpge% taﬁifenqay be placed in

s6hes aoh | Hd VsdlaBo® Ninehebdreaat hwRérdih ethies upidein of propellant
menber 42 within the carrier annular vol ume 44 wi

ﬁlQip'@l?'lSa?Q igriassdhan 7equired fhioscupys substastialiy e e@ure length of

VP G TR 37, ' S ool AR 58 DR 0, o vt

Mdecohithe l&llatloran&rmlbdzlem wultl’tllerthefcamﬁerpahh@lat vﬁt&lﬁfm@m which
70 or the sa nunber of ?{pel | ant._nenbers
818 Mt aGoYRIeY Qmoat@rppﬁ | Roeg 56" ol B dspire gee.@r@penant

I
i 20U 08 SO iy ORISR sgions or
ﬂlﬂ)@phiilonahemtxemaze(mn e)@nnmegmmnmm withr an eapednmu Baron the
KO Ao [ Peldll SciBBRy AIIFIEAALS SPAGSS SR B8 RLrs 70

ps1atN o el cHffieftd4 ‘llf(]hﬁ? o%(eﬁatllﬁ ofafeaftifsLififorfmodule 30.
propel | ant nmenber desired, the propellant

menber: §em0@ﬁﬂalﬂiem§€thﬂr%&’00§h@lﬁ§) 8 [figuaigise? agdng amd described

éggﬁ% fra'scbellrgﬁg efg%a Eel\}\%l%llﬂl ?@M’lél Wﬁ@@g&b{ﬁ?@% {&tmed herein

(‘:;a‘opelkaint343t|dke "previig ploplaht dherpbegs)reniayof have suitable
opel | ant nenbers 70 relative to the carrier 34

aopt %389@ sthesihan theprapaliant atickoronfigiliptiorswithimiie scope of
es@ﬂeﬁ%ﬁ}‘ ifRIARBhS ForSBRYMpE! TP HrEfeifarR Hhetntl) may be

configured as a spiral, linear or curved strip, or generally annular ring. When
employing generally less preferred alternate configurations of the propellant
member(s), it may be necessary to secure the alternately configured
propellant member(s) to the outer face of the isolation member 42 by molding
the propellant material thereon or by any other suitable means. As with the
preferred tubular configuration, one or more alternately configured propellant
members may extend along the entire length of the outer face of the isolation
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above as being preferably generally tubular in
configuration are ternmed herein "propellant sticks.”

woheospmnepeal | ant nenber (s) may have suitable PCT/US2006/014991

configurations other than the propellant stick
cwethbgru42within e barridrienrdampelofet 44 opme@geikiend along only a
i nyention. For ex&r&l e, the propellant merrbertgs) may
88”!9&1#]9@%? ed 132A0MNOR. gNe qri Mk alierpaiplyegoatigyrgd propellant
[reters I i SRR e I

pr efl_g?lrs e%ag%rﬁ%ta gbg%erygﬁ?gt [ ongﬁ %%C%eéﬁ%p%%ﬁg%ﬁ% of the
iasiaiion ;ember A8 ywithinntheesauicy armularcuolamehd4 or only about a

BohEr" Pt r RradER AR enoa R hsibr droryrasion. the
proytiahBnieniBdreraral pref@aBRNpEXitidhe o thE hsdlatsh hidthBer 42 so

means. As with the preferred tubul ar configuration,

Hiad alrleag e partias ahatigast orei aparite Hibpbiheanarries@deissaligned
(@Ya {é}o‘i‘)@ﬁ ,qﬂtlgg%gely%oenti re length of the outer face
of t PSoTa '

i onmenmber 42 within the carrier annul ar

vol umEadh propaiignexhemienl 7 ds opreyerablyo fabrivatédefsral a water

In addjtion, one or nore alternately configured

i Pi th"’a?;f%fn?fépg PrRRellaRt Bivderig) ovhich ie nehPhysically affected by
' r t BEnfNd IS i :

ﬁt&elgr@eégat%Z%éﬁlﬁﬁst Eg carﬁlrﬂ eg)egﬁrr\{%fjaws%‘{euﬁkeé‘hﬁdgre gr?l ydurlng

abowletionpor predudtioer epératiBegar The swopéllantemaiensd| i gureferably

L. confiquratio t.he praopel | ant. nenbers are .
DRERERETS Wit tboRBaotnal FAAAE il o praiiar 45 thpse fluids
cbmimaily baastnterair tHehwell bake HeaH prsterreBgirbpéeRarft fndbrial is
the carrier 34 is aligned with a propellant nmenber 70

BagYTepr R ahtPladtitbbavVing AR Qridirer ingoyporsied dherdn, such as
e %Wﬁ{:iaﬂ?pﬂéiﬁp‘e VoA 'P%Qﬁﬁ%@gggg{i/éeas?tlnc. of Coeur

mat er I al ch’is not physically

diAdenst klaho pndsOwers QibMooiy, yinohofrFet \WarthheTasels! Such a
bore 10 during conpl etion or production gperatians,.
PIRPSYRBL BI41GHE! Fedress WP singeBpaAaN) Gordiiigns dpy dugiion. The
' HaUicfs i KN4 P A ks ot

PRAThehf [RUBREL sy Hol sUBGRI (an RO Nioh  Pressyre. for
axampfesratdaapk apelil 800 psit and an ignitiore prepagaiok ynust be fired.

T8 Hrb e i BRe 7y S s feraily SRR Arb A prificling the
8poXy ©fPladtieCpr eutgﬁwﬁate'riéﬂ RaAng | ARt ReBhdehled therein

Tool's, Inc. o or rth, Texas. Such a propellant
e 3 inapldr Gl skhewmvanidnakigued dat cerenin thenmofdbat ambient or

LA LT T j .subjgcted to
GBS PE P LR A bR PLEE Seoor e
aipddit 500 psi, and an ignition propagator nust be

fired. The_gro el lant nmenber 70 is preferably ]

f abr i 68t ©G1BY %amﬁ t§SorPRSHj 8ed i 4y Of HBeepIKgr 34 is threadably
BbRdisd RS qgshhﬁei R 581 R thBAPPY Ahrdbtdt ABMber 36 and the
I'ncorporated therein

lower end 48 of the carrier 34 is threadably connected to the upper end 56 of
the first lower connector member 38. The upper connector member 36 is also
provided with female screw threads 80 on its upper end 82 and the first lower
connector member 38 is provided with lower male screw threads 84 on its
lower end 86. The second lower connector member 40 is provided with
female screw threads 88 on its upper end 90 and male screw threads 92 on

its lower end 94. The female screw threads 88 of the second lower connector
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into a nold (not shown) and allowed to cure in the
nmol d at anbi ent or elevated tenperature until the

wonropaiéant naterial solidifies in the shape oPCThs2006/014991

nold. As recited above, the upper end 48 of the

ﬁr@nﬁb@uc%obﬁerbhmg%bbk GRANBEYSHE ﬁmap]@ %Fw”a{resgéi Eggof the

of the upper conneCtor nmenber 36 and t ower
tifst tiawet annlnéﬁtCIB 4membetr 3@ dabprovide rietagdbteo cohrectfreof the

e Snd it it Sl BB BBREFEE Risraboraa wilhitne A end os

stirentirsh icvastcobPebtdr inhémbepes. @dlf‘%g 598 ngofpdsﬁfoned at the
| ower connector nenber 38 is Frow d with | ower mal e

@&@féﬁpt'w e dthegfirsd nand sSqcoRdr gennetier seewhery @8erd40 to

l.e.
BRAVIEE B RS b RuRARLL A haht Rl £ B SF s gpomecior
mbnuben 3&id serally poditdhed Detwbenthe canfer\84t ¢ &itks s€coraf lower
cond Iomer connect or nenber 40 cooperatively

th

Eﬁmﬁown@mqqné b ovver mal e screw threads 84 of the

f

cloaﬁte-clz-thlgon of tﬂe up per eng 9g§ :I%tﬂéwégggﬂheré@)\?eqﬁe%er 38,

anthreacood loweb cxondectar t metrther| 40vare eald p%erably Hiabridated from
t o 38. Or

SEnARARE AmEBr Rl deniaiieanaietil 36 fuf oBfier adoang each

heneerC 88N @8, Q10 MRaredsly 3¥as 40 sUBsin@4ifquBular or open-ended
fluid-tight seal {her ebot ween. AS a res‘ﬁ It the firef onoe

oy @Rdbeal oeonfigMsalionss The seppell FonMrEDL invewber 36 has a

T LT g

clotheagiper coanbetor flembbad36 andrektémying teosngetiengiediiBe axis.
fo are all referabl fabricated from substantially

