TELESCOPI C JO NT M NI CONTROL PANEL CROSS- REFERENCE TO

RELATED APPLI CATI ONS [ 0001] This application clains
whemehsds2df U.S. Provisional (35 U S.C. 119(elgT/US2008/088057

Application No. 61/015,494, filed on Decenber 20,

2007, which is incorporated by reference hereinin its

"n gener al  TELBBCORICTARY TR chiypRBlPANR. [ °°

particular, the present invention provides an _
appar at us (GUIS S REERENE R TCERENATED ABPRIIA PloNgduci ng
the accidental discharge of drilling fluids by
automatically energizing the | ower packer of the

t el esct¥0d] j oi nt Takanplki¢asion glaemns berieritipl/Uga Ekatisipend €35 U.S.C. §
re . SeNt 1RV ' Vi ara

119G T O RO 3R e T BB Y 07 R o 8fRacea by
referetifefiefeipackeentiegt rol hose fails, the upper packer

| eaks and/or rig air pressure is |ost. BRI EF SUVWARY

OF THE | NVENTI ON [OOOEk Thg Ereiiﬂi I nvention provides

a pressure circuit f i Q—gh upper packer

failure conprising an upper packer; a first pressure

sour cefood2f i r st WB@ﬁﬁf@ﬁt@OIpﬂelfqa@éé'iﬁ gERMRE bEGhd:e dFillfig equipment, and

' first pressure source and the upper packer; a =
in partgigulfrethe présant ipyadion peowddsvia aphatus eue p veethqsk fes slimmating and/or

reduci&é gl}rgea:c\é\%lﬁﬁtgi ?1?9 aéegog%iﬁﬁl?r}e%ﬁ%iﬁ%é% Eﬁt?%l%ﬁ%aily?ﬁ%ﬂ%ﬁg?zli}lg the lower packer
of the 4182 5pit §oiBOWhEELht RipPerffien ¢ ackEr RRENpressard THeiredet inention
~differential pressure valve opens when the pressure

providep appagdases apd Aethnels fer anereaging Berlaveidmakeraninurihe By packer control
hose fgitﬂse, tﬂ%rlﬁa‘?ﬁrﬁ%a%k&r 1210t 8/ofr oSy ﬂ*}gé e is fhspecon d pressure

source; "and a second pressure circuit connected to the

second pressure source and the differential pressure

val ve, wher ei nBRIEBISUMMARY: OF 'HEEdNY ENEBQNr e

circuit is isolated fromthe second pressure source

downst of the differential pressure valve. when the .
differ L@?P’LI pr eiE%P@S%F‘%/Vé’“P%“ &085%8?‘ PI&SBR&ITeult for recognizing
an upP PhékeatdiRf cddi§tisdRelplppRPBdckbl; Mttrst preRui@ sBice! PRBE pressure
than the pressure at the first point. The inventive
circuitgdonpegted tethe first predase souresmnd thaoRriear pagiesr adiffeppnéiglsuessure valve
that refcer:ions] trg St ef%)nqctlwgr SotsaISne QG pré usr%scirtc hi? l &N the first point is
PACKER 8 e BNEP FP et Whe 't he FiT P s LRt al "préssurs P
closer\t@ theefiro e BSure 19d@rck ithHi thp k@D8d BinG QMH Gthefay thealiffilentsd] ipessure
joint air pressure and said second pressure source nay
valve ppens piepithe Riessupy g hesecambpintis an operatipiat gmoupigelow the
' [ e r
pres su{r%ﬁléﬂﬂgagé? ég@ge%r%e&\)/\ﬁ e;frgfsﬁfet Shogg:lé, Gft PRELAPHYsGPIAAEH connected
to the second pressure source and the differential pressure valve, wherein a portion of the second

pressure circuit is isolated from the second pressure source downstream of the differential
pressure valve when the differential pressure valve is closed. In one application, the operational
limit is 0.5 psi lower than the pressure at the first point. The inventive circuit may includes a
lower packer, wherein pressure from the second pressure source causes the lower packer to be
energized when the differential pressure valve opens. The first pressure source may be the slip
joint air pressure and said second pressure source may be the rig air pressure. The inventive
circuit may include a hydraulic pressure source operably engaged to a lower packer, wherein the
hydraulic pressure source energizes the lower packer responsive to the second pressure source.

