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DI VERTER This application clains the benefit of U S.
woraniisissnal Application Seri al  No. 60/804, 40B¢T/URL00T070902

June 9, 2006 and entitled LV\D Fluid Identifier." 5

BACKGROUND . During_the dr|II and_conpl eti on of oil

and gas vveIIpBILIt bm&“ AY\DIVES&EBEE: in

ancill ary operations, such as nonitoring the

dfes abppllcmyomf clazlem;l p:henbenfsied ofluti.fig Mrbdsidndll |Application Serial

No. 6ORSAES R e el e S g pepBamy | 1 L oo o

after a well or well BRCGEEROINRD been drilled, zones

of interest are often tested to 10 determ ne vari ous

fIdunivegt tho driflingped tchmpletith of eil taed s welés prendyobeeetessary to engage
m ne .whether co rc explme%ltlon

inanciff e Bp R PP oG OPEIDRRb LR Rbiet GUring te drlling

proces®Bt dviluatng MePRdtiili®ea Phﬁllﬁ&déftfbﬂﬁ‘atfoﬁs {irSREIYY the wellbore. For
testers, other tools for ancillary operations may

examplen efterde well erewelliinteryal hashbden diiliefl] zomgs eRiMDyressrart ofigi rigpted to

LV\D i
derermfl i Aot Sl miBbEane RSB R miflore i, qylsemine

whetheg Qbinngeréialodxpidifaio@ B ehetiaReable fdmalBADRIvialle khd/hélw to optimize
identification (ID) tool, and others. These tools for

produckipie 1 aidjtiespieriatmasion testers, ather ook for aneHemaiperations way inglude a
I 0]

e AN S ol YRR SHRRER it

or cenﬁradizm' paviag edviatlo ot hﬂe@tmmmm thQaWD asmmpm?esdtht &n extendable

oSBT GESRER ) (TSRt M s
drillingh Bo‘ﬂ&lo'lé) %10 eRqiiRea p%g/ep abLRL 1§ XRE echgi CRESIL ompdtMts and

are di spose wever , batteries pr ovid a very
devicey.i Mang @mﬁbe power soeln@rlgymanmratahnm t}smv@hnledeal; gsespposed to

. w_heavi on,the power source. In sonme sinple
bemgla%a\?‘?dcg%hes Qallgﬁ%wglﬂd pul se generator, a turbine is

Ug e@mic0oge) nBe[t@h@s PRI fcver th @pBlatk AU Iaﬁ'%éts of Hi€tool. When the
turbine is disposed in the drilling fluid flow bore

batteriggge ﬁ@ﬂ%t%dh%yarf: Késpasad) |Hovegever, ietteddsanpvide 2 vharlimited supply of
energyTalPﬁ (ﬂﬁh&tl §u5]t91 Jérwl&%s litPat GRANT th%g\;l a‘y 01{ ltf%\l\f)or‘la%é so&rcet I'lg S{Dﬁlg simple

rbine, providing a steady SO
dev1ce§, lsud:bl asen mEpulso gérﬁerat(mm l‘urbl&e idexee té @@iel:lﬁ@pb\wrtﬂir ﬂW\Bnﬂrpulser

syste for ters or fluid ID sy
The tufige & dERp1 egin g ks Buidiiny: pvegi dotaieg rhéll t filfﬂ}/maﬁ]dﬂd flowing
thereinf Wﬁtdﬂﬂﬂ% 1Y s J&ﬁ%ﬁtﬁ ﬁgm}%e&i%gg‘l B0 ﬁﬁﬁtvu%géja steady source of

adapt abl € power sources nmay |
wear oglhedunbine. val ve or el ectronic processor that requires

Aol oo G5 rSiRRC v B e D fe@napmaion testers o

fluid T EYskeHRS ForRAEmMPpIROAE [RPcalink & G8E, c%@%ﬁ?ﬁmﬁﬁﬁ&@dﬂah@ These tools

power. These conponents of the tool
requiresiobegit ande ieptablshpewert satiréser Ehe twlnm@y 1a¢1dd€na1y alestyid valve or

sl Mo 5By DG I BBl Bt on
or more hydraulically extendable devices that requires a larger burst of hydraulic power. These
components of the tool may be selectively usable at different times, and may require varying
levels of power during use. The tool’s downhole power source must accommodate these powe1:
requirements. The tool, if it is disposed on a drill string, may be deployed in the well for long

periods of time, restricting maintenance access. Preservation of moving and other active parts
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requi renents. The tool, if it is disposed on a dril
string, may be deployed in the well for long periods

wobooriimesso rest ri cti ng mai nt enance access. PresPCT/aEB2007070902
of noving and ot her active parts 1 WD 2007/ 146889

007/ 0709 ritical. ver, conple

s critigtfan R EbOR O d90ERTh JoRReAT | M LB dhe P TLT SyGRE: Pover
generafGNRLAHHINR, ﬂé&%&%bﬁeﬁtg dli 2l QWP AIFOR gtd%w%&d ot her

supporting devi ces. di ment of the

appar atus includes a hdﬂﬁﬂh@ARaV|ng a first flow bore

apd a fl ow t.he first aw_bor e, havi n

R ePpPif PRty s R TERERe? ot Sheban e i ShAoH P and o
second! v 56@0ME firktWOBER }Iaﬁng%ccﬁﬂl\f@g Auill floweng tHRYén, Ql"lﬂavﬁ:e dlsposed

di verter di sposed between the first and second f

in the prypies flowrorelfo/eaceize arfbid Agwaand # diveporsdisnosed bertwgnther{@rst and
Secondbfib%v Q&Jﬁ% ltlll&gvéljtellJ lgng'Lé 9 rﬁrgt ﬁ’gwf Fxg%‘e%httl%gg}ger c%rﬁﬁﬁé’ *ud Oén ﬂowmg
into thelkédohd fAgwiboud ghd @sé‘cbﬁ&posﬂﬂiﬁnoallohengép@mdn folf ehey Bk Auiid to flow
, through the device. 10 Anat her enbodi nent of the
1nto th%\iﬁﬁ%‘i“gﬂ‘ﬂl‘g bprecand dsugh e deviceol | ar havi ng a first flow

b

hzglii/clﬁlrllcg '%glbgalr Infe‘[?lf ?Fi%&‘%tﬁ %\;Elmuﬁé ﬁ'ﬁenr Ee(ﬁf;]ar f‘léw%g%g ffsFflow bore and
a secogérmatioon ths sﬁmbﬂw dicsp dieeidg i n dhhmgsﬁmdnﬂbxthgwhbmme a power

nd a f div rt isolating the drilling fluid from,

goncrafiiosSuntRAI PPN Dot P Eiat Pete S Ipwiracisaning e drling
fluid flohOe Sicvad 'ﬂ@ﬁ/ Hoﬁ&inthdﬁ*‘ét ﬁbsﬁﬁh' *hei8in (BEAGH A RASE fikRBes a variable

directing the drilling ¥ into the second fl ow bore

Secondalowov éﬁﬁfabgéhﬁf dlrdimg Huid. mtm &%eﬁcmdtﬂim’v beriabal vmbte ftsfw rate.
o0 SuPE PBbi P B HEBp Rl itaf i PR R R Pl fow bore