Re WpRt %Q NSCIAN Bemiaisdd| Rretriably; Bl engloges: ie ,I@mgltudmal
substgrﬂalal gll Wt‘rgﬁenéﬁopﬁﬁwggﬁggﬁ%ﬂ (I)t\?va@y |OR8mnga?6 has
P gudalowen segheenip#8, todraicther uppebend3werserds 82, 53,
ReRRBETEN Rl e oot &G Mefb e rGioh g, en and which
H&VE ah &qomdemhm&emaelém e lain’ mtérﬁr&me%egrﬁ@mam@ -of the

The upper connector nmenber 36 preferably ful Iy
loneitediag! apeningn§6t udim anpmehoa@teedltmw n‘kj)4| t Bandng i a etubular

ST S8 4 OB 05 PRl O
@22inBa, inrteep@giandet yup éﬁnexmpss of ahedeh@tudiBabesening 96.
6, which are open an have an ex?anded di anet er

AR [URPeY §e@'ore£ﬁf‘tioﬁt'6$%dp§t kevdgadsvingoe tWiulameonfiguration with
4968 g@htaﬁggggr@@' 7907 wnith HBRBlesRosAg" kb4t N Hiéadably
retained in the expanded lower segment 100 of the longitudinal opening 96.
O-rings 58 are positioned at the intersection of the upper seal retention insert
108 and the upper connector member 36 to provide a fluid-tight seal
therebetween.

An upper sealing assembly 112 having a longitudinal opening 114 is
seated in and threadably retained within the longitudinal opening 110 of the
upper seal retention insert 108 at the lower end 116 thereof. The upper
sealing assembly 112 is preferably a conventional fluid-tight face seal fitting,

such as those commercially available from Swagelock Company of Solon,
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configuration with a I ongitudi nal opening 106, is
threadably or otherwi se retained in the expanded upper

weewwnt0298 of the | ongitudi nal opening 96. AnPUPASL006/014991

seal retention insert 108, |ikew se having a tubul ar

|n<r:q u ea&bg%a |énlg € At%'ﬁglhé&ttheagﬂ@ﬁ!}ﬁé&sﬁaﬁ%%@'ﬁp& 12

avqoprefemﬂlpwnm\mm 16 sabstantialitig sadienst spmiiiredsable
erng 58 are positioned at the intersection of
f’}?éeruﬁlp@? é'@alcafréﬁre%‘ﬂ oMhilendbe t uaRy Hegsiaief “I!l'ﬁﬂeﬂM may be

I
e T Rahake b oRe s o T v ng o
| ongi irbeufrral Iamﬁnccnrmezblm nnemtmt%l hias anohgitudésed adgening 118
ret d,wthin the i tudi 0 n 0 of the .
BB Betnd hBben pBredtRE mebas s ite fasiaialia opsing 118
bhl@hd@fthe EiytiRPas céﬁﬁhl |aagm§diﬁaroé>ds &Ad Has é%(p%lfn%bém er and
a conventional fluid-tight face seal fitting, such as

tomess esegsnerisci 20, 1/2%@@@ ablistermediatvsegnat @p#niovesr seal

B8 Clier, 158 ABRGARAD o e brtBe, 0568 s ellgn e
ﬂoawhahmgsabmgnwmbl ypehingsaps whicki fidwdes aus@@llr@ seat, is

ter as the carrier 34, while the upper booste
?@ﬁj Y1§1@'ﬂ% "&éhﬂ‘?aQi?ﬂa@Q?QdOW@érﬁ%mﬁfﬁnb?%loé tae Iongltudmal

exge S 0
S 1 AR e 8 Sl g o
upmn sealln@ a$BBmlplpélr1&bwadbngntmrhnhbop@ﬁng'ﬂl@@ and is seated in

|tu I i,n extends,.the length of .its
80 ThieA B RGN g T Tt Rl it a8 o8 e Jpyver seal
teaRtiors aE8EYt $24 28 tHEAonee &l | TBLTIRBFEGL € 'Isrfég%%nd lower
124. A lower seal retention insert 126 substanti all

peragteamentbeard bgp@rloggémdm@k epgning lidGsextendiog,the length of

B K Ritar nbftebingt 0%, yARE"HAY SERRHRL UbAdI A BByl seoments

i 88 4ee@rﬁ@ran I2rédiahe éegh@rﬁummal Aomrﬂgodst& fuﬁmg 144
| oner sealing assenbly 130 substantially identica

suestapirlly dantical tas@@nﬁpperlmonstﬁ Httingn P4 ubas 2 longltUdmal
mﬁf‘ﬂ!‘ﬁ tﬁ%pang tpﬁecﬁ%gg yesr 'thé’fWi’s Zgatsg%%biny HeEL 3R lower

ongi openi ng omer sea
segmantbmbﬁmlongmdlaal apenih@we6. end 134 thereof. The

2222?%*1%@% Conneﬁ@wﬁ?@h&ﬁ%rmmﬁé ggg{irfsgfgvpearl connector
hfé'ﬁr%éru% Nabcand JowdhbEhhd s MPARECdoURRE Cafitst é&"’é,%bperate

ments 138, 140 and an i nternedi ate segment 14
epaoether 1o innaintagn e desined positian| of theeamlatjem nnember 42

5 AP L AR oA . o
propetiapantedbe®\Vg0) within the carrier 34. In particular, the isolation
member 42 is serially positioned (in descending order) within the longitudinal
opening 110 of the upper seal retention insert 108, the longitudinal opening
114 of the upper sealing assembly 112, the Iongitudinal opening(s) 72 of the
propellant member(s) 70, the longitudinal opening 118 of the first lower
connector member 38, the longitudinal opening 128 of the lower seal retention
insert 126, and the longitudinal opening 132 of the lower sealing assembly
130. The upper and lower sealing assemblies 112, 130 are tightened onto the
isolation member 42 and the upper and lower seal retention inserts 108, 126,
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segnent 140 of the |ongitudinal opening 136. The

i nt erconnected upper connector nenber 36, first | ower
woamsaaéns nenber 38, second | ower connector nmeobaIS2606/014991

and carrier 34 cooperate with one another to maintain

mhpedamly,eld fmablyl mairdint the iapoletrecitedrpobition4 df (iae@dsolation

TAC TR ST R -
\}d’luﬂ%rM ‘é!rh'ciafhe ?ﬁglthéﬂaﬂ“d pehi n@gr 1?;@ dfftnéeubﬁérl and second

posi tioned ( cendi ng ord
Ipwiey connkciat m@nmra@mno lﬁsmbhvelpper seal retention

[ 108, t I i tudi 114 of

cosr i Saolliy' 999 SEGLARL 4 St e et U o e
igblatibe rémpet irﬂéﬁoﬁéﬁhﬂﬁléﬁ)milﬂtalﬁi%é ABEHrkEY Bé'fld Segment 68
opening 118 of the first | ower connector nenbe

inHiid dsdationafrae thepewiraending eswironmens Wer éeaupper e'nd 148 of

5 R, LoRErief o2 BlsbiS ipobi e o BBEE 8 5 e
iselationgmessrbubeshrbligh 1310 lahgltlidngéﬂt @Pedln@nt% tdiethe upper
i sol ati on menber 42 and the upper and | ower seal

sNeRtaromeMisEr 86 ansk inte2ier Kxjglginge|gpening f108aef yhe upper
{
RS ting 184 950A8 the Hcl SitatPPSirk! Ubnfont GF1S' R GRbef Bnclosed
byhéhe asolakion snembear A2l uke uppearibashker trangfer ulcﬁmalvhlch is an
i N 96, 13 t he. d
ARl o R Gog BT R S oo
Gane 6geEns th8n eheeadmnals eHvd éégﬂn%ﬂgt(% q5 [5(5§tloned in the

I sol ati on menber interior 62 which naintains
leBgibinar opasiag d&§nehthesapper bpostar fiipigat %randr tsnemgaged by

L OFRtoLE P8 b T iy SOt BREmER he * TR upREr sealing
agxeetble rd 26grevEntshituidsiatrationninte e forRiutiad wgent 96 106
Ion i tudi nal ggnl ng 96 of the u%er connect or ne

taRSoen@stopARIt GRIA A0 rth ¢'PRES bﬁoswfeﬂmpgém and
t@gﬂf}&r?dnowsfdbls%téﬂgfosg%frgtffm?%ééﬁ Br&nd dﬁpfh% ot

no |l onger éen
An upﬁdnwérc&nxi 52 of ﬂ'resﬂeionaﬁﬁ conthisegment 868 extielids dovhwardly

CEROBPPHGY 21K BRch! bion R e Berea Raniuonsihe fenaiiudinal

| e
g o g a1 i o

lengitusinalgpartig dgpeof ibrdowss bobsten dittig d)ﬁatvmeredha detonator

Rt BReRAEe RCBriRE oRRRHR oV be s Smper 42
Angweni aasters tiahsfatet spagilistasially SRigiEpal f8.thgP@sder booster
booster fitt] ng 104 and their unct| on substantially

rqnsien (169 fWhich orikgwiseyan drdditionsl epemponent of the' ignition
propagator, is positioned in the longitudinal opening 146 of the lower booster

fitting 144 and is engaged by the lower end 152 of the detonator cord
segment 68. The lower sealing assembly 130 prevents fluid intrusion into the
longitudinal openings 136, 146 and maintains the detonator cord segment 68,
lower booster fitting 104 and their junction substantially free from fluid contact
and dry therein.