They hydraulic pressure source may be from the diverter panel.



hydraul i c pressure source energizes the | ower packer

responsive to the second pressure source. They
why@pasd3ex pressure source may be fromthe di vVRCT/E62008/088057

panel . [ 0004] The di scl osed pressure circuit may

include a third pressure source, a third pressure

circui nect e the third pressure saurce a
nor mal (vﬁ)gﬂen shﬂb? isclosARICSBITRCHE P dne HE ¢ i (reSure source,

a thlrﬁ SOH Erchltcbihdetcdnd tigird RN REEES Uh& aGlofRalY open shuttle valve
erein the normal |y open shuttle val've isolates the
connetthil taithp tiesd preesufe @mupmnﬂltkW®cgmd pmsutdqudutpwb@surthe norrnally open

circuit, dowstream of the nor.m open shuttle val
shutd Gy elsppfS SRl i Sue it TP O B Bl el 6Smstrcam of
the noRRSNPSpANRLttIVAVRVASRURE secOR® piclivrélsdir&SiS U 6 SNE G o%eratlonal rig

may be an air receiver cylinder that (%@be char ged
pressugty elefe‘élUdd)f%ﬁ@§§9Wée swibean afrgpBier Aslbndes thas 19 de Cb#rged by the
Secon& 1%55? Ourée invention is a .r| ser slip joint . ci I‘C_UI t

8 i ng, ‘an upper packer; a |ower packer; a first
condU|t containing a first pressure; a second conduit
cont ai [000§] a secandthpr &spsetiof thevpreseat mveMmeonsieaener slip joint circuit

conduit is connec ed to the first conduit . and_the
COMPIipe AN ﬁaewac 4 1 1<l PRGEW Hrstenduit APHEIniNg ahfnisapressure a second
conduﬁrcgﬁéﬁﬁ a ?&gn@gf& gufr§ rv@{yirélﬁ ltheosregérﬁf@o%dﬂﬁhsv&)nﬁm&ﬁ&ttﬁg first

f1rst cond, and third conduits, wherein t

condudlahﬂ elteampleapaqhme aslmrdecmmiluueoaﬂahmma thing préﬂsm@ fmde&dlrﬁfeesntlal

to energi ze the. | ower e e. se ressure.
pressur vERErAP R e et BoaAne HUrsnaticp paee e el pressure
valve AllG@Y the iRl predsite ©ich6idide (B vRL PRKeP Ghbfl thedetdfMpressure is

control valve positioned between the first conduit and

0peratm11@11$ é@mrdhmh@l dirst prephre s dborserebpdeint cifonitinayedsainclude a flow

controli Vgl € 031 1011Cf:|’(]i%et\¥reen ?%flr-glg go r(fu?teand ld s%cé) O(i (l:’]otndylt r %ﬁ% seconé{ conduit
al's e our condaul al nrng a

hmhMEigﬁﬁﬁbﬁkaﬁﬁ,a normal Iy open val ve connected to the
third and fourth conduit, wherein the normally open
valve allows the fourth pressure to energize the | owe
packer [MM8h t he ThY FlePrsHRdABT At oy A iBglugna fourth conduit
AR b LR Blesdurfhid a AQEdilypEn ShivE cbitleBled b eYhird FRYfourth condui
Contala ga Rﬁg ea rec%gver g%ﬁlgge? connected to %% ourth conduit
wherefrothe Inhrméﬂhcbpeh valvd allbes dlerfotlﬂtlle pfessurd: to q:negm,mhe lcb\&er packer when
ded b recei ver The .riser sl
the thiR, St grop bl BT GRIE R a1 S Bt s By also include a
recewENyﬁi‘ﬁd&%‘ﬁHé&e%‘:{hé ﬁﬁlrtfh%h@mpM\Hhéreﬁtiﬁchf&umtprés@@re 1s prov1ded by
fourth pressure is equal to or greater than the th
the reqpiees smlm,der [ @D@fzﬁier?hmmntsreay gl mcjugle ratoncwaywatlvqiwyweﬂnstbe third
i.ncl sour ce. con ected
conduj g TR R e o ROy PRBFELSEPETG sERh BpliR e mira
mﬁsm@ydraullc source when the second pressure is
operationally |lower than the first pressure. The
hydraul i c_source
[0007]