with aaﬁ@t @illsgconid dve hebeh eanldSObcab&T 16+ WBré Delatddr Sém the first drilling
drilling fluid fl ow and having a power generation

fluid flggaddpying @@ﬁ&%gmewélp@ prsemglyrdigngse Yierciten fedtadivater dapted to
diect 1 Vafifblo 3oYH &by SREPAWILL] W Ccbhd! i b bflf 80 NRD tool

secon [ ow bor e, couple
coupleding Ithe doll Icataramd! ﬂllaepommgenegﬁnmr &Emhiiyﬁwhal&bi the variable second
n t he varlable second 20 drilling fluid flow

dnllmg\ggwgr VA SeLerdles A gpiab B SREET §15Pé’[9f {n he Rofesr &gwéﬁtlon assembly, the
variabl¢ %B@&aalubﬁl@' RSAERP lsﬂbstahﬂﬁlly élpﬁdv@é? kSRR RUPP! Y

provi di hg substantially all power to the MAD tool. An
e'hib guibndinteno bt a meshdrd df ofvedingex tﬂlurrg ﬂawf inud dowhlmde itepl ancludes

fowing AU Bl e D8 o B st et i second
flow bre th thefdoRihale 36400 d1f/ér@Ngf hes@ioh Bf ﬂl@qhﬂ@mh@ls&;oh@ @bw bore. A

and dlvertln% a portlon the fluid to the second
furtherfepibpdirsneinclndepgirying a flew rateisd dicfnd to the besdad llowbgreng a

flow rat eﬁwm QEF %{A‘kw ore. BRI EF

DESCRI PTI 5$ﬂ%§ or a Q descri ption

dor exdmileardgseiptiod ioffedmsplafy doftedimstenbl 0rR, invakion eRfgence will

will now be made to the acconpanylng drawi ngs in
now bgiRadedo the accompanying drawings i which:

Figure 1 is a schematic elevation view, partly in cross-section, of an embodiment of a
drilling and MWD apparatus disposed in a subterranean well;

Figure 2 1s & cross-section view of an exemplary embodiment of a flow diverter and
power generation assembly;

Figure 3A 1s an enlarged view of the flow diverter of Figure 2;

Figure 3B is an enlarged view of the power generation assembly of Figure 2;
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Figure 1 is a schematic elevation view, partly in
cross-section, of an enbodinent of a 30 drilling and

word7apasy at us di sposed in a subterranean wel | PCHUg202070902
2 is a cross-section view of -an exenplary enbodi nent

of. a f] ow diverter and ower generatio ssenbl y; X
et B PoSSiecin Hiteo TIBir SROTHE oA R AL S gy diverter
and poed YERration Ak @G, 3B i s an enlarged view of the power
genération assenbly of Figure 2; 2 WD 2007/146889
PAEMgSZ00 2h 67002 vidw gfitheflawidsveatecofddgursdet i on vi ew of
ot her, exenpl ary enbodj nent of a flow diverter and
PR R 4 R 3 ERCTIhS B Ggp oo ey o Fss 2
VFiguted istaR@nfak @, feryRItid viely Ifiapbr@orforf the Mekedivditer f Blures 4
enlarged view of the power generation assenbly of
and 5A5j gure 4; 5 Figure 6 is an enl arged, perspective view
. t f - ' 2 of Figur 4 nd
chteeP 716 s poPi SAEL UE bl Dol oo I rosidft plate and

manifd@ sdstinbRSo faie difitedimémbf Figup @t e and  nmani fol d assenbl y
of, the enbodi nent of Figure 6; Figure 8 is a schematic

ofizis Sds & sghemalic ehperemiary smbadimentptai lasy diveisionypysteny and

%) 9552 e ol LAl BBere SR AR o 1

diversiDESCRI PTION I n the draw ngs and description that

tir oughout 1 ho spRETMERH BESGRIPHION ngS wi th ¢ he

SRNBie RAOTMEN GBI EERHAbS that TIMRES | ¥8h¥ts ADGnadtStodhaW R parts
figures are not necessarily to scale. Certain features

througlyput ttrespesifiestion and Weawings witlothe sema gefercateonimanals cespectorely. The

.1 Nn. somewhat. sche i.c fgrmand. s det.ai | s_of.
ceswing FRR 0 A2t PEPEN € oty RORTBBAERO ot ision may be shown
exaggdritb@®[rehle @ irCéonidwiat SMEMERNEINBQNE S6me HBRIIPER®ANENtional clements
invention is susceptible to enbodinents of different _
may nqthegRowsele tees Abelaniiend songiwnerss dhe pesent nvaeiiaa ib susceptible
to emb@ﬁﬁue%{seof%lﬁ?é%ht férﬂ‘g? %@F&ﬁ@%ﬂ&ﬁmeﬂ\% %LE cfe?c%b%@ ﬂ?&%&lﬁé}%lfgg shown
that the present disclosure’is to be considered an
in the eltenipks, fwita thiconndefstdrdingpthan dipprescnofdiscloeure Ny @dtieotunsidered an
d is not intende o.limt the.invention to _.that i
exemplifiyayef _rogﬁléedmgwaﬂ%fe%ctﬁ? BEEnREy anchis 4o Iytendeg 1 G i yavention to
that 1h8&RAUNACHsdBEd hékR. dt {f BRI RRERLAISHE  the UlFrent teachings of
enbodi ments di scussed bel ow may be  enpl oyed separately
the embediinanta discesaéd i ve ey b ematoyedh saperataly adu eey stéstbleedmbination to
resul t.s. Unless otherwi se specified, .any.use_.of any.. .
produc]egpwegfre%lﬁ% I?Ii'lp%otheg\gwﬁ ggetcaf?e%, anéfr}légagan fo% BB&‘S'“?H% connect”,
“engageBticaghle”, “BftacBYorGink &jthdr @& BRSEKihS kA GntdActidH BHREd Q8nents is

bet ween el ements is _ _
not meant to limit the interaction to direct interaction between the elements and may also include

indirect interaction between the elements described. In the following discussion and in the
claims, the terms “including” and “comprising” are used in an open-ended fashion, and thus
should be interpreted to mean “including, but not limited to ...”. Reference to up or down will

be made for purposes of description with “up”, “upper”, “upwardly” or “upstream” meaning

toward the surface of the well and with “down”, “lower”, “downwardly” or “downstream”

- meaning toward the terminal end of the well, regardless of the well bore orientation. In addition,

in the discussion and claims that follow, it may be sometimes stated that certain components or
elements are in fluid communication. By this it is meant-that the components are constructed

and interrelated such that a fluid could be communicated between them, as via a passageway,

3
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25 not neant to limt the interaction to direct
interacti on between the el enents and may al so incl ude

