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DRI LLI NG FLU D FLOW DI VERTER Thi s application

clains the benefit of U S. Provisional Application

Serial No. 60/804, 405, filed June 9, 2006 and
wBhiihi&de " LVWD Fl ui d I dentifier." S5BACKGROUNRCT/US2007/070902

During the drilling and conpletion of oil and gas
wells, it may be necessary to engage in ancillary
oper at i ons DBLGhINE M%MW&E&E&% ity of
equi pnent used during the drilling process or

eVhik Uapplitgidnheclgimed et itoneftapédbill.5.t iPesvitdnal oApplickidoms Serial

No. @S i fne Aol e8! e R B S ones Cof
interest are often t gdERGROUNDIet erm ne vari ous

formati on properties. These tests are performed in
oPussz 1 deilng v preniFR R Ol cahest By i angy i PesTeh (ofneiee

in anchf3§; d'rﬁéia%&,e ﬁ{gﬁ‘is Fo Bkt RNk ASopeSib AN BuREnt 1% &Ring the drilling
opt’i m ze producti on. addition to formation

process @5 tetwtingthh grodngivnsapadilitieh of formationsinearserted s thewellbore. For
Lnclude a.nmeasyy enen ' AN r.J i

e85, oThagl B AES, Shl  GMYst ) 08 0

| ng I zer or

 deterntifd) tvirddus ZlofmdAtiaw | figperivg e difiege oestsext grecfadmhed ar oder & 8AMDmine

coring tool w.th an. extendable 15 nenper,.a fl.uid -
whethreoppRe g plpe oyt §6 Bietscding THIMUPE > LGSR oy gpmize
produ@idBil Ih 48 TartiaA8S tebrsdbthéd thAld fit BENEHAb&atdtD nGdlthdlude a
require_a_power source to drive the var|ous o
measuemipbbit &larMER) celesinamule frliaz (R Boha reastesigbilizer
or centr3lisd %%ﬁﬂ%%g@éﬂlé B Getdrd 016 QRN Al WS Rbrin AR PRER 36 SxtcRdable
el ng locate 11

at the surface of the well. In some
memben @l fyid bintGratios (Y deeldendpathes. (Iewplevlatior ancillagsonesations to

... Of 1the tool . en the 2 atteries .et e
aiting o bt Dagealty Sl Bofuety kb REB R g B Eempbikls and
devicds] Midngdinsad it Yowdr semee gyinedrporaiad irnd teustvahele theyias epposed to
) hat _dr aw heavi on the power source. In sonme sinple
bemgif’é@t%%@l?e ‘E?Oilgﬁeaw‘ﬂhd pul se generator, a turbine. is
USEEhlD10BRNBIRES ROWRE phREr fohsheraislalp Uipeers .of Teool. When the
turbine is disposed inthe drilling fluid flow bore

batterigharerdsplgieddheyyare Hispesd| Fowgver) RATATiES REMIfR2 Ve liaigd supply of

energ)g_ %gz[nhl)ﬂ 4 0@inf ddicls bt BRRSLADEY ¥n fﬂ'l%v%% 08¢ i Some simple

I'ne, providing a steady source o wear on the
devices mubli area mNg pnlsogrneratos, reilirbiies is bessldo gensralieavepiforibe ypdyplser.
r- LVWD.syst.e £ s e fal i . : .
e fjuy BruSPORTE B AP Bob AR LR Bl WY Mg thid owing
thereir: OTiY @xliigy fAwidds fommaiilyoidabing yver Thesevite) providirequisteady source of
ropust .and adapt abl e power sources. The tool may
wear qopg WERinSGn el ectric val ve or el ectronic processor

t Nl thSYWLEESs RodeShatidadokih MWD oraWDNdysi@ins, foMdtion testers or
whil e al so including one 30 or nore_hydraulically

fluid ID)syvetpmaiviexaaple cBe ICreating Bdtrer @Enplexity ab fangfipnality o fhese tools
requirg' sl laf.ﬁ bl p&p&sﬁurces. The tool may include an electric. valve or
electronic processor that requireé a relatively small amount of power, while also including one
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 powezu"
requirements. The tool, if it is disposed on a drill string, may be deployed in the well for long

periods of time, restricting maintenmice-acces-s. Preservation of moving and other active parts



conmponents of the tool may be sel ectively usable at
different tinmes, and may require varying |levels of
power during use. The tool's downhol e power source
nmust acconmodate these power requirenents. The tool,
if it is disposed on a drill string, may be depl oyed
in the well for long periods of time, restricting
mai Nt enance acce I eSery
i By s CoPGg At B VBBl Rt g AL PR Gl power
penbra@brSasidngblips) Shivn@nipogenitd andtogheo fupparting d@wmwer
generati on assenbli es, ﬁﬁgﬁﬁigﬁgponents and ot her
supporting devices. SU na first aspect of the
Ind ﬂi»é@ RpebiNof thb émenticn, phfmvu:dpd)valnd appapattys cgmpﬂpsfmgmq@ousmg
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ro .bore to receiyv d
divegjeg B’&f"vﬁgg At rﬁta?l r 8¢ Cng gl gﬁyebcogér%d gf\}v%?%ltr gévmg a first
posﬁﬁ;h @rs%mefgttm drilHng ﬂgldd‘m‘m ﬂsW1ngo$D 4i6 nqunéﬁemhorfgwﬂr?esecond

cdrill f|UId fr 0 [ I
postighealahipece Butona’ st ] oh iuld od o SEARER M bore and
thl‘dﬂlﬁh | shidn&videyaﬁﬂ hofeédbraizk |and costsil dng:é@mmi doupiid 150 ﬁéldaqimerter
ugh s evi.ce

e CRA TSI EG oS G arov i anSAPRAE comprisne: o

- drilRSHIRE havihe b Hiest iffowelndr and atskand flosy mre\shidelirstafow bore having a
s .conpri.sin I

dril 1{1%@\1%01{11 e flereing eacjg(hwoer f%%nérgtjbor%génﬂﬁ ggpbsrég i 551!:1 s&?ond flow
borB0§ Qlok%ﬂ&'lvagsrasdﬁtiﬂgl ihagirfiling Guill ﬁmmmgldt $eepnd ﬂowabqg@\m;,a first

ener tlon Q n h
(e Wherefi) 8 %’vgg[ £ gngﬁx%lgl ra].gva i%f)lg d;%@(ﬁa ﬁosﬁt oﬂV\ﬁlrectmg the
drlIﬂlﬁg) Mg mlcseumdf flowbbrerat aivariablé flpwtratgoanick a @wtrol mechamsm

d.flo d|ve r,
dispisey il bl SMPMES e PDRSHERE: & WRTHERRLR T e
secpnhir aypehmfeheamvmtma;uhabhsepmmdvd aramretraraaﬁdtoalpnsmg a drill

col%{;ﬂ%ﬂrl%%a g%t {l] ‘:a?rle mh cfP FirSe 1’1 %ﬁg g?‘wﬂl‘%ﬁ%ﬁ%k‘?g’e%q flow bore

isofate@ikoh@datd first dr1111ng fiuid fiowi and ha@pm pmmr geprsationasypmbhndisposed
there_.is provid n .a h id

el PO R PR TR Ao TSR At bl o

secBhdJ ﬂdwfbb&\z\faﬁd)z&fMiWD tan dowplskiocnd dhlllowlﬁcﬂné spig @PH@%%PHGT&UOH

assﬁla&}gﬂ S % 8’]; Ig‘{‘ L Idlrbé L dfcjé %osegv‘ﬂﬁg gfl?%éfﬂeé"g \aagx\f;tvble power