The riser slip joint circuit may also include a hydraulic pressure
source connected to the lower packer, wherein the third pressure opens the hydraulic source
when the second pressure is operationally lower than the first pressure. The hydraulic source
may be a diverter control panel. The riser slip joint may further include a fourth conduit
containing a fourth pressure and a normally open valve connected to the third and fourth conduit,
wherein the normally open valve allows the fourth pressure provides a signal to the hydraulic

source when the third pressure drops below an operational limit. The first and second conduits



may be a diverter control panel. The riser slip joint
may further include a fourth conduit containing a
WO cao0Br3ps essure and a nornal |y open val ve conPE€D/USZI0$/G88057
the third and fourth conduit, wherein the normally
open val ve allows the fourth pressure provides a

to the hydrauli ource when the third XS
of the W%@P@@%Wag ke 615‘8}35%696?1 € SAMPFES S éovm?’s“(lﬂa% : f@egﬁandult
being BRI EbROthe HR{sUIE S&UrcSIhaR et cdBYitbe connected to
the sane pressure source, wth the second conduit

being further fromthe pressure source than the first
condui {000BD008] Tmonsraspens péte roer slipgomit S@qtuls Ithﬁpfll]'smqmﬁult second

r.st_condui t
conduff iffcpnadiGnd R AT s SEETRE G2R i ibpogyrot pane
wWthin a mni-control panel. [0009] Another aspect of
the i n®0P] on i sAaomet ipecteif teoint¢mioniing nithdds#costrélfing a riser
joint conprising the steps of transmtting slip joint
slip Jomt ég@mlém& theners Oéartaﬁsrﬁétf%e%w JeinpPiEs G @O%a Pé@ DHPea R pressure

dt%%‘e‘ i ICQSEQ n!ggp PLARSH o Bbint'B ;%%Q Stnd Qadff tial
oM e pa fn% a ?%# énfﬁal ﬁgggsﬁ?% v b wher &in o oa
pressutdrealdd, sttende thivetiviesse tehecdnwbe (yai pﬁiﬁtsiiSSIﬂfléléntaD (eﬂlﬂlsetth): pressure at

e the pressure at th oint closest to the upper
the POH&&E@FW%“‘SQPP%VMFK? ﬁ%h ‘}Yge ;Sﬁaé’stgﬁ PESHre pi{Be BB’inhFIOSCSt to the
pressu?d QRB&E whéh thBR iPh @%ﬁﬁfcﬁnﬁ%éﬁﬁae‘%ﬁq@aﬁ heKemb®o@ may also include the
signi ficant upper packer l'eak. The nmethod may al So
step of piovidaeg 1 puéotgp[rgpumfto pﬂl@dmad]mgalae pfhb@themr@sgugraethe@omt closest to
hydraul i.c va ve sure at t S
the uppRy e e ProsSisRBY 1S TR it O pBRLForRLRSER prossure
sourcd) "BRSHEBo@Mal ABopAi e it 08P DF Rfe@sdrﬂﬁlg(lh@ ST HaSi@M WG @ hydraulic
The method may al so include the step of %ressur|2|ng
pressurgwheppplotyaeicare 1§vﬁ‘mphﬁ9@ﬂ ﬁlelhwéraph@ galye-e Thpitotprespugmay be
I
proviBBIIH e 4T STHAP rEO m ot S NG o YALY Tap  AgRpRt pressure

from aRiack RBYv6Ei0 BPA hgdratiliveyvadteepharf thp pesshude pepvadedityahe pressure source
Sressure froma pressure reservoir to a hydraulic,
drops pelpyeangpsritiond lispies $hs @%%Wdé—‘&nﬁlyw? His sinefdipwding a pilot