WO pabi7nesssy i nt eracti on between the el ements deseeT/bem07/070902
In the follomnng dlSCUSSIOﬂ and in the clains, the
ter and. ,Sing £ used.in an

tube, 5 TS0 o R SR Entine O™ o Py ey B 8 alf generic

measutR2At “‘hﬂgldﬂﬂ’lhﬂ'%gor l%gtgufgoﬁvhjlé MilIBE Afaratus andRESRARNCEHE Yarious
up or down wl be made for purposes of description

charactgiistics' mqm’tlonedjﬁpw, 'as wellpaseotietir )featujﬁs ;mqipémraeam;thyéambgd in more

detail E?erq%%%{ %ﬁt 15 Té?arcet tgﬁtht sg:g @atﬁ:ej % Irﬁ@m %m )&)llowmg
detailedl Besctiffidh d’f&he @ﬂﬁbcﬁlﬁeﬁt@ @m&\@jf teferfing @y @k @&%n@ﬁn}ﬁﬁgedféﬁiﬂgs

bore orientation. In add ition, - in the discussion and
drefemaetinsally &1 Fiawe 1.ta MayDoeok Hhist thaws sshenatigalihag a part of a

bottom }?Jlé %S%ﬁ%\gﬂﬁgﬁlﬁs €3 aff Wgﬁstu% l%ra%{ihg{rflﬂtlﬁ{ ‘flat its distal most end.

ommuni ca meant e components

The bcﬂfom aolasdssengii e b 1saﬂﬂeﬂe&tfﬁ:rnli al @ilbge placior Matkuch fid dlisBip or other
mmunj cat ed between them_ as via. a

Convef%gg!gld b%évovl@ Mglotens 148bdriibetTreSinoirperrd duouch e 3 and a
well héXld 4 ORGHichtiorAl Fh]‘?lhn% %@mﬁﬁ%ﬁtgg@g éhB@n% cﬂ‘lfed \JQW% F%i{aﬁlck 1 and

used to nmean a asure
rotatesdhe Holy girimg Sndnid tBe drlllll:ht] heaeppathathis? anﬁbrmy‘sbc&nimle Xhhrough the

vari ous S nt| ed abqve, as wel
formationppgteral 2 Bf%%agogﬁlaol%ﬁ idpdesy wfl] setiedb ipraiae ok aﬁ%\ﬁgs 15 with
the drill MFB bEleWdrentld & phRurhRaslitidtrRABRPFRBE of RsdrAAREsuch as reservoir
skill'ed in the art upon reading the following 5

11, thacﬂ@mbﬁlwe@é@@ﬁmt@ml lordrastrbione ire ptuodimeseinkly viabte guantity. It is also

conmsteﬁf\% :[}regte?c%mﬁs 1‘%@1’? %”qun?\’%%ﬁ?g (ﬁVY'?O@ eglpf @IH{ 0{11’1%1‘ bottom hole

assemtﬁféh eﬁmthﬁaithet (ﬁtﬂillrig apatan@fin danddsséd tﬁﬂﬂﬂF GyvithSIBRdBA¥d Blatforms,
whi ch includes an MAD sub 13 and a drill bit 7 at its
as wellgs afishordsilingrig showm i lgtedm IRl dndaisesin gddgiqnsto the MWD tool

10, the b%ﬁ\@lrn%lé gsgéﬂlﬁy%rdo}n aEJrFa a%i!)@st Joﬂ(/gﬂt%nal C#P%aﬁ‘é afid %)Q't% 9Euch as a

conventiona orm via a Stri
down Me ddH mhdtms tarrbtagy Sedrsbleliteih,os ankd tpuise uglbmatry sgesm, H\/IHﬁDI oda LWD

hea nventional drilling equipnment (not
SenSOYSsmﬁte% a§a ﬁg@ﬁ%‘&w\ﬁ“ﬂ Hed™a derrick 1 and rotates
tﬂﬂlﬁqo@@h ltﬂe BioLemBodEnt R8scHbid her@htpnﬁalﬂ?lfiéﬂl&gi dPstring, it is

forma borehole 8 through tthe formation
COﬂSlstﬁ@tt ‘étﬂll éhe @achitgs hvoie it ghesMWEN ﬁ@db$0 andvather sompercetsidscribed

herein ) BT BeBE: Plehee Yt rdiR el obls Bl i 6 o WOIR sting, or

example€S ERNR| dBvemMER RS 4 EobliMcliding ke chibdlindhe BekHedeHerein are
to contain hydrocarbons in a conmercially viable

contengplphest bt e present dlisglosee,1md desnspiesifie smbagliptentsiissaribad hetaiggre used
Imrﬁmgg%faEM%Q?Hmkﬁgu%MD tool 10 is enployed in other
ottom

senblies and with other drilling
amfaﬁag wswi to Higurd-2bas edertiflatyl dmighdivhbitt dfanflowb asegbion and power

| at as wel | of f shore dr|II|n as shown
genera@?lbw e 10 i Slawn | Abt e o 19 frlile ST 160 1 p g A gpgn assembly
102 and 90he oftdr edd€ a Aa&'n‘é 46 RN Ss %g%%sﬁ)osed in

conventi ona para us an S St such”as a
a drill bollae 1@6iHavingot prmary drdtimg ﬁuﬁit ﬁ@ﬂéﬂbkeel@&)ﬂnhd a divextdd pulse@ndary

t
dnlllngafﬁ,ag gg ‘rg:{\‘/) i%&#we’r\y@? F{gg 8(}1_I{SV\PStCn’[2 9V1 %{]esp?"fr:ssent cﬂgcloss%fe fglr‘nile system
to be disposed in other types of housings to be coupled to a variety of tools and downhole

COnveyances.
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Al t hough the various enbodi nents descri bed herein
primarily depict a drill string, it is consistent

WwWowdaoi/14d389 t eachi ngs herein that the MAD tool 1BCEDS2007/070902
ot her conponents descri bed herein may be conveyed in

t orehole r ot t eerabpl. e string or
STorRe s gt e oK Ao tinbed SERGT UG ey dheBer paEmaly 102 of
Figure20RIshdWg! tlk Rgsehibey ?@Pﬁf&lﬂ@l@@&fﬂoqﬁ&%ﬂsﬁﬁ%oﬁeﬁ@ &mﬁfe@ t¢ valve
contenpl ated by the present disclosure,

assemhslp dédf ilheerabedisnantly ldégs wolhr@dteﬂ g0 éhen S@naday}s éld)w bae 110. The

vaive S35 Faclogs L nieatli ElsBin Rien 3 £ 5% FBIRG iy 9 havine
an apeRifé QWA a %%ﬁ’l@aiphﬁ% 194 ST R dsSerfhIQWN4 shéwh iifi $te closed

end of the system 100 is a flow diversion assenbly
positionOmeayie Ge pitien parHer 1208 maingingdwe s pgatien sthiewrthe aperture 122 is

ou o SRER Y Ghon 0%, BN LY 3SN0 165 3RP SR04 e B 112
The hydesu#ic pOBioands ana@rl bee;ekeﬂvaby a&&&@ﬁﬁ&ﬂme thrgistbim Pertibh URO such that
fl ow bore- 110. However, is eonsistent with the

the apgsiugs did mAVSE fyeant dhg 89%%6@9%&3@% lgo de the aseyed! 32nbegins to
ovesf ot RGP 455 130 10075 SOURNGE G B Yo s o
divert 8@ (US2 vt OF0RGR | 1 Rafdethe aptgtwmiaz tAs EjegipeerBAzz amtinues to be