Vefit @id gaapt géntratmh rwmnbdiy veaid ausriable ep@yRt sipply pgyiding
flow into nd flow bore; and an MAD
5‘1%{5@87‘35&51&0&8" ‘t"osa@“m%% col lar and said power
generation assenbly; wherein said variable second
drilling fluid fl ow generates a vari abl e power supply
in said power generation assenbly, said variable
power supply providing substantially all power to
said MAD t ool . In a fourth aspect of the
invention, there is provided a nethod of diverting a
fluid flowin a downhole tool conprising: flowng a
fluid through a first flow bore in the downhol e tool;
isolating the fluid froma second flow bore in the
downhol e tool, wherein the second flow bore conpri ses
a power generation assenbly; diverting a portion of
the fluid to the second fl ow bore using a diverter
positi oned between the firsf and second fl ow bores;
varying a flowrate of the fluid to the second fl ow
bore using a processor coupled to said power
generation assenbly and said diverter. BRIEF
DESCRI PTI ON OF THE DRAW NGS For a detail ed
description of exenplary enbodi nents of the
i nvention, reference will now be nmade to the
acconpanyi ng drawi ngs i n which:



Figure 1 is a schematic elevation view, partly in
cross-section, of an enbodinent of a drilling and MAD
apparat us disposed in a subterranean well; Figure 2
is a cross-section view of an exenplary embodi nent of
a flow diverter and power generation assembly; Figure
3Ais an enl arged vi ew of the flow diverter of Figure

ée ﬂg :ag’glgrgha?’sgglgzm eymgefn 1[;3'9 gg&?}c\él sgp\%\? @%{ D6 cBRURE diverting a fluid
ﬂov%@xpll&ﬂaﬁﬁgﬁ REJIL&S2RBH0 TR a fluid Hirgughea 4irst flgy bore in the
s o el TP AR L L8 SRS o
the %ohé 3% I%I%Badlﬁ@@bey aqusl f getdemnbm ewcnblye dtvertmgfa mr@fm @f the
gure IS
ﬂu@ gh@? équgqg gg\gg)gﬁgtpsgpeggaf & l‘ﬁ%gfﬁ P(ésni) e@&etgvg‘?ne@l Vl‘?é;t agd second flow
bor‘a%n{/ﬁsf{ﬂgﬁ ﬂo}@ﬂ%ﬁéhﬁ‘&]ﬁd ﬂlﬁdvo twsabnd flpebbieorsingfa prigesior gpppled to
iverter of Fi Fi 7A- 7
saldpomisp BENTiaN ng‘%glyﬁp g'gu%e posi ti onlsgcl;]Icr ef’he Care
r %ag' ng pl BRHEEMESWHII_PNON QE §EHODRAWVINGS
gxeé)ﬁg:aggegrg]@%sg i ?ﬁl pxe Igur S mBollifhefts SR Rve &l réf&ence

rversion system and
will now be made to the accompanying drawings in which:

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

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

Figure 3A is 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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10Figure 9 is a block diagramof an exenplary

enbodi nrent of a nethod for flow diversion_ DETAI LED
DESCRI PTI ON In the drawi ngs and descri ption
woaserhigsbows, attenpts are nmade to mark | i kepp@iko7/070902
t hroughout the specification and drawi ngs with the

sane reference nunerals, respectively. The 15 dramﬁn%,

f i HEPESt Broerasreshon gigapf spthep cxquplay cpgpdigepf of a flow diverter

and PR YERRiBh ads@ifpiynvent i on may be shown exaggerated in
scal 8 or in sonewhat schematic form and sone details

of Figomvéns poemdrael dere nf be Ray dinstied Fadwessh i n t he

i nter . charity a ' h .
| EHE B S LBk B P AR R R PRl 4
f OFigBre 6Sp ag edlinged posgicientewafa pdakearof dtedldwndisetaiof Figures 4
nd are shown in the drawi ngs, wth the understanding
and 3%hat t he present disclosure is to be considered an 20
exgEsRbd TACAl aRNp@petiie REVNET Phdsis Qhsitifte d4e Rbth@M: plate and
and is not intended to |imt the invention to that

manifqld asserpbly efthg sAbAHBERIBEE L ein. It is to be fully
r e60a0 k34 bR J16n Bkl 5 Bhabb ERER P I B0 dielfon system; and
e%g%igmsnt% L‘sé}usseg*%ﬁetﬁég/ nay(ﬁ%e gn-‘p gyetlj 1 SyStemm, an
s elfigurat ® hisy a dlodkndiagrigmseli tralskenpowbimistdingmt b apmetiod dor flow
djvedieﬁi red results_: Unl ess otherw se specified, any use
"3 any formof the ternms "connect", "engage",
“coupl e", "attachDETXIL®EYDESORIPTEINN descri bi ng an
interacti gn between_elenents_is 25 not neant to |im.t
t e R A %ﬂm@%craat%ﬁtifﬁwfsa@ﬁ?fﬁms BE Hedh & ﬁérk"fike parts
ﬂuoughﬁﬁﬁﬁtsﬁe@ﬁ@ﬁm&hmgmiﬂydﬁ shiRg@idr@6ice h¥h&hR iRRively. The
petween the el enments described. In the foll ow ng
drawimg fteyses jagnngt mecsssiibhie ssilgi fasrtain eatyres ofsthe jnyentipy] tagy be shown
| bt 3 id And Rk Bi:2fal el
cocdid GOBRE D60 L e RSS9 {300 concns
may poitbe slatwil in flietistgrestof clarity, amRefmiseness The nupegnngolom inkuspeptible
e ..made for ose f..descri.ption with "up'".. .
to e IR ot Al BRGE SoBtin SHTARA e Mhdoe et g o shown
m the Reavings ad e vnbestaelidg dad thei prbsehid dintldsure’ Isonvelse’ considered an
"downwar dl.y" .or. "downstream -neaning t rd. the . .
exemp e Pt B arGfivlons! De P ent ey ae deb s den Tk e gpeation t
that i6dn@RE ahd Q&critdd HRAM. Lk o be fully tGmiHe8 A Bic ART@EH teachings of
“clainms that follow, it rmay be sometjnes stated that