pressurOHbME HEQRR IQ rOYir 8o pr o g? logéﬂ %ltf hgycﬁ@hﬁ%lve when rig

may conprise t e step o a pl ressure
pres sufraf mnnsmﬁba:lemsu n&mrtem&he/mrmaﬂly ropatg halae mox dakddwosme’n The method
raul.ic v

may cpRgiira s ERET (5 Ol FOTE RERE AT PSP Gp St palryand fhegecond point
with aGl AP 8ShtRPFhIvE. 01Fhe fﬁéﬁlomﬁzﬂ%n{ﬁﬂée %B?ﬁ% & ﬁletclii‘zﬁnéﬂ fRi@kor switch

restricting air fromflow ng between first point
with tianpilat ipecsswe ovign plas letvenpadiyeighdfs|bgon @Imliglﬂ@d val ve. The
met hod nmay conprise flipping a mechanical indicator

h h | wh k
oo Coldbolr | T Rhd Rl BB RS Rah B IS InDBGS R ana

technit@tad @intide0 d€ th¢ ptrébentf iaaértioasn arddr tiac thieidealile@ dyaripAGESE the
) of the fresent invention in order that the detalled
inventipastapt fotlpwhmay bebettsrpeaision ¢iditional featgesmag ageantages of the

inventgc$1t \{vﬁ{e b SRR Ein AR Whi @ Blm ft}?eastulﬁje%?oiatﬂg A0 @BIGTention. It

should be appreciated by those skilled in the art that the conception and specific embodiment
disclosed may be readily utilized as a basis for modifying or designing other methods for
carrying out the same purpose of the present invention. It should be also realized by those
skilled in the art that such equivalent constructions do not depart from the spirit and scope of the

invention as set forth in the appended claims. The novel features which are believed to be



invention wll be described hereinafter which formthe
subject of the clains of the invention. It should be
wappposidat ed by those skilled in the art that PEEUS2008/088057
conception and specific enbodi nent disclosed may be
readily utilized as a basis for nodifying or designing
ot her t hods for carryi.ng out the sanme purpose of the .
charagigristig S Dier0¥tioBrboth £ ExiRArgEatRn 834 P@Hf)qdztﬁﬁpsvﬂ%ég%ether with

furtheﬁlﬂi)jl:ét? dnd £Hvtahégé’sr Will Bdfet@HeiEqsh YV RANTe R)‘Pl@?}}li]ﬂeg"@ésin@ﬂ?on when

o0 'not depart fromthe spirit and scope of

consideradantcomrectisn seth thoadchmipanyihg figmeenHt edtodeaixpresslywederstood,

novel features. which ar lieved to bhecharacterjstic .
nowe s Gt ROERE et o v for (3 §5igp -l DUPBR" Siacsofition only
and is Bt MRhded aPPEEMitiONof the URTIRRF thM frBsehtint/BRionoObj ect s and

advantages will be better understood formthe

foll owi ng description when considered in connection
with the accBREERRESCRIBIIQON OF THEDRAWINGS,r ess| y

under st ood, however, that each of the figures is
provid t he ' k; . .
descri tiofcl)ir?v onl ngpn%&??Cr?%ﬁp I%tkiu gﬁ%é%ﬁ%gggﬁglg |I?1S|mtlti 18¥1€ntlon’
referende it hew|mavetts thef fotlbeingrdes@iptionstaged inoconjBRti&kwith the accompanying
.DESCRI PT] ON OF THE DRAW NGS [ 00011] For a nore
drawingsnif) WRiEhunder st andi ng of the present invention,
reference is now nmade to the foll owi ng descriptions
taken [gpogen] UNCFIQNM WidwWh 4 BeRGEOHPARYIADd I pY¥kBESser slip joint;
in which: [00012] FIG 1 shows a schematic of a
typi cal dual packer riser slip joint; [00013] FIG 2
shows H09¢Bknat i E1Gf2 shaavsm sehematng pidhe pampiegontrol panel incorporated