. enlar view of th | ow dj verter ass L 102 o ,
atgnedEghlE ooy Peheiportine diedl Jo w08 Ointr deTatoey bage 108, into
the flofH HRESHPPoR 213, tﬂr%%gl‘i ﬁiépip@ﬁur%QZQ MR a ?él':fe Sec;y (ot 4hown) that

The val ve assenbly is connected to ondary
ultunatﬁlymmnb@ﬁ%tome) secvh@ary \ﬂarvvv@raé $@ (thisypatinvpyi i choeiegombetween flow

actuation portio ston ortjon
bore 1 SRE LA LEE R kRl sRAN QBsd 1, ARG hRN BB Y98 phe fow
diversidi Bory 21 ¥ éncBhs @plitite 114 areSuibh@liphed, M §1§rﬁﬁ@e|n®§@&ion of the fluid flow
ﬁOSItlon mean t he |ston Eortlon 120 i s mai nt ai ned
in the 8tip éwevtﬁgFOethﬁ isae L 19-e Tho pisfog pogtign BX0 qan fiecctuated

C 0 r e
back ofif O%W““d'h@e?. %ﬁ“é%srgtt‘l%?&‘%fsﬁdﬁﬁﬁé‘w&r B afsdefdls Jetow rac
passmg‘r&ym@ theldéctdioe ﬂywa;mthj af['hel praerg| dishbostiteeispios tiarited by the valve
ortion 12 uch hat gperture 122 noves toward
embod tﬂsb‘{]ﬁsfﬁ erﬁfa}vp e odimeatsogR by B%thtg Pgem slose and regulate
theéyggﬁhQQ“H%J;O overlap the flow diversion port 112,
d flowin the primary fluid fl ow bore 108 begi ns
tRﬁferdng erv to bigune3B) apventirgesl g ewef geriowet 2ermnationaesembly 104 is

s SBFE L S RO R 58 g g s

recelvuﬁé Vb 158 @itiblell €0 el sodialyl fw Bored 1808 he ptfary H68 bhleOWdisposed
|ver5|onmgvrt 112, through the aperture 122, and into

adJaceIa thaswhiye (Rt hewsongn)3 mudealapumttmry 186 1and dhes turbine 126
e Vs o4l
neud SRRSO L QRIS o HRL LD SRBINA St s o e
fluid imalye @hﬁﬂr}b@o%bbﬂedlﬁﬂ‘les diveedlde am thd alwpabilz) IIOMsﬁEh tfhed being
flow, diversion port 112 and %he aperture 122 ar

commupnifaied tUrgyfreetying Bf gifs iThariipdpwithen BassesHbrouel e qrtog 126,
causmgl_ fndl lc&‘ﬂg&%% tgr Qc%%ﬂgscm@ e ﬁl@‘?nérr?oeﬁ' é§4 falllcf% p.l?ﬁﬁhe]]}lgnp 130.

e piston portion can be act
The pump 130 may be used to provide hydraulic power to other devices coupled to the pump

- 130. The turbine 126 may likewise be connected to other power devices, such as an electrical

generator for producing electrical energy. The fluid flow exits the turbine 126 through the exit

- port 136, which connects to a borehole annulus or other surrounding environment. The present -

disclosure is not limited to the turbine embodiments described and shown herein, as other
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back and forth to open and cl ose the diversion flow
path, and also to regulate the flowrate passing

W0 booougdsss he di version flow path. The present PCT/US2007/070902
di scl osure is not limted by the val ve 20 enbodi nent

ik S SRS B2t B2 000 Bl v ctod et oo be Ve

power BSFERS fikilhe 8 YeabBor dfAHE BuidBritPdsediRl Bla8&0vatce Wueketd &epaddles for
ower generation assenbly 104 is shown. The assenbly
examplQ ariagied abwy the kivaunfetene@2f kawhey ca wlindsrre @6templated by the
qted therein and a receiving end 128 coupled to
pﬁﬁa¥ﬁgcg&%%ndary fl ow bore 110. The primary flow bore is

dAR dheBowdivaeenisséhislyt102 i 8Rwh2Buplth e Aelcnibudidding with
i ncludes an exit port 136 and the turglne 126

the popge g@mé%loa agfempdy Mg cmst@m@%mqﬂ hegein dhag ofhgrpmbgdiments include
v, y f
connecg{ng nt%(? lﬂ%#v did orag&irgjéy I1€1€?t OIlI}JtOHEFﬁ% 8? Fl({(l)%v ole tool The
flow divkErer z&slﬁh]blﬁfllﬂﬂ tk ﬂmumgnded QYo ape\deﬂ @enkfgon E}ﬁ];ﬁt&i‘lhso Eut for any
end 12 k{;he fluid flow then Easses t hrough the
combipgtjog; GCOMROZEYT TYIGTRIR JolRcHYH And cYﬂ*FﬁB‘ﬁeﬂ?‘é’ fliyersion may be
requird@t ate and drive the menber 134 and, in turn, the punp
130. 30 The punp 130 may be used to provide hydraullc
pﬁe\kmugon@tt hterFlgal\ﬂ é,esn@berpbm'dodlmenﬂﬁ ef puffpw di3&siofhend power

genera 8{} ?E neat&élg (?HH%% tﬁe%gp%faﬂg |1nc u(ge otgk? 61?/%1%12)?1 assew%ly 202 and
a powBf Qeegtiod Ak@stIyieal ARn@foYollath®ef hdliseh hIRVErgsh beantfBRI 212, a
turbine 126 through the exit port 136, which connects

primaryoflew ore RS endrmsasday ot diertesl flow b 17 0. The ﬂow diversion

sssemi 200 BRR ot A8 SR vin A TAERAE R BRI o2 bR 40 3a,
as Wllloiemﬁcrﬁea/‘&laﬁow 146889 PCT/ US2007/ 070902 t ur bi nes and

devices wherein the kinetic energy of a nDV|ng
%efewm@ Flgwﬁe%a% ekgrecdywigr ofihe g lﬁﬁam@swnbly 202 is

shown! eﬂ‘[;etdrﬂpcd?l IIS r%' %6%05965%&1?5&@%%332‘%53%&@&% eZOSa of the

ets or exanpl e, arra out t
primaryi fhud) lﬁlbwrk&mc: éO&)f Aammimé:éﬂ 202 icylko nodentedrie tleodvile mpilwt?ﬁﬂ having

cone . RSBy LRSS 5 e LR Kl Merne 200 The
insert SPIMASRIdEAhI BErM théchakide W‘@ﬁclﬂ@sne? hidkdrO Bo%?e‘(ﬂi’fot'hM pia%l 240 via
|t|SCOMemﬂMedhmelnfhm ot her enbodi nents

drive mergbagdds. Ebmme«dlanﬁgl Meaofates thednerabar @48 as@emﬁtgte mzplate 240.
R A5 QllaBedOMINRLE L8 bly 204 i
VerPE88 8 o% Filarged ViCR o i S 66|38?%7a?°6’rasaem yeURIs
shownpOTRE ag@ﬁ@tﬁao@ns 3PPaH abUse DMWY 0&NWith CO MY Riaffér@ites. The
of tool conponents wherein_ selective and variable flow

assembly 8¢ dichklcpajurbae o1 flopegpar 2Auto resivey ¢y eitpdribsds frgm the flow bore
210, bu tj a%'br ﬁclﬁdes%oéxﬂjfoﬁ%qgf {%ﬂgctﬂl tﬁe Ilﬁ&%ﬁﬂﬂlﬁgg §éc‘1%r1]tﬂ%nnﬂe primary
. e apparatus

enerati apparatus 1s S own
flow beH)Zﬁ)S]thdESma)nfelan\(bodlmm shodivaged fitbidyisAdmart) diccted into the

ly. 204 drill [ 206
annulug g\{w@gslggigg grteelfrxgl?no(sl%%%gggfsé v&rqtg(iﬁlﬁdésr éilrectecc:lqn.ac:fél gnto the primary flow

bore. Further, a magnetic coupling 250 detachably couples the turbine 226 to a pump 230. The
magnetic coupling allows the turbine 226 to be easily removed from the pump 230 and
replaced. - -