the erabodimgerds @@q\zﬁ% bﬁpg TRy b@|ﬂ@ﬁ@ﬂ@§se§pré’£e]y@r i) qﬂy@mtabie combination to
produfcl AR FREOMpnidsY otkaﬁr%eisﬁﬁhﬁed%%é $f*&ﬂ% 3 f the terms “connect”,
conponents are constructed and Interrelate such that _
“engage’,|“odupled o tHitdet e orcmyymiindr dertredesdingeaminteastion hegwodnaelements is
a L tube,. qr._condui. . ignation.
not e A B gt o Blre RGH b pAtl Bl d AEAEPAANAY oD inciude
indirete &fatf@ioR Hetvbin e elhédtd depcobedl ofygihe dolishiihge ddeussibi agd in the

._apparat us,. . systeps. The yarious, characteristics '
claimyehe it%%dmaaﬂ‘g%?( saf anonsizg” Gienere ok thkgseoggitasion, and tus

should BBEAGHRIIIS hiesn G886 et hdd LRI 101 €L "AIRfR@IcOW upbrl down will
be readily apparent to those skilled in the art upon

be mpdeafr WgPedee of GpIcomiiangVish dwn ai TRPET d e¥EerdY | On UPFTeERE meaning
towa.lg nEHQ q{ll'%g Lot th@%légl}‘nd rwﬁﬁ‘le Fidvh8 ?‘lgw%,e“&%gmyﬁp‘gigwnstmmn"

raw ngs. erring initia to Figure 1,

- meanivigiiowayo the 1@miinsl stdonditheswdile regtuidiead dfyheagelbbqpagrientfiom In addition,

bptt om hol,e, ass

o which_ includ b
i R i o oLy o e Saff ety Pagyts o

elemdi@l £e astHaaRbymBnicsion0 VBBl @ik if fsaheaat-ted the cagpdkat bRrodhstructed -

e .2, such as a shjp, or other conventional platform via
~and ngma*ﬁ%trfr such ar%%l.ld vl b papmuRicaigdPeygen thimy 5e Yiap passageway,

through a riser 3 and a 10 well head 4. Conventi onal

drilling equi pment (not shown) is supported within a .
derrick 1 and rotates the drill string 5 and the
drill bit 7, causing the bit 7 to forma borehole 8

t hrough the formation material 9. The borehole 8
includes a wall surface 16 formng an annulus 15 with
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20 sensors and systens, and others known in the art.

Al t hough the various enbodi nents descri bed herein

primarily depict a drill string, it is consistent

W bla 4 f8sot eachi ngs herein that the MAD tool d@ragsore70902

ot her conponents descri bed herein may be’'conveyed in

the borehole 8 via a rotary steerable drill string or .
tube, prygonduit t Bilyeg thef dasigastionp M%Q‘jt erLWBn vy asrdes memn gl generic

. (0] .

measBflend D14 R, o) SO AL Ui SORERE 0510, iR v
charagfeggict ineni@mbd abdve,rﬁssweﬂes ottich Bdtuts raad dlaaacmnatsas alefcgbed in more

detaﬂf‘@ ?c[\g}f, ‘ﬁﬁjl br%%gcg eg:-?%rﬁlb |e 2 Ctbo%#%sglaﬁi 1} me 51§JI$ Il're%(%ﬁlgg theofV\iIowzng

detaildl YQESHIDRA 0fike cRBYEIGEE AR BY lefRrimys thercdMahpinshowngs.

At a first end of the system 100 i s a fIOM/dlverS|on
adkederang Ly Ap disare | t?e%&’lﬂé?o [dRgs shova ssbepatically as a part of a

bottoﬁh%fé étsénﬂﬂy A9 RR SudtO4n MRIB Bl 33 8 4 &iIPHPMA: 1 ARAIES end.

a drill collar 106 having a primary drilling
The bqttatndhrflt: eveblyed BO8wensd fenyp viflingdlgforsel ohdapsya ship or other

o I AP o S Ko B s

wdlhﬂdbe(ﬁMsﬁmsmﬂdﬁmngbmamnhymmﬂsbﬁmhem&mpgﬂﬁhmﬁMeadmnd;land

t. i et f_t Ls
roar Bt S e B 1t R PR B 7 6 S el e e
formz@lah XGRRL VI TWe Bbrelid1e 8 fihddideg| |a\tﬁillt Rff:@sweiihyig 30 2naflus 15 with

ure 2 is shown, The ass% 102 includes a f| ow
the d%it Yere P ofhpbrreolo S PSR FEH fegradea 2pise ORESEHYTSy SuF 45 reservoir

11, '{h-crlh %revﬁéh\é@edat%%%iﬁghyh}%%afb%nscﬁﬁﬁ‘ %&Eﬁgrciaﬁyt‘ha%legﬁ&ﬁﬂﬁarﬂ is also
| ow bore 110. The ‘val ve assenblg 114 includés a

consmgrd reithl the teachingsthieoin Pot thie SAWDL ok Hlliseerpileyedrin pet basiem hole

o, D 0B R 1508 B, PO 08 s

as wefl @s bffstang dritbamasrsbowim Elgmb dn Ipgi instemed, 20 addition to the MWD tool

intained in tion.where t erture 122 is
10, e ok bolE e A RS Yoo Pt Bpeiakegnd PaiEBwh o0 2
down 1R @filmbhe, o ooy stearel1s kool apatd plldelielefdety Bysing WD or LWD
portion 118 may be selectlvely actuated to slide the
Sm“°ﬁ@§ﬂ6ﬂm§%%Fﬁ%ﬂ“%ﬁ@mgﬁéﬁﬁF the aperture 122, noves

t OWRLALH B8 AR RWeAbYRMELP BcRRBdd Hedefn priifartld ae@aearctdmmg, it 1
122 begins to 10 overlap the flow diversion port 112,

consisteng ivthf the sparlngshiergn ithat e MWD dodl| 18venB sitleer poBpenegfs gscribed
herelrf Ba f{)é’ &)rn(/i)tfg i %g b&%ﬂ(\% LY:ES I%'Ea%i%tgé?{ﬁ}le &r}i?slﬁﬂéjogat@ork string, for

e apertur continues to be
examﬂbl gOthelr wintvieydnhes folr cn/vtcabl Vicuthizg ﬂ’pOﬂthﬁmt;ntSTdﬁrSenlfdduh@em are

contep A 4 TP SR8 Er PO PR SRR Baite it areusd

for eabd¥ind churipASfFRGENANH. (N0t  shown) that uIt|nater

connects to the secondary flow bore 110 (this
ORI S IBEE o 8 FIIRTSTHEREeATE aaﬁaw fdll‘ti’%“’é'o%% power
generéti]f)g ?ﬁé’m abe R Bswvrah! st Bﬁi Sh tH@@%ﬂeQﬂ obliOWN8R ersiofNREmbly