[t is apparent that additional stimulation modules, which are preferably
substantially identical to the stimulation module 30 described above, can be
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A |l ower end 152 of the detonator cord segnment 68
ext ends downwardly past the | ower end 66 of the

woO0eleatiean nenber 42 through the |ongitudi nal BpoEMISHW6/014991

136 of the second | ower connector nenmber 40 and into

fitEatial'cohiblePivitRRgfieh GntttBo Ar $01 HRfinbAAREPModule 30 to

rng” 1 e det onator cord segnent
pravige shenstimolatien iot|afsEurg 1 hkavisgl at plaralite ndfestimulation

o RO, ARBEL ] DA ThnBl Y vescs o0

bh kB¥ LD eRBNAYKED bf fALtiGRERMEModBfe 80@ré TBUpIRwith the male
propagator, is positioned in the |ongitudinal opening

sapvoinreads P3vasr theolowiesrerd 94 iof @niadjowing sémulajiegedodyle 30.

ﬁ%ﬁné%&@{a@&ﬁq%e@ég@% @%@g%ﬂ%ﬂ{eﬁ U?ﬁ%{%ne%%r member

Betafuhe GtimMukditort MdduEngotart i seqsi YRr bdhnetttd rsthber 40
mai ntai ns the detonator cord se%ent 68, | ower booster

of t then adioipingn dstirmliaion | feedWa  S0ndoamrpvrey o rlidighin seal
bidteOefitersha Hvetiv nbiacliniion oth n8PRARKIRA" Bhenings o6,

3065t a6} 1 461 Whderihrezalabieo endetosémndnebanectiomofiuiver Simulation
des above,

b 35 np B, PP SRR bt Bt 16 bt 65 upper
bmﬁuﬁtioﬁuh%dlﬁ@uqe@,l sHmUtAioH enédddRY 308 &f nﬂi%@l H{ Ypreferably

stinulation nodul €s° 30 connected in series. _
pagagesithe upperddasien karyeens0 rof dael dovedr simulation ppedule (e.g.,

. of Il &t dule 30 are coupled with
?ﬁ%@é‘%‘ @%E@\?ﬁ{dﬁﬁaﬂéh%&gﬁ t he Iovv_er end 94 of an
adj oi fithe ssifiunatiot inodulP8Y iethtlonPriodds of theastimulation tool or
ositioned at the intersection of the upper connector

anutgioprmedles3q i pasitienedsd dne Iaweraiesminis alea phidrality of
el SRS uTHRRER middfies SRR A Sl dThERliation
avatiye 38 sfrmplydsealed mﬁmﬁhahnﬂhoeacf]eﬂ lflgidtg)‘ilighidciijmlsz shown in

eni ngs 96, 106, 136, 146, en threadable e t n

BERieC s POVIRRY & Arilartiohd THemA o SRoIGr kgl Bot ool or
bitfer! g hB%Oéé\ﬁ?e ‘(r?&'@{(ﬁﬁn)ltsl‘f 10é stiffidtRIPeMmodule 30 is the only
stinmulation nodule (e.g., stimulation nodule 30a of
e of fhepstirhelation yoamydie stirheatigrprmodbeo3d é positioned at the
LPRE IS A St el GoaRas 80, digifafon fichuies 30, the
azo'pmu leﬁa!sznommdltétmﬂatiéﬁ rr‘ichﬁJI@@OYis@hﬁpge?&fndd@i in a fluid-tight
s u

I mul ation tool or the stinulation no e 30 is o
prRnner da eaother dewn knle toelsuahissther adamieisi 28yshewvn in Figure
erially connected stimnulation nodules 30, the |ower
end 94 of the stinulation nodule 30 is sinply seal ed
w t h tiheddhibaadeshd buntbrei gintulation Hibdiiesvd0) the stimulation tool

of the present invention preferably further comprises a starter assembly for
initiating ignition of the ignition propagator, i.e., the detonator cord segment 68
and booster transfers 150, 154, positioned in each stimulation module 30.
The starter assembly and ignition propagator, in combination, are termed an
ignition system herein. Referring to Figure 4, an exemplary starter assembly
is shown and described hereafter, which is not to be construed as limiting the
scope of the invention. The starter assembly of the present example, is an
electrical detonator 400 housed within the adaptor sub 28 shown in Figure 1.

22



10

15

20

25

30

Figure 1 or connected in a fluid-tight manner to
anot her down hole tool or other down hol e device (not

weoehesnico2sf the stinmulation nodule 30 is the oRCY/US2006/014991

nodul e of the stimulation tool or the stinulation
fmﬂellb@tr%@l tabROSHS hﬁgQ@oaéndshSnéJ@PWhlfﬁrﬁ%t% lié’ connected

plurality of serially connected stinulation no
tothe geblggpad 2hdalse sbbwnhe E!glur@m Jat Tl othetenel Githeslectrical

SHER 40 B Bl ool bt BB BER ! AL 400 s

Er@mcrewio the radidil bigptot sub 2B I8y a P EnE Wirdldet, '\nﬂﬂch is attached
3@13 the stinmulation tool of the present

o {nenadapiop sepS&by any suitable rB8ANS: Bioh as areorewrd06. A starter

@%&ﬁfé‘?&ﬁccﬁr@rség’hﬁéﬁta%]dé"% éte%ﬂh% ?H“Eh%‘; %é@@a@%dd@g%tends into

propagat or ona

e sidginingastimalatioh SModlie4 30pstsown dnefigureseachnd 2 where the
an

ST BIO PRI SeoMens 448 SAGHATUNG UG BopREY transter 150 of
K idnitth BpeRBEdIe Bhd+ rﬁ@l(eeédréﬂqméba% 808 e uBfler end 82 of

exenpl ary starter assenbly is shown and descri
e egiqieing sifmulatios moduboSBea@oﬂtreadablyamUpled tin reg fluid-tight

PR 90 Peig Sl Ko S e d Bt afR 38 o Y 400
houseth acédmanbéwlmbﬂérrﬁt@e%oﬂm&ﬁt 'tlﬁ\\eﬂEkéﬁé’rﬁ irkveNfion is a
electrlcal cable 402 has two ends one

5i30RY o5 eRprAtieg cier ébPYi%déﬁﬁﬂ'Qedwesé@TLﬁaUQfalt@@l shBaierrlng to

t [, I
TRUS-L Sl ¢, 16, Sion opl 4 Mot Bhe'n 55 fypriten
pesmoae«b in 460 well gommdedopera‘tima iseinitiated dyt pussaggﬁ aR8lectric
ich is attached to the adaptor

BB sutddle chrent Saiie ot 4 hudace 1 2o hesssing 22 and
éte%tﬁc,%ﬂ @8lcondbon @ﬁng t S‘H@Bﬁaﬁ)ﬁ&dos TREUIEBNEDAN in tumn

det onat or 400 and xten s 1 nto the adjoining
gnites|the istarterodribsazo wrd;aegmnmgerlasthe wia@tcﬁ sue2® and the

bGept Bsh tert AL ARG ot GRREF Bord R i Geoining

shraufgionl rodakeso.t hﬂw@ﬂ@ﬁgﬁa@aﬂﬁe e Mlé@@lﬁreei&uﬁ%g%ohhgmtlon

ad{ oi ning stimulation nodule 30 are threadably Cou
phthe detonatarigaid searst 68 enclasgdwilbinether lﬁa@acs mem)bef 42 of