Referring now to Figure 6, a perspective view of the assembly 202 is‘shown. The

rotating plate 240 having aperture 244 is shown coupled between the manifold 212 and the

~ insert 242.
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primary flow bore 208 and a secondary or diverted flow
bore 210. The flow diversion 15 assenbly 202 is

waolpdo7anesss fromthe sliding piston valve type PSEERI0Y070902
102 of Figures 2 and 3A, as wll be described bel ow

ferrin to Fi an enl arged view of the
R e LRl TAIE SRR i SElrp b plc and
manifd® hdsBmbBY ard Skt OindQBurk IS 8t ke 1206 &4 éosafb%e('ﬂ ichNBatdhe aperture
extensi on 208a of thé primary fluid flow bore 208. A

244 is glagneflovith the Bowsboas 3¢ angiLabl e Hmotgdhethel pisemblyok HapughQBe primary

.1 shavi n anecti,ons to the f.low,bores 208, .21Q.and a .
fuia AFRAERF RITRSE ORE roifhy eiun) opeahs e fchipeg i 1R0p 8 240
rotated2¢highilP ehdkiBst e GEENTO RAMBCHRA]I ST A4iEh tHUTdW BSreR0BDART partially

coupled to the plate 240 via drive nenber 248. The

alignedreic piegatoniping 26thy ot thelavn borge and Shrssecendaelow dog 210, Part of
e B0 L LG S EL 0 L0 o
generafibve @hs podifion @A0He phites140i dhatvntio Fidiee dBsambe udiliOdd shgttly to vary

a few djfferences. The . 25 assembly 204 includes a
the flop, fpis; Qe Fdp Gl dediversign dlow arg 2% @BV FisarediC, the plate

f I e i [
200 IATRAIR B @ALERENLy Lo BSIELIARY SO 0 R o
the pripraryrdrillingf flwods e 1c2@8ondhiw flowi tore2¢0 el dbké rebine 286 for power
iverted fluid is uljinmatel irected. into.the
senerafiph i 5epatly o iolh £ POERBT e (H Y Gt ehanneled o
other deliebsoth& tHirf 186380 NARE oePgddetutiphi mary flow bore.
Further, a magnetic coupling 250 detachably coupl es

tHe embediments 2 the fovpwiyeregdescrihed dgrammgreesdlectively usable and
: upl i [ | he turhine..226 to .easily. re ed.
sdjusFRR) PR Bl gh05le AL BT eER oRF Biboigl RE Rpinctuse
feedbablt gtud €osfirol an@BaERRdhE Vemmueatdfs hBanfssaitdl Yecdaryi B determine
own. The rotati n% pl ate 240 havi ng aperture 244 is

sh
when 18 Slgty ST ddtooks: webrind veheidhs fleVaate 1 toabrivarted Thedlow rate to
A9 . 7 f i F .
oo SuIGIZER 45098, STHLIRAELSLIANGe, R Orogons
minutet REM)atfahd mgbipd andethanthemamict obiguta slsemb leynbadieneat) dvwexataple, the
Figure 7A, the plate 240,is positioned such at the
pressuig, [P (hs Dumpp PQUEFF e R en B | GusBtcobds aiine cen be

monito?«i:d al f@éﬁbﬁ&]{) 498etbRBNiRS SEREN Yhel §ivEREONGR Eé“%ijEtE&merl multiple

I
uid flow bore 208. In Figure 7B, the rotary contro
compopglthahihs hedl sreedingesed. anddherhes ppawer 24i0 ongh&systenattleig feedback

will reﬁs%]cié %Ifq%ﬁql (chﬁlg]gtgnctfg gﬁd %IEOEV %iﬁ\%egt%f 89 Aé%djuéwglég’%%j&% rh%‘\j?v r\gd.[et al?ld thus

ow
more pOVRF dRPIho Jurbidch THetdusitibe of landibates vaAR8 oanstafidieplate can also be
secondary flow bore 210. Part of the primary drilling

monitofgd gsdfgedbpek. dif preleetical mereerttapisicPemedbiorthe prigne oroftpgegand current

o e A 055 ARRE VS SRS Sy TOEMBELIHAR s

pressurel dag bk Inyorfitoredan yonjtuneioh vath vaitage add tureent.| Ini diditiontte nideRanical,
[ verlsi on flow bore 210. As shown i q) Figure 7C, the

hydraufj 9f glectrical loads on the power generation assembly, témperature can be used as a

feedback information.

Referring now to Figure 8, a schematic drawing shows a combination of various

embodiments of a flow diverter,- power generation assembly and feedback and control

mechan-ism. A flow diversion system 300 includes a flow diversion and power assembly 302

: apd a feedback and control system 304. The assembly 302-includes a flow diverter 306, a

power- generation assembly 308, a pump. 310, an electrical generator 312 and a tool 314

7
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10 240 can be rotated to its final position to close

off the primary flow bore 208 and direct all of the
w@rootanegserilling fluids into the secondary fIw\T/bsme7/070902

210 and the turbine 226 for power generation.

. rrentlon the redirected .or diverted fluid .
consistBi G o R ABTORI S GEREPe Gt h%c[apfaﬂ%‘n for Various
combusa!@lgﬁse of RE cBﬂFo&%’&er THE R84 dkOthd %ﬁo?@%@éﬂh rﬁ@@tlﬁclaaies a flow

| ow di verter described herein are selectively
dlverteu §@nsme3bﬁnd POXBT asteublyateheor 4 8. as purop wemspr 824k ahledsatrrcat generator
di verted. rt.ai n _enbadj nents, al
sensor 333 o8l S 28 g GO TRaRIEL s P TS RIRTE ABPHAFES flmponens
as showilf The'Rhb@H aReBEpISAtYa fedsiRk Qfdﬂfbﬁ@r 30¥) @hidhNAcl il @Warious known
diverter is to be used, and when the flowrate is to
procesgoas g map be Thwosqdowy agipes logatianpesuchy @b iith B¢ asseainies d 00,6100, the
e
MWD?%%EQ’ o{l?éﬁ\ég %:gxgengsadgqhée l?)%to%]l lﬁo\g 55@&%‘&}%;36 81; claptﬂ eﬂ%{i‘ of tge well.
artt stehgtﬁs Eﬂ’bﬁldémﬁn@jdbﬁupemﬂmseﬁh@@s £He dxample, tHeCErensor 316 is a