[ ow di version port dthe aperture 122 are
102 altdmlﬂye ethérgnéts, 2 rewst @qmﬁtatlelawerpbiv tl b nlhsfsystpra i $hgwe disposed in

s {05 10| R ) OB T

drifting ichicf fhovk hortrd)lﬁ) r}écrwaraxj itds ameistehoviti tiepssaahdibdlawepat the system

N A

convedteed. i M t ed by the val ve . 20 enbodlnent j ust
descri bed, as other val ve. enbodi nents can be used to
open, cl ose and regul.ate the diversion flow path.
Referring now to Figure 3B, an enlarged view of the
power generation assenbly 1Q4 is shown. The assenbly
104 includes a housing 132 having a turbine 126
nounted therein and a receiving end 128 coupled to
t he secondary flom1bore 110. The primary flow bore is
di sposed



10

15

20

25

30

25 adj acent the turbine 126. The housing 132 incl udes
an exit port 136 and the turbine 126 includes a drive
menber 134 coupled to a punp 130. As previously

visshifesd some of the fluid in the primary ptposhendos:
108 is divertable to the flow bore 110, such fluid

bei ng communi cated to the receivinq@end 128. The

f IRgiripg Bovt tm &Eeuraddedn edlEauiow e thy oy feverigpassembly 102 of

Fionf U5,y S AEBACED i e P v

asseﬁphlmﬂ)l‘HSCﬁhmg&VbeSS@s’ﬁd tld iprawieded by e sedondarpdlaer bare 110. The
ot her . devi.ces, coupled.to, the pu 0. .The. turhin -
vebve g S S8 SR Rue AR e B B G0 e
an apsH@B 1238 a0 achigdig ipgiap 1gendhatalve fagsemplyoiCisnflown in the closed
_electrjcal energy.. The fluid flow exits the turbine .
posiigs greHing it PIEHB BUPE | formananegRy %PPSE@HH_EJ&{%M? gpeguee 122 15
out oP 968 BB AR IFHIP EheQiridy b THRENEIShd QRY FER MR on port 112.
The-present disclosure is not limted to the turbine

The herhigil prsters ! deser bepsiscrvely shisied theidsithe pisisn perien |24/uch that
the aéﬁ%g&li‘:ﬂzﬁﬁﬁ%é’%&@%ﬂﬂg h%%%@g&{nggzﬁ ng@ g?ﬁ?%—:h%sl 22 begins to

rein-the kinetic energy o
overlapothw dlotvedivérsiompoh d iz cfalid flowen oy prithay iflmpliflee bore 108 begins to

e P PS4 b e 8 B S (3P B o e

alipnedli Witk 66@ Ao rsiin Rrivih @ ghoro HukhidwidRin e prim@it fpboa 8K, into

by the present disc]qosure. 5A though the flow
the flghy gietsion RessdduiPugh the; apetifie A @B %m paysagegy (not shown) that

ultimBQY M ER b B sWidnBary flow bore 110 (this pathway of connection between flow
bore 108 and flow bore 110 may also be called the diversion flow path). When the flow
diversiron port 112 and the aperture 122 are fully aligned, a significant portion of the fluid flow
in the flow bore 108 is diverted to the flow bore 110. The piston portion 120 can be actuated
back and forth to open and close the diversion flow path, and also to regulate the flow rate
passing through the diversion flow péth. The present disclosure is not limited by the vaive
embodiment just described, as other valve embodiments can be used to open, close and regulate
the diversion flow path.

Referring now to Figure 3B, an enlérged view of the power generation assembly 104 is
shown. The assembly 104 includes a housing 132 having a firbine 126 mounted thercin and a
receiving end 128 coupled to the secondary flow bore 110. The primary flow bore is disposed
adjacent the turbine 126, The housing 132 includes an exit port 136 and the turbine 126
includes a drive member 134 coupled to a pump 130. As previously described, some of the
fluid in the primary flow bore 108 1s divertable to the flow bore 110, such flud being
communicated fo the receiving end 128. The fluid flow then passes through the furbine 126,
causing its internal components to rotate and drive the member 134 and, in turn, the pump 130.

The pump 130 may be used fo 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

_genel-;atcr for producing electrical energy. The fluid flow exits the turbine 126 through the exit

- port 136, which cennects o a borehole annulus or other surrounding environment. The present -

dis_closure is not limited to the turbine.embodiments described and shown herein, as other
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t he power generation assenbly 104, it is contenpl ated
herein that other enbodi nents include connecting the
flow divetter assenbly 102 with other conponents of a

wooWAQksge t 00l . The flow diverter assenbly 1G1s200070902
i ntended ‘solely for a power generation apparatus, but
for any_ conbi natjon of tooI(%oggone S,wherein

turbingg padcdqvices WhaCH ARG BBFIE TP gy cqgRerey to mechanical

powel ‘%gﬂ'l [n%ﬂse or reachog%ffﬁferﬂtﬁlﬂudﬁﬁﬁeerblﬁdeQ WaRed buckeRlob paddtes, for
errbod t of a flow diversion and power generation

examplpparaed sbiu tlmqgmmfmn@eaﬁ‘paa wheq T xgbnden @Fy gedemplptpd iy the
qi sion assenbly 202 and a power generation

pmﬁmééggﬁﬁfy 204. A drill collar 206 houses a diversion
maihfeihdh@ A&y divened assrmblyf 108vis Bema @08edicind compuniaing with

e s S B § 2t St At s s mt

conneéilg/ Bie tMREAIAGRL AlkMbA ORI 20k it b @enpdna@itd oBAdo’shal tdol. The
be descri bed bel ow. Referring now to Fi

flow &werten psaerglelel 107 Bwobmtefed lSHoaR PRV S %ﬁﬁera%‘g’e%%mmt for any
combinﬁh(ﬁptg %T-% \})gﬁérlté ek P kel QiivB QAT Nia 0 OAAP UBGRSIGD may be

nser Ing an extension 208a of the primary
HﬂWﬁﬂUld flow bore 208. A nenifold 212 is al so nounted