AP S b ARG Bl AR A A momber

dp analt igniges baeaivoneredm)pellmomemum; &0iinnhé eeddule 30 adjacent

errln toF ures and 4, the stimulation tool is
ﬁﬁe & 2. a#ﬁ%p@ﬂﬁﬁamﬁsﬂm BiRsPeM 7@ Heurns at a

E@*nt?olfé‘éir&rﬁ(}atéqoerat' on is initiated by passing an
electric current froma suitable current source at the

sur f atbe pressurizedegas generated?y buohieg eachi prapeldmﬂnlmember 70
é%fsnttﬁei gﬂi‘é&&ret(é}ea eto?r]tﬁteofza#f)eg 3 Sng eér?tré?é %e subterranean
formation 16 via the perforations formed in the casing 18, thereby clearing the
perforations of any residual debris. The pressure of the propellant gases also
stimulates the formation 16 by extending the connectivity of the formation 16
with the well bore 10, in particular, by fracturing the formation 16. The
stimulation module 70 is usually not damaged to any significant extent during
operation. Accordingly, the stimulation module 70 may be removed from the
well bore 10 via the wireline 22, refurbished if necessary, and reused.
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ignites the starter detonator cord segment 408 in the
adapt or sub 28 and the booster transfers 150, 154 and
wdetmnasns cord segnment 68 in the adjoi ni ng stPoUiUaRG06/014991
nodul e 30. The tenperature and pressure resulting from
[ gnl t 0 r 6 I
RO Brfustilp, SRIARAOImar I SFRORE] os R (ffflate starter
assemblatln dhe relivieedi8€losed dgiifionl isystenegrAapescussion detonator is

BN i SEGPaE o B R o
V%ﬂb&fre“@n aERMuIArIUERIaP raOESMéiﬂfonHP ﬂgﬁﬁg @rnﬁ%rd?sccﬁlt tubing.

a controlled burn rate. pressuri zed gas gener at
Refestingi tog Fighee pr apeaﬁmtm@lareer asesemblys havieg a percussion

BRfinalth I 3haWRoPhighi eERRS o Vertihe ¥Rl B} GoPne® g attaphmen

to thdrendasi agiubig _I%*EYI 1cbew|renrget (ﬁﬁ)t Repichwa) at ino vénpf51 2 is
any residual debris. ressure of the propella

aﬁ@@sedaiosa;cemneﬁimt g & HenssleBeNGRT heusipgdxitQea ﬁga|8 a fluid

EQ é‘g%g\%/céfé’ ' 4'i' fﬂ'\ggtlrﬁg@ F#Higlcl: '?unsr %ncdﬂtégt \M?ﬁ n;@k on 518. An
abnuldh ehannbﬁm Baolbmwaed uhe pion 51889:&1 tne menatamgeﬂthe vent
er at

SRS ey fiuat AmGRP G PESPaaroaglisgent gy Beftom of
fHéJB?stFPS’f\@ shdxt dﬁné%éﬁ &rd ARurdein Besé'xgﬂt%r s’e?f5‘2"4b'a?lﬁeéj firing

I f necessary, reused percussn on onat or ma
pMZ@eMeadsmmmwamrfmm tbednaﬁem ab¥wnpisioni 618hé\ retamer 528

above-dj scl sed i i.tion syst

Bt it 45 855y ok atd & B sbPEid 25 pRfbussion detonator
582 I hrfun@stl o Firing SleadtaBs WRR |thé ethler i52BO whidkels! attached to
bore on a tubul ar, such as a conventi onal tubln

#a veni beusing 15 10uNthds crRpRbler Phattachrreriutcetts tamlem sub 530.

ShbcRARsR Su Rl AREEReH 7 G MATUR TRy, Aqgoniton

transfet 636fat #ig mm@femhdém gthteseocib of centhobiving aSétartélgdétonator
11 or wireline (not _ sh A vent 512 is attach

50%§ﬁ9€ﬁ”hg53%cpa§3m ,thgqugg enheeniak chanrehg48 QOd a'ﬁ'éo the
§ﬁrﬂbi%1t|6nfrhbﬂltﬂe H8Y&h yehe connecting rod 514
I'S 1'n contact a prston 1 An annul ar chanber

520 bbmeeapphhastlm ot surfiGieat hynirauhe pressere to thvaatdp affthe piston

h 510 fLll.ed th t at h .
b7 8t ket 28 Pt Babmtrhealatyiradis, o MRl gPening
M Slukk PassgswaN t51b 'd’hd%’él]@iﬂ? &l fiidg. piang26 fd IcoRfact the

pin 526 extends downward from the bottom of the gmsjton

BQ@USNOf\eQQiOTﬁ@DF §238. j lgnitiontofdhe aercugsien dgiaator cguses a

nj
LB HhuTlen NG RO SRR, AR TR s e
stdriee ietbriatort dordvesagm&osds)1g The Gianet destonatoroed sbgment 538
attachnment to the tandem sub 530
runs into the adjacent stimulation module 30 and ignites the booster transfers
and detonator cord segment, correspondingly igniting the propellant
member(s) 70 therein.

Although not shown, it is within the scope of the present invention to
omit one or more booster transfers 150, 154 from the ignition propagator of
the stimulation module(s) 30. Where a booster transfer 150 or 154 is omitted,
the adjacent detonator cord segment 68, 408 or 538 is simply extended to

occupy the void in the longitudinal opening 106 or 146 resulting from the
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The tandem sub 530 is attached to a stinulation nodul e

60. An ignition transfer 536 at the top of tandem sub
wb63Mei136028 contact with a starter detonator coPdT/US2006/014991

segnent 538 passing through a central channel 540 and

At s itfaHsiir D oPdshe THusASoldeathplReH tAE Yoining lower

Upon application of sufficient hydraulic pressure to
angk upppr bpostes tinsfess B¥B, 13t are éemosed feoma the Juncticsn ef two

Sty DR SRt HRARIE, (87 RoBidiFoRs e petonator cora
soymhent 68hef ey apper stinigaiioraineediié 2304 diléngineréd tdie that it
gercusa on  det onat or 532 causes a secondary detonation

Hepge septinuoyaly: dewemardsByough; the iadieining ilgwet eglimulation
"BfuRS 300 S W2 e ot B Roomeit 68 1anché I inened to
substamtiliycamyndelgriee KOtraidt egiendsscartiaubosly ttkrough any number

t f d t t d t di I
o, Sl Rl ogtise BB Aepitiar 6 ReonuRBRt R st wwsters
ORI OWikewibe, § el DpPet BBoSEIPRariifet AEOPKEREMbVed from the
invention to omt one or nore booster transfers 150,

gignulptiomnaedule @6 wheie bispaarecedde a siartet Rasermablyothe starter

dadtofs o deglifiaeR dosinal shé S iy 1% hlylened so

hiat 5B8ertendd Mrinastsindddwhwaed cwwug?m ehioadjoiring hstimulation
| ongi t udi nal opening 106 or 146 resulting from .
MREHIRs 3R replaciicinetJainraier corhsegmenl68 @gﬁ‘se, stigulation module

%)jarrpl e, If the adjoining |ower and upper booster
ransfers 154, 150 are renoved fromthe junction of
two sAsiialdppreciabedch\e thes skillet artisan,naplyiag the.tgachidgaherein,

G it o iir, POERYAN] EBRGHALRBS<R opelion pl '3 Almber of
G Rel paiafetaisOySinG SRR NFGUbRAMDRY the bum

| ower stinulation nodule 30b as well. The detona
kebe of $bg rrapelEmt daember (sk MGt isem &édnationseibiheaieiativel geemetry of

RECHBRIER b o2 R Bl PR baramotors

WHitheimpgct P BLAT rdte BTThE gerQQﬂeIrtt efembelE)We areithe thiekness,
upper booster transfer 150 is renoved fromthe

densiy 2nd explasiveleadof fiectieionatar £ord sAawEat 68 othg material and
. Lv: . At .
\?(é@*@l?kgé%s@%teﬁgoléwn $hénber 4%6%98 ﬁﬁ@%l&ﬂ%%éﬁtggﬂg gﬁtenor 62

arter assemb s leng
ohite iisolativre ndembent4huoAstorditgiywiris ahraspgtt tdfethe present

adjoj.ning stimu|ation nmodul e 30, replacin .
Bkl &7 sebite bilnee et PoReIST HEMHET o) HBy appropriate
Secilsn | 6 ARMES B ethePYaddVR-fetitbl € BrépidiiahfmeititrY | i88lation
t he teachi ng herein,

member, and detonator cord segment parameters.