. exa the 20 pressure fromthe punps connected to
positiop alﬂrgp%v%y%gr oRpEng E@gbasdipsqugd Bﬁﬁe]é"i H sezseT B LS 1s a sensor for
i 35LLE
o Y Lo RO Sl P AL 3 s
voltaget hnad tanint arf ehd elengicails gseherzmrrd?’ hend thfs sensoBRF i amither qrressure

t hi db k | fl t
sensor of FpQ i@ G o S sBesaRd T RO Ries e The rgeessor 326

may chi@hinRb&babk Mol RAcH aﬁn AR BhR OB Ma fcfrf?ﬂ&h&rh &r fluid ID test
turbine. The position of the diverter valve or

sequencot Ahe ARSI aieteCt: egtall poptEe? Sichemimuriede denf el prdeessor 328,
electr gnerat o s coupl ed o the turbi
which oy BRI CE HhisS, pPERTH SARE: 12 SRPRIRE b bt Bbfery. For
examplED i b elﬁbodlfneﬁt P TProk&ssdd XBMnSRAENA peslcRemined riigre of baseline
t urbi ne, speed and pressure can be nonitored in
speedsdghp HHBIE 3R the PV oty dfe dbie sener 3| hganres baropety of the

turbine T8GR tF@lpeed Y RPAELE eor[lrb?r{ee Ghd feahedsORE 3p i 'aglgp%rgd to the

power generati on asse nperature can be use

stored dasdlieedbesk td déternmme mﬂmthesah&aﬁma]r bpegd nufnthe otufbiigU ise within the
a schematic,.draw i nati on_of .varj

predetd g PR £ L1 DO omii o PEho isHar 306 AGEIE, to vary the

dwers@r? paAow ARd fiks, Ctﬁé‘%wmr&f) Rvafhble TeERFEHsE B a &tfaﬁmﬁ}ﬁ\étmn that

di versi on system 300 includes a flow di versi on and
a proppbyves nats withinl ¢ reekterangd aafigredbadieseling. cAnsimalar smsenmay be
execut%igéé Fnea Wieé(f %toP%th (gché%llng:}ng %%n%a%t %évdg%_s\é\?orlttgﬁe an(P current or for
other pedpRatiel bEtk coppelicat:yredddipidcddiool 314 7 WO
2007/ 146889 PCT/ US2007/ 070902 consistent with the
Varaneiler @ﬁb@fhmﬁ%tmﬂ? st pf Bedurdrceimthe ot cadsssmhbl 08 may be

s R0 1SR R SO O PR S ETRETE B THSy e e

320. Tikwpretiand @ﬁﬂsmﬁ mdddirerfernpomey bassdnbbitagehs powel@ipia to the tool
1;pu sensor. 320, an eI ectrlcal generator sensor 322
314 Eyrihgl thestepdhsrk @QQFG%%H 3% PY| ORISR age Semieaee inpthe tool

procesy? 8hk t@%:?&gé e a1 rffzfﬁggi {@cﬁaag’e #5the ANt J{ﬁ)%ﬁ@&% Tsed by the

are coupl e processor
tool 3lidnml thd esa Artirou sFdcreovample, the processor 326 can indicate that actuation of

several hydraulically powered members is to be executed in five seconds. The processor 328
will receive this feedback information, and direct the flow diverter to open, or further open, the

flow diversion path to increase the fluid flow rate and thus the power output of the power
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processors and nmay be di sposed in various |ocations,
such as in the assenblies 100, 200, the MAD tool 10,
wotden4essnponent s of the bottom hol e assenbl y BCT/0820a1/070902
the surface of the well. The sensors i nclude a variety
f i fi.c sensor -0r _exa t he. sensor . 316
asserrly SR TBH. (e E A Gy P LV AR B B 0f B RGP P adgown event.
Other S1886dibRY iIdRIvther Té%@b&‘f{riﬁt%ﬁnﬁib% dsisBloS&NRPEinf Or 10
detecting the speed of a turbine, the sensor 320 is a
pRefss’mgenosfettthgurEt fiea Blonk ofagBae of nmmlalmesemtmdtrages afd method
rrent _of th Iectrlcal 1
400 isSYREE T 1n 3o bOBoTuRAL M PewdT A0 Y eb7 Siat . ke Block 404,
fluid 15Vﬂ6tv@d ¥ DOfirsSBAS Bb%. Tedlnthg the THR FOMARAIAI 1RO bo3d & indibRed at a
processor 326 may contain feedback information, such

block a%6 aRIvaTtge i RoRieT Jrtha iigriirt foothe evcond o bor isardicated at a block
408. ﬁ&%ﬂﬁ]?ﬁ? eEB?% &'ﬁ%r feﬁgo?to? gt%%c%g%)% a%igiét%r%g V\ﬁil lv S0 negnbod1ments
describedchatcia, & indmalcd g 0blothet1pr ope atblockaHrlZ;QB'ﬂBé IféeﬁBadkomthm an

éﬂﬁ neasured property. For exanp .in one
acceptahip Gfgve AT 1S ﬁﬁ@etﬁﬁ%}% g@&tstngmwwu%@naa piedeteraingd nge of a
baselide?819Fe Piopgxﬁ%ls'd@&nbé@ ‘ﬁ?gﬁgg Fefits el N <N % Q%l(ﬂ:‘ﬁ\’}?ﬁ indicates

assenb The sensor measures a property
varying ladlowt mtetxifnhe fheidclivected trite thepeaadiflowRRIvE.0Thé pt@cteaq idthae directed

SRR S N T R MO B

be cloﬁtfd tifﬂ)@dtﬁ‘l?rtﬁé MRid Forid &Q'%C&dﬁeﬂ&g H&‘@gﬁirﬁﬁé’ﬁté&eg 1 8RQe Ak, The
baseline. If not, the flow diverter 306 is

mD@%SGWEstébkﬁb4W&ry the diversion path fIOM/rate Thus,
fI Lten oS vari abl.e i.n gnse
glt e n%c? it tnhc de vanBII;s COélF]i’lIlahOélS Hi e cop‘ﬁ;opiergs of the exemplary
procesp ne(utetne il figrthef ampedifiend 1ﬁ@ﬁ(ﬁi ddd@iondl &infPohadts PF 8&Bdhodiments
executed for measured properties of the

may
descnt@ﬂéétewb%ra et o csImPlsuB N el tegebodiacts of themcthask400, if it

e 080 BEERE 45l A CARRISE B PSS s
the bldclrdd 6 rte simply peovipdevehe ﬁsdﬁaﬂnilyecB@&nﬁ'@yonEWGfre a3 rvadatly diverter
sor.3

and the pressure_of e unp 310 may _
alowsy € B maeéﬂueﬂ@ysoefh er 19y, adm%e% &H&’Oét“éf‘é%ii@mbed
herein erH@«@ WRERRIMoR TR NGertts &6lbE ChRbA,3ha tﬁlﬂ%@ﬁ&\@ rat@ lzﬂnfl) gBWEIOChosen
the too 314. Further, the feédback processor

also. dworietiahetherecmbedimentt @stprswetquén desciibed, tke tfodback may mclude the

roce or 3 6 to an i te.an c e or d
beginof oD s Pt SRR Il FP Sg? g SRR ek Tt he
block ttoesm@atb theiblece 41 Fokitle xRnmbek 4tdtﬁwaw§a§§at op#éh ©3¢hd the flow
i ndicate that actuation of several hydraulically

diversigp ¢ BRIV SREEBBREEOT s t 0 be. executed in five seconds.