R Bl i Ao AR SPUBEL AR A0 e

generﬁﬂﬁraﬁaydrﬁtuﬁﬂléhmﬂih e‘I'hel’@pifatuQﬁ@ indodecefvadigasion @#sembly 202 and

mechani sm 246, h a led to the t
POV PO S ane: 548! g A RRFeh PR %"g 212, a
a%h?lowemfg 08 48d tD sdcbfIry @i ahertd op! ®&ire 2240. The ﬂow dwersmn
e

prim
ferri now to Figure 5B, an enlarge V|e f th
assemblii2 lge%%wa ﬂwﬂé\ﬂgmﬁwﬂ‘feww&m %ymd 34,

: r to the assenbly 104, Mﬁth a few
Eﬁvnﬁg#?%%@%gggb@The 25 assenbly 204 includes a turbine

orRefdrmvg gwafo Rigareth, recelaesd dicrert bd fopidivesipp gssemhly 202 is

o4 T ol Ty 20 2,0 e 18 e
primaky QdeﬂMneb(i%@SOS Thlmamfoiﬂ EJIEEIS@MOnwaBBdtm tteedril valat @@P, having

f|UId into t annul us Whl
conneefictis e ko B R0 o Bt B et VA lqptfink g, The
insertA8 Knélﬁue@ 2at5 dgﬁgﬂzmﬁ%@g?ﬁ 2@y ﬁlan Qs a lﬁhb’ttbrh easuplai ‘5‘2‘@“ @latec240 via
u et acha y Ccou es ne
drive m@mgerz%lg maedanisagHaTotate: EBPFHS? %%F‘b fotae gﬁ@@ﬁ’f&e““
Zg{gféﬁne%ﬁmﬁésfhé&fe 5? NRVE a0 Bemhe 6%1‘%396@{631 assembly 204 is

erring now to Figure 6,
showme r’@pezssamtéy WNé s gfmitahgo élsesew@mylyz , “@thsm&% diffggences.  The

s OB S0 T P P, AP g o o

210, tRe bB6 idch@en@xdxit gt 50 foesdivoki 7 the divieftet Buitls back into the primary

erspective views qQf .the rotati
flow gﬁ]ﬁ{ yI t};}ﬁaelﬂsfﬁlgvﬁliﬂqboflwnqgf &t?rc@ e}‘%g tfu,;{gls ﬁﬂgfﬂét ?guec?ed into the
mmeQ&hﬁé estishbddiadnt thedirpesat fibicdis Eﬁéctwsba%k ixgo €@ printaby fow
flow bore 208 and al | fIOM/throu the ssenblﬁ Q The

bore. ﬂ@rthm ougEnetip eoupkingrat Y detachitly squglis B§ b@@é

0 l Senfvbdl aoad (AN @30 and
magnZE?! ddﬁgﬂ%%‘% ﬂ%o?'g{“géd 22??‘3%? Ie)%ﬂyuch hat T he plukg230 an
rqﬂmaﬂerture 244-is m sal i gned Mﬁth the fl ow bore 208,

artial lyzaligped or overl|
0308 b3 o FEREIRSE s DU LERRL WA Kun. The
mtameg‘l plalRE240 HalRE Yapektirt R ¢ ﬁﬁowmoksmpae@ bdmeen thednamifoll 2 Heand the
OM/bore 210 and into the turbine 226 for power
#eration. The position of the pl ate 240 shown in
Flgure 7B can be adjusted slightly to.vary the flow
rate of the fluids into thegdiversion flow bore 210.
.As shown in Figure 7C, the plate 10 240 can be
rotated to its final position to close off the
primary flow bore 208 and direct all of the primary
drilling fluids into the secondary flow bore 210 and
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The enbodi nents of the flow diverler described herein
are selectively usable and 15 adjustable so as to
vary the flowrate that is diverted. Certain
wihediamet s al so include a feedback and contr@lus2007/670962
mechani sm for communi cating the informati on necessary
to determ ne when the flow diverter. is to used,
arkieRmoEhd Fests rAce- iyt IQSTSPF&F‘Y%‘_&?W%HESF FieaR ge and
manifofll 488V ERIHGwh SICARIE Oh! @6 phive 14085 PhsitRInb®Such @R teRBerture
flowrate determ nes the speed (in rotations per .
244 inalimedwitRew)losf bark 20& and il fewathepughiie apsgablydydiFough the primary
ia A5 B0k N erRogl| ) 64204 the plate 240 i
fhﬂdg?@@@ﬁﬁngP@ﬂ%?ﬁggﬁghgg 8%%@%?% %Ekﬁﬁghghr%?nee Fﬁ% ®
rotatefi B glapemdh dfat theesptrturd R4veiscaisallzaedrwith ther gy bare R8% dlpd phkrtially

il S0 NER AR L 150Llp OSSR, AR YBESHo. ot

the pritfisly IRBIE flufils ArcRVEE BEthe flOR bR 16 Yad B thé faitine 226 for power
feedback w il reflect such clrcunstancegﬁ?nd %JI%H
genorpiif. diheanopigipn pothe glatedj dshetin ok iens /e dop SR atikte! Sty to vary
the fIb9 L BPELE hto R drlibn BbHoRe210TE RO®A b Pigu@f’?d, bR plate
- diverter valve or rotating plate can also be 25
240 camhé taatediicass firakpiritek to Fosaeff Sleauimary 8pw Jereei0ftapd direct all of
~__coupl .1 04t he.turhbi Y d : _
e o) S0 S L ATl 198 ARS8 85 pocr
genersiinn ooy welvibwlst hentoned) ilrecdispied dr dinetqirfeib lvve candre dhrenneled to
nitored_ in_conjunction with voltage and current. In

other BaeioBRT 0 ReEHEAYE M PORGHLIR® or el ectrical | oads

OrrHE henHRAWRIISN Bk ofl dvo RivRE&e Blbibedt IRRIL latd W&10EN Wasble and
used as a feedback infornatjion. 30Referring now o .
frns gfpogpcinde o

 adjusblgeersgo varsBRdlpt 1t Btk WFTSho hSTAD BIPE

feedbd&' Mu&nﬁ@ﬁ%%%op&ﬁnﬁﬁ%giﬂ‘{beﬁltﬁﬁhatiodoﬁ)élé@ﬁrsary to determine

generation asse y and feedback and control
whenrtie flewidiserteris fo bawsiiyead gihen thfave migBde bo Ettisde dhe flow rate to