. LNe intoq.a.typi cal dual packer riser slip

into a}’%ﬁ‘%@ ?Q{I%gl%i]rﬂ%lsa%é%g’hom a dual packer slip joint
housi ng; [00015] FIG 4 shows the mni-control panel
pr essuf0®0t4} cui t FIGO®EHGYs @l packshdipsjomt pondinggn of
the mni-control panel pressure circuit to highlight

chove. WRBERE on BFG: b iRE muRCoRo bael v bt

circuit to highlight howrig pressure is used to
i niti af(ﬁ)ﬂ%]essur FIG! 5 shbvafa ﬁd}ﬁoﬂl OM@E nlACKSiiol paMl pressure circuit to
~[00018] FIG 7 shows a portion of the m'ni-controF

highlighfmermglravstioa of thedipper Raske ghl i ght how reservoir

pressure is used to initiate pressurization of the

| ower . DE - o

100010f R & Pekierg AR SNSRIl o biNHt pgourecirei o
highligitthotvhdg preaduroissisedrivaditimentrsssarightivndif theclatveopcke andhe

made to the invention disclosed in this Application

[00018] FIG. 7 shows a portion of the mini-control panel pressure circuit to

highlight how reservoir pressure is used to initiate pressurization of the lower packer.

DETAILED DESCRIPTION OF THE INVENTION

[00019] It is readily apparent to one skilled in the art that various
embodiments and modifications can be made to the invention disclosed in this Application

without departing from the scope and spirit of the invention.

[00020] The invention relates to a mini-control panel that provides

automatic control of a lower packer in case of a pressure loss to an upper packer. FIG. 1 shows



wi t hout departing fromthe scope and spirit of the
i nvention. [00020] The invention relates to a

wOorRewAssas rol panel that provides autonmati c coP€CT/052008/088057
a | ower packer in case of a pressure loss to an upper
packer. FIG 1 showsa schematic of a typical dua

Kk tel I t. Ln FIG
a Scheﬁ%ﬁgeﬁ@te 1 g 'tpéFlfsfg'ﬂﬂ#cgbgéhp ek dp Ftfy 1 EFCicousing 101 contains

upRESK&er add'® ldM Phcle? nﬁ“ﬁ@h}f(ﬁé@ L:Ulﬁrol Qfglve Q02 LOheSolt B pressure to the
pressure to the upper and the lower contro
upper patkee, ah0sheclomer odrgrof helvp 163 surtels memmsmrom@theﬂa‘amacker Ina

. In at a confl ration, .th acker isS
ypical gt e PR atet e ori e R B Fosoie? spd dedpwer
packet & cBB@IAH Z86h MidkdulidYedsaue] Ty ch§1$3‘5  WhEuppkY Poritad] hilve bh@the lower
upper control valve and the | ower control valve are

contiive ore panolahardi e consolonclodnére designicf F1Ged; yfailofe or pressure
loss i 1n thg;‘ uP}?er é)%cke? rflzqgﬁr%% A oﬁ 6gtr%§ goor%cr:]og?f?ze the faﬁlugﬁ %n?igrganu%ﬁc I1(1181{1ahze the

lower @iﬁd’ldém The itk tid tall:dsle récbgnlh@m/@z[ﬂ@@@ﬂtﬁﬂhamﬁhl@ itikifkzd the lower packer
takes to reco%ﬁlze a failure and manually initialize

often epglts ip Rarespae ks obfilbing fuidy (derefore,dbesds § geqdjegutpmatically
, to
cnrs SO0 LS ol BLObR I A e (S
prevent the loss of drilling fluids. [00021] The
pr esenf0002Vent i oifthppevind e catiomappaidet as appudatas et hodthod for

. . for eljmnating. and/. re in e.ac al .
climing i, R e Rt B 1R af ig oB (i Bgy y utomatcally
energi®M@Ied Biwdd phdk@r WAYEtheRPHEEFackerRN stbera P PR luRSHKEK pical system
systen1fa|F Failure in a typical system occurs when

occur& warrethﬁ@ iga giggtficantclaatk in| theykystam thae alé%& @emuppratpager dmkpse
pres sure OnéJ B{e fl (P 1nctﬁear1rttr Oadlloz e%lf%st aadhdt an rpper a%algkfl:rerﬁ,@i/harfg\ggnall leak