Conditions which favor disintegration of the isolation member 42 and
correspondingly disintegration of the propellant member(s) 70 into relatively
smaller fragments upon detonation of the ignition propagator generally favor a
relatively faster burn rate of the propellant member(s) 70, while conditions
which favor disintegration of the isolation member 42 and correspondingly
disintegration of the propellant member(s) 70 into relatively larger pieces
generally favor a relatively slower burn rate of the propellant member(s) 70.

Thus, increasing the thickness, density and/or the explosive load of the
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the burn rate of the propellant nenber(s) 70 is a
function of a nunber of physical paranmeters of the

wonremsanso2st i mul ati on tool. For exanple, the buPaTABR@®6/014991
of the propellant msnber(s) 70 is a function of the

C{ﬁf%rgéei{)f’ a%cﬂ'ﬁgg% 6%8%0@%5% Lg?a%fﬁéf@té\kﬁo@%e Bropsflant
r?dﬁmbst(s)ﬂ 70agﬁcr@htsmlgethgrdwmbtarm thT*: iriteriosdf the isolatiomenember
@di@@é%fmw%% e Bl PhiPesaPelint MAMBRH L ¢ Do rSelecting

afl\?éw ?%%r?%%r’éﬁﬁﬁ?l S(ﬁ%*lalé\‘ﬁi;J tlﬁ SIABERE nSémBér hbeor increasing

ation rre er 42. Accordingly,
the wall ticknesseadf the isdlation esamber AR alecreasasothedourniate of the

it Bedcki PY.onShiedlhe TBE BidRb, Safiby. ot trg isplation
ABMRRY Uanandigsank PRrAbEXS) TB1Eheh, thandiodst ey ehgagement

cord segnent paraneters. Conditions which favor
afi Bientsgpeltansnmembaie 70 switht then isplatien membel 42 is achieved

|ﬁ§|{$g§§€qg?g7t8%yr gé ?)('fe'?ﬁ %%Ifgshrtm ‘?f\? {{é; v#tﬂl‘ét selecting the

réritivaagesmeny dfhigel lgolamonrmranﬂqmgtm andgpnmpeﬂamtynfembm(s) 70
arelatively faster burnrate theg| opel | ant

FHERD B SIPOF6), f'tﬁﬂgl%‘%@mﬁﬂto‘hs Vﬁ']lpéﬂp member 70 with the
idbtih GHE e?rhéj is LBRiclaq! fdreasd®E e bufr? réfédof the propellant

correspondingly disintegration of the propell
menﬁmn@$7070 into relatively |larger pieces generally

f t | I o]

rembel (8) forier i’ KR ey A rkHcelisaichbflng the

l@ﬁ@ﬁi‘ﬁg HetBiredPESHttol ehé Qantid of firAgice’aki2sd eombus QS from
reases the burn rate of the propellant nmenber

the. candere gichcarrespendinglyercastiralling |thﬁernr©$3lk5¢ ﬁheWh'C the

&8 B AP i LRI oo TORBRRGT 1515, BEpug e size

o 1l eﬁjdrl%ﬁg(sz ematies hambEpof Apertines! 60 and te phtiermaf apertures
i ncr easi ng t

65 CocBpeRTer e IAFAIIESG: 15 EAATIASH SN HamP AT ANEB]on t
! ¥

{0 pSREEB DA OR R SHHEORARL NG it 121 o proprte

éelecmmg oén@adwtﬁm thef abbec-pediledl Bperturee pREMSRIH tlh general,

42 hi d
0P ERRBR LR 5 RSR Bring-
idie arn‘éiI |ﬁbféé%e§9cﬁ6‘?iré§s&é dihRe icoPhRIgHoR GagTbsgiting 2ngedrrier 34.

propel | ant nmenber (s) 70 such that |oose fittin
@hga@@tmnt obfaperergs 6febndhe ARIHSEr34 anay the tSﬁ%C‘[ed to either

e e N e
s&ecled, wb@ante hpsresiaied By tlae tkiled arggaryi ng t he

In accordance with another alternate embodiment, the present
invention is a method for optimizing operation or otherwise defining
operational performance of the above-described stimulation tool. In
accordance with this embodiment, a value for one or more of the above-
recited propeliant member, isolation member, detonator cord segment and
aperture parameters for the stimulation tool are selected by the practitioner,
preferably using a computer employing specific modeling softiware. The
values are preferably selected based on a prediction of the modeling software
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teaching herein to control the venting of the
pressuri zed conbustion gas fromthe carrier and

woanssas@asdi ngly controlling the pressure at WeRCTSkive/014991
conmbustion gas enters the subterranean fornmati on 16 by

I [ f :
SRAREED 2 gbOnd SBe00e," ) RSB, B4 g Spctt pmuoes, o
%vﬁn’)l@orf:ﬁfdhitenn@‘breMerah astgby prodessa:wudltmmema mSmcmed at
present invention to se g rate.o
w&%u@@amsga@thm SPewel stiqrﬁu 10, f&ﬂ k §ap %me'at'On tool.  The
aperlgﬁ’c?ri it iS® %Fétberﬁp%ev\ﬁélp%ré 90 ésh@e@éﬁbé%‘ BB6Vé @fla first

paraneters ener al decreaS|ng the size
tesid/ron whn@ecolmfctnagenranrmt 6urdetaizaked the gasges, such as

| { d th
SR e Bt | 16D ARt DR IS bR e
fBEASUARSUBOMRof 1R it téR ruRMmaRlied or speckiathtéo the desired
either increase or decrease the gas venting rate

aldpenei rifnoh aribepprectitenelrotharwise Wiskee e @&hl% pRuicome
e B ERRCSSeBlA TacinbL e ppangsonaise of o
$e§lﬁ<§t@ﬁ lpa’rlang@]’geis Ifot ﬂfeisﬂmulamphltaolza?@/oonm ared]atl\mr functions of
ot herwi se definin t

BOOVEIERL FPBAISy | AmBTch PS Ul 1 PAMEERSH st Igpegpnd test
ﬁ.{r}oa ﬁ”gogh%‘g?ﬂéd 18 &EHﬁlnf n[) é’%%c@ﬁd MR§alobuicBfe matches or

ver ecl prope ant e i sol ation nenber
aimronmmes tioe «ﬂesegdmutcmna aquw numbes f 468t reiNs arerparfasmed,

ng lpatglhé;r\}a &ﬁ?ﬁﬁ} ted b @?%&%oﬁé@{ahr%@%ﬂve functions

gﬂ% éh fédm\va?e ik tﬁéldégﬁearo@tdvneé Ry adhigved! ect ed
on a pred| ction of the nodeli n%i sof t war ef or

achi eRefegring diesifigareo & cdedgils Aobian @liergatsr sHingkatione dgodule
SRR 0 00 M PP 1 sy n

%@lrhhla;ﬂoh hléoI}/@ﬁ lhetm’eleeﬁﬂln&edﬂm tEhemehtsof thisi siimulation module
L0 o oo e ST AP ove r
ggé éﬁ% f:l)fl'r?r §émé GeterbHée GﬁéTr%lcférQ MiResiAYREsn lﬁd)tﬁhe 600 is

pressure first test run data is
assdntiatiyl th@sdeeasﬂhﬁestlmulatmm msedule B0txospt Hia sgcangeupper

first test run t

sy erni 085 £ 85 BAE AR5k ML copector
hieriSel §§ BrantHRUESORP 3 B\ethé BamMuldidn§ Modluleaeboal Th|s second
outcone, the practitioner nodifies the value of th

f‘ﬁpemtwg\npa’loarrm%ﬁfserf 02 e essentinly i igantical| t%bﬁoflrst lower
t
cagaftiSt e 4 BF bo Sulistif BT B0 814 3% opration of

da atifGlafibAlMdedlet 6001 R ssBntially thexsameoas! thee stimuilation module

out cone mat ches or approxi mates the desired outcone.
ARy number of test runs are perforned,

As noted above, the present stimulation tool can be utilized with tubing
or wireline. The increased strength of tubing over wireline provides certain
advantages. For example, the use of tubing to convey the tool into a well
bore permits the use of a longer stimulation modules and/or a greater number
of stimulation modules secured together in series, thereby permitting a longer
interval to be stimulated by a singie trip into the well bore. Use of tubing is
also compatible with the use of packers to isolate one or more portions of the
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nodi fying the value of the sel ected paraneters and/or
the predictive functions of the nodeling software,

waonvod116dre desired outcome is achi eved. Ref err Pam/usSe006/014991

Figure 6, details of an alternate stinulation nodule

: t . ' - eaf t

1B 1P RagHrf, "o RS IRV R Bt (fle present tool
payslen usedwivare dins delsersdrtodint tHehpressuraiineansthenpddioa of the
6OB whiqg are c?nnnn to the stinulatiagn nodul e 33