f.l.ow di versiQn..a : _ a
v o AP B0 ML A AL AETELY A0 s s
minute] RAMYbF Siethebind@hd thas theweweganprali or agsdmphy f@G8ample, the
u 310, an electrical generator 312 and, a.t.00] ,314
presE 9 POPR ORHEY 27 BB U, Bt SR g cn be
monnlaﬁﬁeasn feedtdk AR ﬂb@?}ﬁﬁiﬂ% qxr}aegaml; Qiiﬁea’i@ﬂ RibédN B iadinsiedf Ig n;xlrultiple
t hese conponents. e feedback an ontrol system.
comppRREIA Ridae ok e REIE VeErt BHl Tagh ok PR Srap fabkl]ﬂ% S E%?eﬁdback
will ToEREQIch Bit&msBimPLIRd JEPAE dR2Rer 188e &dj@tdd fbf@bre flow rate and thus
generator sensor 322, a tool sensor 324 and a too

more procefen tharéien UPleawsition phiierdiesison v Edoebrprlaiecas also be
o_as show, - SQr caur ] '

o3 S5, IS SRR P SRR 1R e and comen

on thpsleeessansy wndonimyedb éf o papp Setkeimse vannieces td the aurtios speed and

such as in the assenblies,100, 20Q, th tool 10 .
pressigt st DL BRBBTBRECORRITNE BB PUhe S s Sle HIER g prghanical,
hydratif}® oS MESHAGE 164ls bR theWRher peneration BSRmMEBN Gipsratufe tancke: wed as a

variety of specific sensors. For exanple, the sensor
feedbackgniosmefiqgesi ti on indicator for a valve or rotating
E@'fe%&@% nBESHS Figﬁ‘? 6f QitRmakid @rR8AS Movd 1S chAbBatRANSOYarious

pl
for etectin he speed of a turbine, the sensor

-embo@R@niss of apfles sdivetes.epevr, sanhwtise fewwmbB2and defidbarkeand control

mechéﬁ%ﬁf‘ 2 gy ﬁg%%{o%%géten‘% b0 AenRles tﬂ%%vcﬁirerﬁ&{‘ﬁ{&%%%rr 2dénbly 302

I'S another pressure sens

. and ad@eitaek aef cantroBEysRhy 30f T ssrabiyoddnitnies heflabo divhdre306, a
* tool 314. The processor 3 may,contain fee ck
power RRSFHEE, BETLL et PAHP ol JoPh 1P Ch ERRGE a2 iool 314

fluid 1D test sequence. The sensors detect certain
properties and communi cate themto the processor 328,
15 which may include a baseline of the property for
conmparison to the neasured property. For exanple, in
one enbodi nent, the processor 328 includes a
predet erm ned range of baseline speeds for a turbine
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measured by the sensor 318, and the pressure of the

punp 310 nay be neasured by the sensor 320. The speed

and pressure nmeasurenents may be used to obtain the

vaOYRF1edput to the tool 314. Further, the fpegbemlrnro:

processor 328 may conmunicate with a test sequence in

~the tool processor 326 to anti.ci pate, an increase %r ]
consigfentr @ik othe nvarions FHPRAKNGE geirEPed gl (F0dd a‘iﬂ?’fi’}?e o5 various
combirRbns3drhbgd Joﬁ?oﬁ@i?sr. T Welback Ohd @UAMR|sGsterh M4 includes a flow

processor 326 Can I ndicate that actuation of severa
divertey simar| 316,04 pywes asusmbly sepsbél S & mmnoseheer S¥@cutadatiriopl generator

' f ds. i [ 1 hi
sensog W¥F asugcr((i %Qﬂs?l‘o %2#; Iﬁ gﬁt’gcﬁc %%:%gda%r §£68c0 IgJi F{{ fgl\%? é%égclg@é %o%q%onents

gedba N I'Tect th verter

as sh@ype MheGenshisrakd@iplep 6y febdtack poveselindeg,sitach ipeltifestvarions known

increase the fluid flaw rate and thus the power
ProceRaF N 1Y b EHeSti AT TS SR B HreRdrer 46200, the
MWI LR @ biteF dBtpofidils dTehsdid Rt R dsfendd 6 G BRhé ARf6E ofdhe well.
known event. O her enbodi nents include other feedback

i s sppesoRclade divadaty sk apasdicerepsors. For cxpapler fengnwpwlo is a
. - 0 - & 9
s 1 ol 0y B A0 R, 1P 1 Rk
detectiet fhe dpet0 @f gttarbing, the sensty Hifkis 4QRsssAe sensoil, deksen®n 324 indicates
5 fluid is owed. in a first,.hl r [
vola e P8 Pkl B BBt 3T Wl e
sensof 86anobiey f & vatptacPanidrofoued it the dbivhlide foobWM 4 OTheh@ocessor 326

~ secqnd, flow bgre is indicated, at..a bl ock 408. .
may RGN PR ROEAB K ST & SlSAEim S f fpehinor fyid ID tost
sequel®S CTHDR Mok AR btadn bRatemafekhleIRGn Reheipfocedstr 328,

~indicated at a block 410. At a block 412, is the
whiclf may fngbide v hapgline f hequepsriadpecenpigeon forthe megsurdagpieR. For

Lackud i L b t e g Fhaseli
oL G BUBAR ) D655 MR SAE e
speede fidyodinremt & thepewer. asseinblNG)8:  Fhdseosk 344 mdapuiescapregerty of the

.varying.a flowr the. fl ui iLrected Lnt- h
rucin 6o 89 s hap 5AS g8 B, M Cnf RSN A S chlifred o e
stored Baselhe: Bjeod Ko 408rmihé WSy 'thd heuandedi ol tiestudfing ewithin the
flow diverter escribed hergein.m cl osed,
prede{eBiied FHGe (RdS PTG ol inie dBRONACHT QoD PRREd to vary the
diverdidHBGPHOH rad. Pkl 06 Rod kbvertthe vRiDALEH SepBEkE t@h daciiffion that
418. 15O her enbodi nents i nclude various conbinations

a Propgrtw ﬁenquﬁﬁ}gh@rﬁrgde@pn%qqé fé%’én‘ﬁl za,byseline. A similar process may be

executed for measured properties of the electrical generator, such as voltage and current, or for

other properties of the components previously described.