Ikt?sttl% Ghe %bt"r%ﬁn i ééco%cﬁa@?mﬁ 02!3 ‘?lné Fo%?cﬁu%a Selecttvely usable

or ITH 1 on rect | ver

and Vaflalflt fiew cbmﬂer reﬂh&s wdapwh thet@biie@nd patpuntpo It ﬂﬁlﬂlﬁgﬁoﬁrhﬁencmg
luid flow and thus the power output. of the power
90 per%en Do onIsEBolc PR R PGP DO 1855 Hig NP gtenre fgrmation

tester, gﬁteaﬁélﬁ{%fr&gﬁln{%@é@’ ﬁd g%ﬂ:&g\r/oefﬁﬂg tﬁ‘l‘% ﬁrgetrﬂlgiﬁbetgogtr R 01{113 affecting the
turbing Hrparctmt of the rtinfee tiivthek aivafiollerdiviecer alls dicontrasbament to the speed
of the trt]lﬁari%, Whereas an all or nothing flow through the turbine provides no speed control and
therefore‘ adds complexity to the controls of the entire system. Because certain of the
embodiments including a power generation assembly- described -herein provide a robust power

supply and variability of that power supply, the embodiments are well adapted to provide all of

o
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Referring now to Figure 9, a block diagram of
exenpl ary enbodi nents of a nmethod 400 is shown. In
wor@7amssei mrent, the nmethod 400 starts at a bl pCRUEDA7/070902
At a block 404, a 5 fluidis flowed in a first flow
the fluid. fro eco flow bore is
the poyseedrE i he HTBPIBE M Bttt ORI RG T DB R F G respgle, power
sourced Héﬁeﬂdéﬂt QY duPfad Bt REBA! dsufch C&W %@6&bl§bdﬂ@ﬁé§éﬁa§&daﬁt tlfe surface,
| ock 408. Receiving a froma sensor or
lebephmﬁégﬁor as descrlbed |n varlous enbodlnents

ri bed here i cat ed at

oy Bk poic Sy henls b ik iV it &G mply{ohs on be made
by ond &I, inOthe iaf WithRedbgelnd AeMUEE REirA OBrtéH@E]hk)bf Whik RhenBon. The

predeterm ned range of a 10 baseline of t he property,
emboda%enéﬁe@% etsailied ive sieyaplAg ey Hadedrs . nof flimigyag. Many | vggktions and

e

i ol S R88 apd L PO G0y ALkt e sope o
protecttdi’nelﬁ ndt fimdtb@ o tHeadibodimdrieddbtisdd, A08is onfy IinES] by theeclaims that

epbodi nepnts, of the flow diverter as described herein
follow ‘;/SCOB%OQTV@@% ghalljiagindg allrguivaientsiof the spbieshnpaiisr aldbg plgims.

flow bore as indicated at a block 416. The process

ends at a block 418. 15 O her enbodi nents include

vari ous conbi nati ons of the conponents of the

exenplary process 400, and still further enbodi nments

i ncl ude additional conmponents of the enbodi nents

descri bed el sewhere herein. For exanple, in an

alternative enbodi nent of the nethod 400, if it is

known that a certain quantity of power is needed, the

process may skip fromthe block 408 to the block 416

to sinply provide the predeterm ned quantity of power.

The variable diverter 20 allows the predeterm ned

quantity of power to be adjusted, as the enbodi nents

described herein allow the position of the diverter

to be chosen, and thus the flow rate and power chosen

al so. In yet another enbodi nent, as previously

descri bed, the feedback may include the beginning or

end of a known event, and thus the nmethod 400 may be

adj usted such that the block 410 skips to the bl ock

414, with the block 416 al ways being an option to end

the flow 25 diversion and power generation.

Positioning the turbine in the secondary flow bore and

providing a selectively usable and variable flow

di verter reduces wear on the turbine and the punp. If

drilling is conmencing 90 percent of the tine

downhol e, whereas generating power for a fluid ID

systemor formation tester, for exanple, comences 10

percent of the tinme, the fluid flowis only affecting

the 30 turbine 10 percent of the tine. Further, a

vari able diverter adds a control elenent to the speed

of the turbine, whereas an all or nothing flow through

the turbine provides no speed control and therefore

adds conplexity to the controls of the entire system

Because certain of the enbodinents including a power

generation assenbly- descri bed-=herein provide a

robust power supply. and variability of that power

supply, the enbodinents are well adapted to provide

all of '

10
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9 WD 2007/ 146889 PCT/ US2007/ 070902 the power needed
for the conplex and sizeable tools referenced herein.
woo007axasspl e, power sources dependent on surfRCEUS2007/070902
i nteraction, such as disposable batteries charged at
the surface, can be elig%%%gﬁd. Wi | e specific
enbodi nents have been sh d descri bed,
naGhaf i CRtAH&QNS: can be made 5 by one skilled in the art
wi t hout departing fromthe spirit or teaching of this
1. i Aveppargns comhisingnbodi nent s as descri bed are exenpl ary

| t |ipiting. M i ati d_.
oo R RSl LR A B PR R St g bor
theidgwaillin@uid et the scope of protection

is not limted to the enbodi ments described, but is
onl y |3 ¢evieediisppsedia seid spepnd dlaatbor¢ sl reesive 2 fieid Slopp andf

whi ch ' qui: n f ot supject .. ..
ot or” ol LEpARE Ry I B 0hS) Frahbo B aid diverter
RGTHISPORY pOTRRDFrevé&tiAl M dilfiag flukl SbaifRdng Sito daid Aftond flow
ppar atus conprising:_ a housing having a first flow '
® 2Bth@ soukerifian dlovdes @, rostigrgof thesdrilking fuofoeflows into said
' ol ' i ng therein; a device
g?%%ggggvgﬂhég?gg% cg%g“%#gﬁgbore to receive a fluid ,
2. fTlewvapmangusa ofi clent ér whkisposad detreeefurthed dohpriss @amiirality of
... second flow bores, said diverter having.a first
POS“IO;}%S@P@] %tjﬁmg‘rpé’@@ﬁ?% Al fieea g RGO FHg ﬁ?@p_@éspwdwre-
3. I THOpp@afhs DECRAA 11hIRNeIn RAKQLRAE: B 2AKRANY RPP el RMine fluid flow
allowing a portion of the drilling fluid to flowinto
from saidifigst oy bnse rrdid Jeeandorvebemd t hr ough sai d devi ce. 2.
The t of ,clhaim 1.wherein sai i verter. further
4 (B PRUALRYY Bafh L R i ISR SR R Rlg
5. phsd dppensusall iy whettid b&y 6Ndaid peitidrRtRmiphk® FRiwEhg all of the
... second flow bore. 3. The apparatus of claim1l wherein
drillingfiyig teyflow intesaid sead fowchore vary the drilling fluid
f i [ f b [ nd f
o pOReryhRTLEGatn | thor oBNIAL P IR el BT coupled
to saiddliweetet.er i s sel ectively actuatable. 5. The apparatus
claim?2 rein one of said positions conprises .
7 gﬁr%wpﬁﬁ%ﬂ o Gl AR i &eﬁfﬁio@n@ocomameﬁh@%iwudes a
measu28 GRGER | W D é)g%ss@r- to dMusBRRBI RIS Afsafdl @VEReL i ll‘{sggﬁ‘re to said

conprising a back and control mechani sm coup
measured property.