Wed HArgeler SYBIPIE MNSEPU QF FPTEyZONRE 18 Znwell does ave already
BEah aonfsiSted] NEURhEAF Mhé %nmetﬁ %a80Y Hi ga%%t%ﬁg{ua%ﬁgne from

the sane as the stinulation nodul e 30 except
wergieadonisgarizesial eteotubingray BO2ised tpgishi thaddol imto the well
@g&ges bet ween t he upper connector nenber 36 and the

rfier 34 of the stinulation nodule 600. This second

upper Aithougre s caBigres4 Gl bthe? CoRpdrinty of deatstiediiation tool
the first | ower connector nenber 38 of both

aiq desdtbedAbayg AR efeabinBeing. fabrieatad ifim e highdntegrity metal
i Eat.) dul |- Wi Al S S, .
SHCRISCOBIBN & S e T e ngspliion o
tebricateattieosudto companehts froim azedtenial wHichbisngobreusable (i.e., a
The, i ncr.eased .strength of tubin

i i .. ) )
Tiateiial fihich Sb§EBtialy eatirey BleR R O desPMBESes| during gormal

YB6ralibnt URAMBIY! U V& tohBfioh OBk }Hét PrdpBitat t?ﬂéﬁ\bgﬂgz 70).

Eern1ts the use of a longer stinulation nodul es an
xgmgpdarg maiarialsringeide piotyasier flrerapepoxycopeposiies and the like.

00 i e BT B e o
desdridzdr and Wsrowad, it Ubi urbidrStodlds that dfeabailes Bhé hmbhRications,

use of packers to isolate one or nore portions of .
sueinas thessr sugggsire and giteers; nmay be imade theargtooand fall within the

i on.: . present tool may be used where it is
%§§#$égm@5n%$ﬁ¥ﬁ'the pressure in another portion of
the well bore, for exanple, where one or nore zones in
a well bore have already been conpleted. Further, if
the well bore has a high deviation angle fromvertica
or is horizontal, the tubing may be used to push the
tool into the well bore. Al though the carrier 34 and
ot her conponents of the stinulation tool are described
above as preferably being fabricated froma
high-integrity nmetal which is reusable, it is
alternatively within the scope of the invention to
f.abricate the such conponents froma material which is
not reusable (i.e., a material which substantially
entirely breaks up or deconposes during nornma
operation, nanmely upon detonation of the propell ant
menber (s) 70).

28



10

15

20

25

30

Exenpl ary materials include polyester fibers, epoxy
conposites and the like. Wile the forgoing preferred

wonbwdileesnt s of the i nventi on have been descri bet/usome/014991

shown, it is understood that alternatives and

Wweicfdigat i ons, such as those suggested and ot hers, may
be nmade thereto and fall within the scope of the

i nventli di @ppaiaitisior slimaratingasabiesraneandormatien compeising:

Rl U RN M T

Wtiegéin, said €irst itiioes iadl rfasrattletaybmé\@bértb@aléhglmler@m of said
aperture along said length of said first tu

Sestdwee WalBle positioned within said first tube

| Nt er Lokec Y ﬂ.lb%eg‘agﬁloh%ewﬁﬁlw %danrﬁ?cf&?% ||I\t‘é*?§r said second

interior, a second tube
ummh_aMMQ asdcand dulom dntefien & second dule lwailawdh%dm'rgjh a first

tube interigr is segled fromsajd first tube in
DHOE B8R0 A ISPORRaV SR (T M BBTRIFL UG SEANE CluRBe Aterior s
sahkdf fkdrﬁtsa‘idiﬁ%t et o%%%’téﬁt@ﬂ? g rﬁ driif%iid communication

|nter|or a conbustion bod p03|t|one I N Ssal
between said firsittebe cnmteam and zsralct semddubemamaot ube

interio n niti r,0 at or. i,tioned wt

s d ecbamBlStiBlosaY bbb PR Bl A dhbS gk ttdinal to
@h;@j sbovpattabé intkekibr;fdndi d residing in a surrounding
environment external to said first tube wall. 2. The

appar @ﬂu‘gnB‘DncFP"QPﬁQQtOFvm@rlfémﬁidswthmaﬁﬁﬂtSﬁcénﬁs’iuhﬁ ipjssier and
%B?él{aH 'ﬁ'ﬁgqfégt tf?dnqgﬂmbu Sn{égmﬁ‘ﬁ Celi !aoFbsP(ﬂﬁ@'e S%' ?roundlng

eritor and sal surrounal ng en
exvieomaknt Exterat taparrfattitibefwall.ai m 1, wherein sal d

first tupe has an o first end, sadaparatus
fur e Tperaii B ARVL] WHRREBR ARRRER 16 iR aperture
gttty fdi ! ciffhupicatidnd b&a’t\l(/é_(%1 n l4he Aad {pY ﬁ‘ﬂ?ﬁor apd said

Irst connector interior. e appar at us of aim
B oEhainganyirogaieni entqmnalpagat or extends from said

first At i nteri.or |nos L r.St

| nt or Por e aBoSFa0E s Bt 3 Bnetdidiseld IR Hif has an open first
eadpsaidi dpparatus rf@ﬁhére@émpgsmg%emét YoRNERer Agnftfercconnected to
second tube to substantially prevent fluid

saieniirgl end pbaaigdirsiduhe andhaving a firsieonnectariioieriand
sai d f4' rf%éﬂ@ﬁ%ﬁué’ ot cfétlr‘ﬁr O\K/her%m gg‘od i Rﬁ?%éj%rgﬁgggﬂfolr e%gtends

claimb n said gn| i'on~propagaro
$rend ssiddivsictube heteriot itod erid firsbcomattdn intgrioponnect or

ntert OIrThe apparatus of claim 4 further comprising a first sealing assembly
engaging said second tube to substantially prevent fluid communication
between said first tube interior and said first connector interior.

6. The apparatus of claim 5, wherein said ignition propagator extends
from said second tube interior into said first connector interior.

7. The apparatus of claim 3, wherein said first tube has an open
second end, said apparatus further comprising a second connector member
connected to said second end of said first tube and having a second
connector interior, wherein said first tube is serially positioned between said -

first and second connector members.
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7. The apparatus of claim3, wherein said first tube

has an open second end, said apparatus further
woaopriieizfg a second connector menber connect eBCTWSS@bAI14991

second end of said first tube and having a second

connegt . [ t: [

seri a§1 srr hﬁo@’?ﬁ%ﬁ[&j be?i\r/\rﬁgg v@%rg f%’el{rlétlgﬁlff@?géé%a}%tor extends

feormne=idi dirst netvd erteri@. inftheaid seaonad esnnéctol aitanior. wher ei n

saldlgn i on gator,_extends, fromsajd first e .

i nt er?or ﬁt 8pP %r@ﬁ‘ o‘ﬂﬁ'”&j ﬁ@'&th%rr COmREISInG a @ecqull‘i sealing

aepaneluse Bhid T3doMRr &BEBPIoST SibstarfRd9N prevent  fluid
sea In asrfsgengmgf/1 30 9 dp

engagi ng said second tube t
curbstwmMeatiain hewesne saidf fitst dube nintarios aand rsaixbtsaeemd sgngmector
rst tube interior and said second connector
V#ﬁqgﬁor 10. The apparatus of claim9, wherein said

i gni t i on TReREA4IRE @RS, Whersis shid igationdbropagator extends
interior into said second connector interior. 11. The

tppasaid second diha interiar intorRaid 8RR SPRARPAIOK Witerior-

connegf or | r ter ,

coor 1L TTE SRS 0 7 R0 SO £ B8 connector
seeos Garingc teorthire ndurmeictors dntdrisg cwhereindsaitl shkirdl connector
first tube and sald third connector nenber.is seria A%fsald

RSERErRIIIESE: SeidiPeeand Aonneptor FREMBRETQ S7IY SRABAPN
fRPR&5E Shd Lﬂ’ﬁardsal dottirt rﬁ@hb@?% §éﬁal &lﬁ&@éﬁ‘ﬁeﬁﬁ% said