)
Medd under §©°&n an uppe

that WSHH flot be &knsid&&td UL, notsiParicainsiede b@@ﬁr@whéﬁ thr u?perﬁoacker leaks
"significant” |eak occurs when the upper packer [eaks

enough ,qQ)W@ﬁa@t&nﬁwzﬁ%theéwgergqagkcﬁg A hf@llpr@\,v@} athgRfes packgr circuit occurs
when %1% O hl(ﬁli‘lg g: Iiihllg 'i‘ea#? BE&{% tlféqg}%%r %ag:!léélctp ﬁst@% %‘é&{@zi’é@‘%ﬂe lower packer.

One skilisd m‘ the anats@imda@tahhethle onventi papilessure Enaitsdan bk adjuslred to be more
the art 3jso under.st ands t he |nven5|ve pressur.e

or lesiepfiy (o gHSpE g [HoeasIfgaBen Ay greirgiasdeRgininyessure and

pressu?@pﬁl@é%%sulttl@(frm sipt@nceRsi deration nor nal
[Uctuations in ri alr pressure and pressure pul ses

resultl?g fron1s|h§ oint use. [00022] FIG 2 shows a
schenat00922F a db i;shﬂzsf@ra whematin eftradual packer system that is

mat i C ntr.o. control -papel . .
awton e g o AR s P P DPHEE i ke R B i f e mini-
contro$ BAES sédp |a|pi)lbt PrlegmiSdiforthé QiveRE: fhinVieh le@érgPRMARY lo@r packer. Typically,

energi ze the | ower packer. Typically, the pil ot

the pilgt pgswreoRspe Adyaranlelalus fhat gaargiees haloven erglics @dthygraulic fluid.
| ower packer with hydraulic fluid. [00023] As will be

expl ai WZ?F' ow, Ak KRG BE %&plﬁfh@& BQI'OWP eHeGhin-ESRAT %ﬁnél fesponds to

differential pressures in the upper packer circuit. As such, it can be installed on a number of
different rigs without having to be tailored to the particular rig. FIG. 2 shows a typical
installation in which the mini-control panel is a discreet component of the riser slip joint. It
should be understood, however, that the functionality provided by the mini-control circuit can be

provided by incorporating the relevant components directly into the diverter control panel, the



differential pressures in the upper packer circuit. As
such, it can be installed on a nunber of different
WO 2@9/08d3ehout having to be tailored to the parpPCT/UBZNNS/088057
rig. FIG 2 shows a typical installation in which the
m ni -control panel is a discreet conponent of the
er slip joint., It _should be understood, howe ve

riser S[lﬂ JginG fAMbIAAPNSIREIFet: §F BRRMDSINERPITH LOAHPR - yred
embodileAt e HROIMBEC BrQYH-HRAnOYdd 16 RPQEAD AN 8or Rl %‘iﬁ’eﬂt Combining
conponents directly into the diverter control panel
the releant icgeritrglin thejnpinntonted phiah atakenstiohgmgaikjstiog rign yaswr
ot her convenient location. In a preferred enbodinent

e PR © L EFE! Ll AR b5 PR oer
p s 2§/

packet & rhilléi- SHcRérsyaink @haytRNBEd, MRl 88cH &fuividnk bysidnLad sdtidefart from the
ags easi er. [00024 FIG. 3 shows a typical slip-joint

scope g prigheldhe HW@H%‘PIhg hecduabpackgiahoysHiglcempsisesas ynpehddepver packer.
Y

i PIGYEVETEIEN RS HFR: A0 SUETo SR o USSR B s e

lower pheked tahpipas kig bufeo padkeg3@baplr insiasergackyp366. anboth apper and lower

packer. In FIG 3, the per packer further conprises
packef %ﬂ?@rpaﬁ%%%?ssma%utﬂaﬁnqeﬁ E%‘Felﬂég}Fe%llP%@t TeuRRghapd lower
packeﬂ%‘f@@r{erglgéﬂ)ﬁﬁ tRdlp &%@30?%‘@”5 ?égﬁecﬁ()g a%lﬂh@ﬂ@{ neumatic
packer 306. oth’ upper and | ower g the i hner
pressupaskepicghessé $o agagins thetupper paaker ape lhlyélfaubcﬁ ptehﬁlre;isuped to energize