In another embodiment, the speed of the turbine in the power assembly 308 may be
measured by the sensor 318, and the pressure of the pump 310 may be measured by the sensor
320. The speed and pressure measurements may be used to obtam the power output fo the tool
314. Further, the feedback processor 328 may communicate with a test sequence in the tool
processor 326 to anticipate an increase or decrease in the amount of power to be used by the
tool 314 in the near future. For example, the processor 326 can indicate that actuation of
several hydraulically powered members is to -be: execuied in five seconds. The processor 328
will receive this feedback information, and direct the flow diverter to open, or ﬁlrti::.er open, the

flow diversion path to increase the fluid flow rate and thus the power output of the power
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process 400, and still further enbodi nents include
addi tional conponents of the enbodi nents descri bed
el sewhere herein. For exanple, in an alternative
vaohpdisent of the nmethod 400, if it is knownpdhgérororesn2
certain quantity of power is needed, the process may
skip fromthe block 408 to the block 416 to_sinply
asser@b%?%@ltﬂh@e mr@él@tww PR ACugled i %w&%ﬂﬂnﬂ# @ kinown event.
d
Ot B P ek B Y R et o
deRafeiiibg dGWeto Figuraf, oboth élagr@su of; exmrnplaryt ¢rebodingets ef a method
to. be chosen, .and t P
400 1g|s§%um | H’L %tdmé)ﬁ%% ? th?({ h&i"’ targssa% 6?}2(\);:1{0&% At ahcﬁg&{nfi{}éi, a
fluid ﬂﬁ&ﬁiddbﬁd firdt Rewfresd latkingdk fluid Fusie: %dftﬁd lilegi bond I8 gndidated at a

of. a_known ev t hus t he d 400 b
bloc%]é Sruttst iRt o A9 oo Brcrecen fevitort R brdar a lock
408. %elvi‘}‘fgta!"'fewbﬁclpfr&ﬁiﬁ 4Arat W&s&e b @hs@ibe@ Rt bRibuk @m8Adments

| ow 25 'diversion and power generation.
descrThgd e in uisisdt AT 0.1 HE 5 BB Gyl b e within an
i di Y Y I
wcoufife B! & 48 ReAELEGkINEE VRARLEwARE 3 Bii@Rsinad Qe of o
basclheidf Itiengopastycantremibed (n @bgdemengniteraf. HHBIQ,T ablock 414 indicates

varyiGg R e of BF RER s PELRL O SoBR Bln b T it rchenyrcted
back Rl E Btk 088, They s, e etub6difnetts df fhk ﬁwvvldsaeﬁ&i a¢ dadctibal hefgin may

the 30 turbin percent qQf th Fur t her
bo cogas Bt B i e e o e oo gy The

proceld edd&: 4816518, whereas an all or nothing flow
through the turbine provides no speed control and

t Hetherfamhedimpgts indwds! exipus compinatiensc it esipopdnty ¢fcthe exemplary
proce@g]&l?ﬁr gm? Yt her BeSaNSEnE %{:&1&1’3 %d&f}%a]h &nﬁgﬁs 13 Pﬁﬂg Smbodiments

I'ng a power generation asse
describleé eleéwheps lowéitleF & exm’apls,tln powEImativp ghlyndnamﬂ of the method 400, if'it

b| [ it r Q
s i A b S gt ap e ek R RS Cros
the bloble 4mfmilﬂ§1ym&nﬁd the aﬁb&t&mﬁz{eﬁ queftey ehgeckrhahe ivadablodiverter
Qwer sour ce%? depengjent on, sur

alows pe PRI L EER 5 W6 LA dBsrtbet e Ehaigugs ffeseribed

 hereith BiEow e pBG8on S8R MRk kdThd\@o8%h, and thus the flow rate and power chosen

also. In yet another embodiment, as previously described, the feedback may include the
beginning or end of a known event, and thus the method 400 may be adjusted such that the
block 410 skips to the block 414, with the block 416 always being an optlon to end the flow
"diversion and power generation.

Positioning the turbine in the secondary flow bore and providing a selectively usable
and variable flow diverter reduces wear on the turbine and the pump. If drilling is commencing
90 percent of the time downhole, whereas generating power for a flmd ID system or formation
tester, for example, commences 10 percent of the time, the fluid Sow is only affecting the
turbine 10 percent of the time. Further, a variable diverter adds a control element to the speed
of the turbine, whereas an ail or nothing flow through the turbine provides no speed control and
therefore-' adds complexity to the confrols 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 sapply, the embodiments are well adapted to provide all of

o
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Wi | e specific enbodi nents have been shown and
descri bed, nodifications can be made 5 by one skilled
in the art without departing fromthe spirit or
GP14egko0f t-his invention. The enbodi ments ggrrus2e07/070902
escrlbed are exenplary only and are not limting.
vari ations and nodifications are p035|ble and

 the p@r% TapdeRitor somgplep andsizaahls oy BiREREd hageto r KT SEigple, power

sourcld n{&g%ﬂgﬂﬁonogugf%@mﬁﬁﬁecggﬂbéﬁ% iﬁkoﬁlgéﬂsﬂlé §ktckiBs Eﬂ?s?ged at the surface,

ments descri y limted by t
can betlmninged.hat fol | ow, the scope of which shall |nclude

SRR ST RS Al bl 0 g e

by unla aulleg ia tHel : di'Sﬁfltfl{blﬁWeﬂm:lr@ @mi ttee spdiomrctedchigy didiie inveaticd. The

first flow bore having a drlllé£$ flujd. flop%&? d
emboflipepis 35, degorthed € SYINHE BN ARG AT yBragions an
modifitisrR AR YsiBlelahliafd FillYMhe 3Bhe of the inveti6h. \WRESBIgly, the scope of

di sposed between said first "and second fl| ow bores,

protedtign ds at\laited rto HaeveopRpdinantsrdseribed it Sromy Eeet br thetdlpgnns that
follovg RN c&a}ﬂg)f tﬁ)hﬁh(e!hafl QEHJ(IEJ aﬁ’lvg' ﬁ‘igaliarfﬁ & tﬁ@éuﬂ SEEARLof dl«?(‘ﬂ’azﬁl )
or a'second posi t oW a portion o e

drilling fluid to flom1|nto sai d second fl ow bore and
t'hrough said device ; and a feedback and contro
nmechani sm coupl ed to said diverter. 2. The apparatus
of claim1l wherein said feedback and control _
mechani sm determnes a desired flow rate and control s
‘the diverter to provide said desired flowrate. 3.
The apparatus of claim1l or 2 wherein said diverter
further conprises a plurality of positions, each of
said positions allowing a different flowrate into
said second flow bore. 4. The apparatus of any one
of clainse 1 to 3 wherein said diverter is adapted to
vary the drilling fluid flow fromsaid first flow
bore to said second flow bore.