'S p05|t|one thir connect or I erior.
fitsk ’rzmppaaad usﬂdf seﬂmdncmnnam@r elmﬁrrﬂmrd a‘ndr ﬁnrtherbwhlea@n said

i.rst nd an n _seco sai d
SR e 6 Hosfioned i SRR ConfRply iBBfae et or merber
and a{pectiaSeaans o clARAHEC wHHBnesdig dirdiqubairthsfan 8pen first
end of said first tube, sai d second connect or menber

eadi and yam aien saeenddnghepaidapaPaialus Tuliber sempising a first

Ié‘{%d %Ctggml?ﬁ'ﬁf)é)lr aﬁ@'&’géc%ﬂ‘ngoﬁné&& i g@?%ﬁﬁecgﬁgg@gsn%d first

connec er connecied to sal

end @ff sam' firdti Wbk, gsa!gia ,sesand tdsri:jrief:bt@rommtgerr seeaﬂ),e!rpdositioned
y p03|t|one et en sal Il rst upe Sa
b@twqew s dEsttype @@mﬁmép@nﬁ@alﬂaﬁm@%@ HB@ gnnector

ARGE: BAg £+ n%uﬁr?tcoﬁ%&%?trﬁém'b@ lohPEctediid sARC8BEbNd end of

connector ne has a second connect or |nter|or sal d
shidr first dulres ctaid thiechbennécier membendsemailryemmhomed betvmen said
f ourth

B B R A8 RS e B Bl S gt comector
M@ﬁsemhégladfmsaebﬁh@ﬁopfrﬂeﬁ@ﬁts@id 8¥EGRIBoRRGETOP Mdber has a
first tube interior into said first, second, third and
seoendth copneor trenion saidginird connector member has a third connector
interior, and said fourth connector member has a fourth connector interior.

13. The apparatus of claim 12, wherein said ignition propagator
extends from said first tube interior into said first, second, third and fourth
connector interiors.

14, The apparatus of claim 12, further comprising a first sealing
assembly engaging said second tube to substantially prevent fluid
communication between said first tube interior and said first connector interior
and a second sealing assembly engaging said second tube to substantially
prevent fluid communication between said first tube interior gnd said fourth

connector interior.
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14. The apparatus of claim 12, further conprising a

first sealing assenbly engagi ng said second tube to
weubmtiaasal |y prevent fluid comunication bet re®nss@ica14991

first tube interior and said first connector interior

and a5 ecyRd apphlanes ¥ Selabh y1Engmgreia saidd igrsm ghropagator
tube to substantially grevent fluid conmuni cati on

xéenfs frosaisaid isesend JH e jipiesior dptoafaidsHisy anslifauith connector
|§%‘?|B?§tor interior.15. The apparatus of claim 14,

erei’'n said ignition propagator extends from said
secontb.t The dppaeatusrof icidim aviderein saiddirdt fuberitHabricated from

t t 16. Th t f | ai 1,
SRR s and 11 rat CoRfiGuiration SR ARl STt e, dges not
&Ib‘%téﬁigmy n9¢t5 bPHl%égrétB@dLﬁlﬂgdbuMﬁd of WaRl 88®Hustion

ant | y de

not su conpos di si ntegrates during
mnhming of said conbustlon body. 17. The apparatus of
cIa| erein

ai d d.t ted f.

mat e I dapp]arg ﬂff agﬁ”? r."%ﬂu? %a' hsget Oﬁﬁ'tﬁgﬁé%g ated
frotAS Aiesriatinidinl & colsprRRseSUCH tmﬂt shif em@tdembembstamlauy
ignition of said ignition propagator. 18. The

@@mm&@ ofdisindegrates wmlgnwoga)f@a@d)mmm RIPPBEERS s

a propell eqa u f

wher e sgﬁ% %’%g?g{us &PP lg?p;ﬁg}a’t g&‘%ﬁ%‘gl% gscc‘ghgh?ﬁ(%natbgpy s a
@@péllamnefmmrappar atus of claim1, wherein sal d

ignition propagator incj ucgies a bo ter transfe

The appar At PRSP FYIM hler W ﬁ%F‘i sf |gp|tgqlbrqrgpagator
@F gglayd BRitRfgto said ignition propagator and a

sea J unction between said starter assenbly
and s2a0.d |Tg'm tdppargius patyaiaim 122whanemp§a|datlgmt|®mrpr0pagat0r

nul a ubt rranean formati on conprising: a
‘F‘P"“Q@St%%‘égﬂﬁ(lﬁﬁﬂs S first tube interior and a first
tube gl 1 The Aphakdtiustoft sifien WatdrtHervidre ﬂsﬂng@%tarfeicassembly
an outer face and a length, wherein sald frrst tub

ernnedted tasaiddgeition msopagatevand a fhng sealed jupstien b@w/een said

e positioned within
§t§rtgr]aﬁ§§rﬁlbwj%gd g%fiegmg?ﬁgﬁg{%awlﬁg a second tube
i nt er pRr Arndpgarateoiod stimbktingld sulsterranean downatidmecomptising:
having an inner face, an oufer face a

wher eaﬁlrgtgpgea@ﬁ/g}g 3 first tyjze wigripranda glgsttggée %%t”, 5ajd first tube
@%Hfﬁdﬁép dﬁﬁe& fceS ah bl filcet AR aBhhthd&iHd8InAkid first tube
wall has at least one aperture along said length of said first tube wall;

a second tube positioned within said first tube interior and having a
second tube interior and a second tube wall, said second tube wall having an
inner face, an outer face and a length, wherein said outer face of said second
tube wall and said inner face of said first tube wall define an annular volume;

a propellant member having a longitudinal opening and a member wall,
said member wall having an inner face, an outer face and a length, said
propellant member positioned in said first tube interior and said longitudinal
opening receiving said second tube, wherein said propellant member does not
substantially extend beyond said annular volume; and

an ignition propagator positioned within said second fube interior.
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a propell ant nenber having a | ongitudinal opening and
a nenber wall, said nenber wall having an inner face,

wanowutien3face and a | ength, said propellant nmeabaIs2006/014991

positioned in said first tube interior and said

| ongi padiTial ageatRIof arh Yorfarthal dofprieMd 4 WBR1 between said
wherein said propellant nenber does not substantially
edies frrebelasid memiaeawaliead said inner fagedofsaid dirstiiulbe wall.

pr opagat o o"g%ﬂ" [ ° . _ .
I nt er‘lg%'r. 338 %éé'% paroidt%@lngfzs%ll \gpén'%?g%ﬁ&r ﬁﬁﬁgltudlnal opening
slidgbly sioeives send debendvasbe.sai d outer face of said

menber wall and said i nner face of said first tube

wal | . 224. Thén@PRapkalsclaim eraivhersin sddrlengthsaf gaid member
i"%ﬂg‘?“t%@‘_ﬂ 'bﬂ;}p&%‘?ﬁ'rﬂgnﬁ'ekg:f‘%gpglbﬁﬁglyﬁ%ﬁsﬂaﬂ ﬁeﬂgﬁgth of said

e appar at us erein sa
becqtchtubk wall.d nenber wal |l of said propellant nenber

L e 2 gl il
RFPPploFENaNeeRfbdrS 8aidl rdfpapateBe flidRér Wﬁgﬂ?ﬁaiad second

apparat'us further conprising a second prczgel _
propsdanh semigerahavingi @ Jangituding eppeninaranca anmeeer wall, said

s P B Feckf iRt et e IAQ BR 8 face, an outer

feeRodrid adengths ssidrsbcondebpalint mesvaber positibhed &t said first tube
said first tube interior and said | ongitudinal opening

BttedQli @ndetdifdlonoipdinahpaningf saidePorony suPRelam omgmber

B S o 08 R BEAPEH SRy Bty mamber i
swouhtéd rat saich seicoadt tubemsabstadiallyT kel jagedr saids ficdt propellant

cl aim 26, wherein said | ength of said nenber wall of
BEM0%% r st propel | ant nmember is substantially equal to

sai d bengthe @lppardtts EE8IM WE, lwitdremasdidsiemgt of said member
propel l ant nmenber. 28. The apparatus of claim 26 _
fvalltaf saicttinsb prepeignhmesbertis isubstiantailyiequalde said tength of said

sai d nmenber [,| of [ el l ant nmenber and
BRrofaITof 404 sgBond BieeBEy MerBhhe) | 2 oo™ The

appar 2BuUsTHY appariais26f clitaras furher @ohfprisirig/divead between said
openi ng of said second profpel | ant nenber slidab

|
outasifage of Hadd seephar walleof said speendyapatiang @en'\ébeaiaﬁd said
?rﬁue??%% 515';{18 fitsttllbé Syt oPel | ant menmber having a

‘ongi tudrnal ~op g

opening and a nenber wall, said nenber
wal | @0, s@he dpparatusr ofpelaimras, vemdren baidi loggiindinahepening of
fsgi%es'ec%%dopurggélle{na’}cn?er% gr gliéa%rl])gtrehc’eivse%i sdaid second tube.