8. The apparatus of claim 6 wherein a feedback comprises at least one of a pressure from a
pump coupled to a turbine, an RPM of said turbine, a voltage from an electrical generator
coupled to said turbine, a current from said electrical generator, a temperature and a mechanical
load on said pump.
9. The apparatus of claim 1 wherein said device is a turbine adapted to provide at least one
of electrical power, mechanical power and hydraulic power to an MWD tool coupled to said
housing.
10. - The apparatus of claim 9 wherein all power to said MWD tool comes from said turbine.
11. . An apparatus comprising; -

i a drill collar having a first flow bore and a second flow bore, said first flow bore

. having a drilling fluid flowing therein;

a power generation assembly disposed in said second flow bore; and

11
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to said diverter. 20 7. The apparatus of claim®6

wherein said feedback and control nechani smincludes a
wor@suneado property and a processor to adjust tPer/US2007/070902

position of said diverter in response to said

2 T codbel Ghmst Felting R ¢ARREGRA om0l Gedie 1O Forh 1 o it

PHeRidneupl ed to a turbine, an RPM of said turbine, a
~voltage froman electrical generator 25 coupled to
sai d t whiemesaid flowr divatterf nglwdesp dvagihlde tsegand| position directing the

SR ERG 8 AT GBS AR e oi s

12. dend Glppar&uﬁ oF Wl dainn 1 atlamdrechnisRigoN | f#6ceddor | ®Apled MBCsaid power
of electrical power, nechanical power and hydraulic
generaggnassemglyzmdee fasofliverserpsaidiprogesseri iacludiag s ibasgling of a property of
t claim9 wherein all power to said MAD
Saldp(;w& gé@%%ﬁe@ #?%%Jlgal d turbine. 11.- An apparatus
13. C’ﬁhﬂ)aip};ﬁramg of chuilriRl wheeeih lsaid phavessogisacohiigetd td evmnpaos @measured
and a second flow bore, said first flow bore having

properj jof | s2Kly PPW%F aewerwn@wﬁwemn saig hoscler Gefldr@ng fphether said
I r
measu SR 18 MR A B AREAN A RUIQN g FRcodt pfion is
variablesio| respongp tohseiddddtérinimgiof |theit daifirppopestyi id neewithih daidopredetermined
in.a first position; wherein said flow diverter

b
'range‘?t%édd?féglng vari abl e second position directing the

14.  drhd hjpaghnis dﬂc‘l’alﬂnnlt?:owﬁérbﬁ s%ﬂ%@é%'ufeh%&ﬁ&%oﬁﬁm@es at least one of a
variable flow rate. . The apparatus of claim1l

mechapigek fead ewrgerd Spwer @emr@mzasgsﬂembbu pﬂnedlet:f@cslaiqatdpmwaald power

n
enerelRELBLEE G B8 o S ne et Bbh bR ¢ e o
15. UDh@dippgﬁiﬁﬁrciﬂdlm Hswhebinysaidlgowel Ren@ MRy &b&tsbloTcoflpaikd® at least
erejn said processor is configured to conpare a

one ofg ﬁé‘éf tiicediny gy, ¢ clsgifienl genprtoyder megnshe sasbing) y
16. t?hézgﬂlpe Qﬁ%?lclaﬂﬁ‘ 1§ Qvl‘hiféﬂ? 41‘21 Q&OH@ E%;'t%n i3 %ﬁi é)lelg vagy thfe flow rate

nmeas property i's Wlt In a ternmned ran
to a tudaneadnizaid gloiveegeraratios aa';sﬂmblgunmelsppmsl tb itterpovs:r viedds @lﬁ he MWD tool

r.esponse t said determ nation that said property is
Coupleﬂg? gﬂﬁﬁ id predetermned .range of said

17. bgﬁgi,pa@&us ggqnpngnl% appar at us of clai m 13 wherein said
nmeasur ed 1ggrty conprises at | east one of a
c¢

mechani @@l ba\@mg @ﬁr&tl flpg\kere yith e fiatt doHinggbehBby theein, and a
segorgdr ﬂ% borg So12a f? BVt drilling fluid flow and having a power

generation assembly disposed therein;
a flow diverter adapted to direct a variable second drilling fluid flow into said
second flow bore; and
an MWD tool coupled to said drill collar and said power generation assembly;
wherein said variable second drilling fluid flow generates a variable power
supply in said power generation assembly, said variable power supply providing
substantially all power to said MWD tool.
18.  The apparatus of claim 17 wherein said second drilling fluid flow is variable in
response to a known event of said MWD tool. -
19. A method of diverting a fluid flow in a downhole tool comprising: -
flowing a fluid through a first flow bore in the downhole tool;
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20.

21.

22.

15 generation assenbly and a hydraulic | oad on said

power generation assenbly. 15. The apparatus of claim
wa2omhessed n sai d power generation assenbly conpCT/Zs®0ah70902

| east one of a turbine, a hydraulic punp, an

| ectri cal. d t] ling. 16. Th
appar attatng e o Arsand T ety Be ORur e o and | <
var i abdiiertifg ¥ @bdioh Be thel RN fo3h€sechd Aot BoRI Ne in said

power %eneraplon assenbly in response to the power
n etgpd ghclympl ¢ Bether @mpriswgt ed to said drill collar.

17. Lok drill | | havi
first FRONEBIP Rty PP ofeicond ¥ herfc ow © -

t gy @ethod anelaign 1 SReBBCOM@MIngore isol ated from said
first drilling fluid flow and having a p

ower
gener addiutng Sechivargd diudpesiaen inrespense to adeasibagkow
' - ' t.. 4. variable second drilling
?F%ﬁgm%ﬁ%&ﬁﬁ%@%ﬁgg¥gmq?%§%%1gfIOMIbore; and an MAD

t ool caouyhed fowes authudot tHe dedhate @obinsgksbngewevarying the flow
generation assenbly; wherein said variable second
d@% 1ing fluid fl ow generates a variable power supply
in said power generation assenbly, said variable power
supply providing 30 substantially all power to said
MAD tool. 18. The apparatus of claim 17 wherein said
second drilling fluid flowis variable in response to
a known event of said MAD tool. 19. A nethod of
diverting a fluid flowin a downhole tool conprising:
flowng a fluid through a first flow bore.in the
downhol I e tool; 12 WD 2007/ 146889 PCT/ US2007/ 070902
isolating the fluid froma second flow bore in the
downhol e tool; and diverting a portion of the fluid to
the second flow bore. 20. The nethod of claim 19
further conprising: varying a flowrate of the fluid
to the second flow bore. 5 21. The nethod of claim19
further conprising: adjusting the diverted fluid
portion in response to a feedback.. 22. The nethod of
claim 20 further conprising: varying a power output of
t he downhol e tool in response to varying the flow
rate. 13
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