10



5. The apparatus of any one of clains 1 to 4 wherein
said diverter is selectively actuatable. 6. The
apparatus of claim 3 wherein one of said positions
conprises allowing all of the drilling fluid to flow
into said second flow bore. 7. The apparatus of any
one“6flYaims 1 to 6 wherein said feedback and

. Conhh@ﬂ)paﬁﬁ[@hﬁﬁﬂns]ﬁgi ncl udes a nmeasur ed pr operty and a
pr ocessor i.on of ! :
r esponse® Ob‘SIEgal ajef‘“ﬁéai?uﬁ%‘g %@rs fcflm gof?i Sa]gﬁrs‘?ﬁogt e having a
of atyingomed fwirg thdrei® 1 t O 7 wher e| n a feedback '
conprises,at |.east..one, of .
coup! ed 3 ((])evge -ihEPoBed ﬁ%sald SEC0 r%mgf{l :? Eﬁlﬁg%a@d
v ol tage 4 diomeadispeded bttweaakid ge‘n@ld aetcctrd floothpresdrait! divertr Having a first

ur bc|)51 St plvéndh %ntdrl ith @ﬂ.ﬁﬁ%oﬁ‘t ﬁevﬁ fn'tocsaald @d?lﬁrﬂ%kqfore &hd a second

te eratare and a rrec ani cal T oad on sa|
Thepajioaplitwirg agfortinypf tadrilfhe Sidiorflpwint gaig S%ﬁ@rfbmhbm and through
sai g devi é:eanhs a turbine adapted to provide at | east
one of el ectrical power, nmechani cal power and
hydr aul i a:fepdhnek andocoatiovBbergsn counles te daidl diverrd

, housj n%g Hkﬁlt 00 astafdsfee%acﬁ L2 Bho1 Mehlsh (ﬁ{ehnmes a desired

power cones from said turbine.
ﬂoﬂmtmpmvlaﬁledwnmltcs}rrwgde said desired fipvwgate| | col | ar haV| ng

a fig, % LRWPRL& 13(2(% v%e%ﬁ&%@%v@ﬁé?%rﬁl@h%mpﬁ@k d plutdli§tof positions, |
ro e aving a ling fluid flow ng therein; a

eacholeid ngatss altoving aais@eé%ﬂw *iﬂieélﬁ‘b%ﬂé’cfe‘?oﬁd e Bogecond

4, T 1 OWnD @ Bratus of any one & claidd I@'3Vvﬁfe¥eﬁlrsaid%ﬁr|eﬁérhﬂﬂia]§t&&0 vary the drilling
dr|II|n fluid ?romsal second flow bore in a first

ﬂmﬂé‘@WtﬁoﬁﬁMd\ﬂW@@Y bpresigisgid ch‘alﬂ/ﬂﬁ}”\?%‘iet er incl udes a

5. var ifabhRaaReamdy RREhieR 1 & 4 eietdingididiereid delettﬁ@ly Bduutitable,
into said second f| ow bore gfilﬁ? vari abl e .fl

6. aind The epparetus SLPr DN AR R SHH B BBCRITT 1 Flger 1 the driling
fluid @ i in@REld SbHal fRel tore. t he flow diverter to vary t he

variable fl ow_rate. pparat us
7§ o CREPOEBI A 6 Gt 4 F R H Rl st mectuaism
ince@ermdabod agseyTiidy lﬂdstdsssrab ddjbst ﬂWpdsutwaMf eaid dlseaiedm response to said
me% esso i ncluding a baseline of a property of said ‘

Reration assenbly.
The apparalus of any one of claims 1 to 7 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 any one of claims 1 to 8 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.
L. An apparatus comprising:

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;

11



13. The apparatus of claim 12 wherein said processor
is configured to conpare a neasured property of said
power generation assenbly to said baseline to

det erm ne whet her said neasured property is within a
predet ermi ned range of said baseline, and said second
position is variable in response to said
determnation that said property is not within said

- predeter Qlﬂgg%\reﬁg}(%%lﬁ%g $Rl cﬁiﬂlk?@sf%kd' f&n said GecoddBow bore in a first

apparatus of claim 13 wherein said nmeasured property
conpesitivas wharein said tflopndiveter inchdeshaniidhle seead pesitigadigcting the

POVRLGEMES Aol sAB s@SRATTIN Bbre a@gvﬁaﬁsm &t algoad on said
power generation assenbly and a hydraullc | pad on

sai d powe Ponﬁélﬂ@ch@tﬂisﬁlrﬁlsé@@é e drill cpBar anhgouplphig therfipw dhyerter to

anyvgpgwggmgk@bwsmél to 14 wherein said pomer

generation asse nmprises at |least o
120 R R R PG BPBETR ConP g asiu oy seeration

asséfﬁﬂy andrRgN@ivw Giv&et Bhitl BebcessckOnclublig asiaptitabiUs profertfdy said power
e of clﬁlns 11 to 15 wherein said second position

gﬂpeﬂva¥$%w to vary the flowrate to a turbine in
13.sai drhp @mﬁfat@ e;n EIEJM i bwhass esith IpIy)céSM)r lisesplguse tb corhuge a measured

prdg)gﬁf 0&‘ rsalg pci\zfer gﬂrlg‘eraé%% asseIPﬁ% o salcglulpase?me {oodetségmge Qrgét%l}‘ isa[icil measured
propetyl iawvithiaai pru@lemrﬁinerdstngé Iot')Wldaba'a‘@mw atnth sad fdcorstt pogffigr] is iVﬂrgible in

Lt LU BT RO FSTEN R Seaal ae o wi

bwpbmer generatlon assenbl y di sposed therein;

4f lo g;%f og %g'?lg b ?%h&@m%hﬁ %sﬁdvﬁ(gﬂeﬁp k&nﬁﬁé‘soﬁ qjeast one of a

dril w into said second flow bore; and
memmmmoasi@@lsmé AW eagnargios grsgmblyyi 40| eleéf@ml doad g faid gpyjer generation
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varlable second drllllng d fl ow generates a
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substantially all power to said MAD tool. 18. The

coupHar at us of claim 17 wherein said second drilling
16f | UiTthe fabpamds of \i@rdnab)f elaind 1 as [D&')ﬁrﬁﬁelh Gaidt sdcammsmmem tvanable to

of
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an MWIo wghcoapléd to sdid fitibwillbor e i n t he downhol e tool ; 12
|solat|n the fluid froma second flow bore in the
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a drill collar having a first flow bore with a first drilling fluid flow therem, and a
second flow bore isolated from said first 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 varjable 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;
12



second fl ow bore conprises a power generation
assenbly; diverting a portion of the fluid to the
second flow bore using a diverter positioned between
the first and second flow bores; varying a flow rate
of the fluid to the second flow bore using a
processor coupled to said power generation assenbly
and said diverter. 20.

) | [ 0. T hod. [
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urther conprising: varying a power output of the ..
dowliveting 4 pation af the Slgishiodhe secoud fow &Ofeﬁ.é‘?.lr{g 3 giveigr positioned

between the first and second flow bores;
varying a flow rate of the fluid to the second flow bore using a processor coupled to
said power generation assembly and said diverter.
20.  The method of claim 19 further comprising:
adjusting the diverted ﬂu.id portion in response to a feedback.
21.  The method of claim 20 further comprising:

varying a power output of the downhole tool in response (o varying the flow

rate.
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