30. The apparatus of claim 26 comprising a third propellant member
having a longitudinal opening and a member wall, said member wall of said
third propellant member having an inner face, an outer face and a length, said
third propellant member positioned in said first tube interior and said
longitudinal opening of said third propellant member receiving said second
tube such that said third propellant member is mounted on said second iube
substantially adjacent said first or second propellant member.

31. The apparatus of claim 26, wherein said second tube interior is
sealed from said first tube interior to substantially prevent fluid communication

between said first tube interior and said second tube interior and said ignition

32



10

15

20

25

30

third propellant nenber positioned in said first tube

interior and said | ongitudinal opening of said third
wonropaliéant nmenber receiving said second tube BaThstivani4991

said third propellant nenber is nounted on said second

q@-ﬂ&sf)éﬁﬁlbﬁédi m&qn asefdt secdnd queStnt@rousﬁscgudstannauy free
| an The apparatus of claim?2

%ﬁéﬁ duigl @,qrtacts\e;@la)ﬁlwct tf:'t%dlnatlara aurrotsncb@meéw'rﬂnmﬂné gxternal to
Eéfdsﬁrs{%% \héll er| or to substantially prevent fluid

communi cati on between said first tube interior and

sal d gecohandthoe of stirulatingpaduberthniegm formagion peyetrated by a
|t|oneﬂ thin said secon&tube interior is.
ﬁoéﬁtm vidicamgnicaganvyith thedgrmatien gPprising: d

resi d'p’dgblbﬂ vr\gl %féﬁWrﬂgPﬁ%g&u#’mm a%l?bafé it Bra@hfly to a

first st mul at ng
subtegrareaadormatiors twierereseid istitredation appwatusbmmpnses

fluid comTu on c

posi ti oni n§ ' S@i“!bﬁ[}q%‘f'n%ﬁ ‘Jgfﬁb&ﬁ)ﬁ iy rwrtemcﬂggr%épﬂewlgwnh a
i N prgandgh ! whéim sadfref fubeerall has m e onehapétitesably said
stinul atlon apparatus conprises, a first tube having a

first lengll of paigrfirsvtubedvall.fi rst tube wall with a

apertuf e afoibeR dibe it il 28 F, o508 niéir, saic

secondetohe tylshaving edsadril lubsantbrior asid 4 beond tube wall with
interior, said second tube having a second tube

i nt er @JENGHd a second tube wall with a l ength, a

conmbusti on b%@%q%ﬁbﬁ' 888391 %éltrﬁd'ﬂatos%ﬁuﬁ'ééid ’f'n‘é?etu e_interior

interior external to said second tube interior,
i gni t iexterpaldpzsgéd secqrubiubiecintationj ad n sai d second tube

interior; ni.ti. sai d conbustl nbd
ignition p.ag F@fp PLORAGRR n|99g°' one X/ﬂfﬂn?eaaﬁ second tube

conbushtefsr; body at a controlled burn rate, thereby
formng a conbusti on gas which extends fluid
conmuiigniing saidmemiesiiondradyf witheaidogniiea rrapagaier;iand

B T

%nm?aﬁ icombagtien agswhithesxtedds rfiuid @ogmumgmrs bstwéegh said
atlve geonetry of said second tube and said

|§g@yweH m&,n\gggrqw saish epn gq“ed, RN rate is determined
t
@Qgﬁg an'i/ |u%6815 hy &f n’?tﬂ'bldeérg.métél%nop%?Rj?’gﬁﬁr?g[agrolna?pparatus

oad o sard I on propagato

tselqnmd frooma growgaconsisiirugn df relbtiveageormbtry lof saikl sécoal iibe and
SSSF mtbustloﬁ/\%ody ?hlgkness of said ignition propagator, density of said
ignition propagator, explosive load of said ignition propagator, material
composition of said second tube and thickness of said second tube wall, and
diameter of said second tube interior.

33. The method of claim 32, wherein said combustion body is a
propellant member.

34. The apparatus of claim 32, wherein said ignition propagator
includes a detonator cord.

35. A method for defining the operational performance of a stimulation

apparatus comprising:
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di aneter of said second tube interior. 33. The nethod
of claim 32, wherein said conbustion body is a

wonropaliéant nmenber. 34. The apparatus of cl ai mP8RUS2006/014991

wherein said ignition propagator includes a detonator

cor d. secting netfiretl vahre défome ng ioee qREBAHIORALE a stimulation
%QHBor mance of . a stinul ati on appar at us

g?ﬁ@“@é’ﬁ@@tl ng a first value of one or nore
par anet er s gOfrset b Wlﬁ%'aoi'}sgﬁﬂfér iﬁérl'ﬁ)rcé?@% 'frgétr}gpgf\‘/vall with a

first tube having a firsSt tube interior an
t ube RNGthwivharein |saigtinst titver wiah e d dluradity bfik@er@iés along

has a t rtures along said | ength of said
first S?l?ﬂ'sﬁéfé‘n‘?ffsaéd Wﬁge positioned within said
first tubea Bémn@rtubé%@blﬁ&féﬂ“@vlfm%d‘@vﬁrgﬂ t@oé‘ﬁﬁ@%r said

tube interior and a second tube wall wt

corrbu§f3PQﬁ1d Bheyha\dag & seeandsiubei intesiar ehnﬂl a secmnfbtube wall with
interi En ternal to said second tube interior, and an
ignition prbopagator positioned within said second t ube

i nlt erit oa fvaheoeibusﬁarh dbode pt:sntim’fe‘df Wfrfﬁf\t%eﬁdsfn%'t €ube interior
sel ected frqom a, group consisting of relative geonetry

of sa@?ﬁt%’é%lgﬂéatcﬁ @\%ﬂ@&.lat%@ml on body,

(i ckness ah ftiflor) Spicabiidtr PRRABNBH. WS {dfObefahd! tube

i gnition propagator, explo of ‘sard Tgni
pr opaluemer, material conposition of said second tube

WPl SRS o ndiBl aRBTIOt 548 S Qe dram & giatiesgonsisting of
mlam gedmery &f BART $etdT tu@)@daﬁhaéélﬁrd@)n%us‘i@hdood\xéthlckness of

ertures along said length of said first tube
5 igl lgnwﬁnrrgoaagﬂtgr densjtyol $aid ignitior prafiagator, explasbresioad of

AR didn JToBrodfh thBHRP cRfiesoT iyEhull BBRRAhiBR an

thickhessiohsait Secorrpideaials, dinvets 6f sad @eébﬁétuﬁ@ﬁﬁenor size
gn co rises igniting said conbustion body with said

ﬁﬁlq e'ﬁW@ﬁa@ raPidSBidr APeiiuresi andgpatiesrs of said apertures
fgﬁ'PQVsalEj'?ﬁétecmﬁe&%Im ng a combustion gas;

obtalnln I'rst test run arelating to said
conbu90$|bnnlggsa plarality shpcess condition monitors in a well bore;

positioning said stimulation apparatus within said well bore;

performing a first test run of said stimulation apparatus, wherein said
first test run comprises igniting said combustion body with said ignition
propagator and burning said ignited combustion body, thereby forming a
combustion gas;

obtaining first test run data relating to said combustlon gas using said
process condition monitors;

modifying said first value of said one or more parameters to a second
value of said one or more parameters in response to said first test run data;

performing a second test run of said stimulation apparatus, wherein
said second test run is substantially the same as said first test run; and

obtaining second test run data relating to said combustion gas using
said process condition monitors.
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process condition nonitors; nodifying said first val ue

of said one or nore paraneters to a second val ue of
wealm/1e6pe30r nore paranmeters in response to saPdTfSE®6/014991

test run data; performng a second test run of said

st i mui3st iTire mpfraydbdiudainM3erfaitnesédrel ﬁﬁﬁgmﬂlrfgeéiéld rs%ohé value
ggbslantlally the sane as said flrst test run;

$aid rﬁﬂ?gog@eé%e’af%ﬁﬁt% F medifying said rss@coad é/@iuﬁ of said one or
mtﬁ&réﬂ’é‘[é@%ﬂe rret h\fagbgp?%?al m%épﬁ%r{a er gﬁ%silgirﬁﬁoonse

to gaidgesand tesicundlatal ue of said one or nore

par a ers. or dj fyin id second, val ue of said one

or mord: phednelickotaln B WRiin seickfrst ol rumaets s pressure
gat:e paraneters in response to said second test run

data. 37. The nethod of claim35, wherein said first
test run data is pressure data.
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