the lo%/%lr%fﬁléﬂﬂé]%e L@MIH ned%rgo%ﬁ%g@éé tﬁﬁ%&g?g%ﬂvmns may be used. As

used MR QUM APABERRGD SreRUESES WERI inferdhaRb&dlY ¥duaBFefBsent air or any
energi ze the upper packer and hydraulic pressure is

other gydtablletges.eMdegiuzed inbe ¢laines, “pasives” maylee gicuimatig of hydradic.
art understands that different conbinati ons may be
3223 i @g? gngggﬁ;% SH% sctgg glrllgl C%%%Léa%epél%%ﬁl%[lg rg‘ultry according
to a pI@fdiheﬂ eﬁlﬂoﬂﬂlﬁﬂtﬁ Ths mlﬁNtfbﬁtrUB}ﬁﬂlel 1Iﬁc1ﬁJHes igpads M@, the shp Jomt air pressure,
pressure” may be pneumatic or hydraulic. [0Q0025] FIG
rig alf@f%ﬁﬁwsaqdﬁgewm readbiael Bpe. pjéli‘f‘ellmlbﬁém%ltﬂa@eldp? e%ffStqu;t/putS for the

d
e ST ot 1855 SR S g SR o
in the nibgngbatwpereths sl joisralr pplysiope ané agpaghckdrwetpuhee and the pressure
control panel _includes outputs for the upper

miheggéﬁg?ﬁﬁpé =¥?ﬂﬁsgﬁa pilot pressure line. Under

normal operating conditions, pressure in the tubing

bet weeoole) s! i pid @ty’ﬁicaﬁhﬁer%ﬁﬁjﬂlﬂt tHeReveddkaIP A6t energized unless

packer output |line and the pressure in the pressure
the upperaiskriails. ri%eca\a@ they @V@awke[ @(ﬁo'ze@k upnitas ejqn engrgizddsesing a
secom?zh% Brelssure tscbuaré eIrnt é"g b&? %ggta shlo%vnn ? %Eigr rg sﬁr?:l slggfcc’:g 1s
hydralhlﬂqke%nre firdm itise dif«&m ceﬂ@dslgjaﬁactswmgl HG elc).ondar y

pressure source. In the enbodi nent shown, the

secondar ressure source i s hydraulic _pressure from
the di (IO028F cont PoMmipz6e8frol RamslonR iR F4G. 5)18 not plumbed with

hydraulic pressure. When the upper packer fails, the mini-control panel provides a pilot pressure
to the secondary pressure source. The pilot pressure opens the secondary pressure source and the
secondary pressure source energizes the lower packer. One skilled in the art understands that the
secondary pressure source can also be plumbed through the mini-control panel. For example,

instead of outputting a pilot pressure, the mini-control panel may include a secondary pressure



[00027] The m ni-control panel shown in FIG 4 is not
pl unbed with hydraulic pressure. Wen the upper packer

wo adovssesehe m ni -control panel provides a pil oPCT/US2008/088057
pressure to the secondary pressure source. The pil ot
pressure opens the secondary pressure source and the
secondar ifafure source, energ#zes the | ower packer

input RouRylingy I this abogdimennigatcad Ghgrneraiae et Bscugargpndary
pressubé ®oaldde @Eh.lsreﬁ%n‘e@ﬂ‘y & RO 1R rphsibed through the
m ni -control panel.” For exanple, instead of outputting
a pilot pressure, the‘n1n| control panel may include a
secondHK@2§kessu?b¢npmﬂxmﬁdl@@@b@KMHhméu¢$nhﬁﬂbmﬂﬂPKS&HCVMV@

| nstea nerating,a iI t..pressur : .
410. Iéggeae{lénfgreésué }/e gl 18 agf%/gy, ; é)rnéglé%(al%%e %%lgfteb F galfﬁeleferentlal
pressur®Vve #EEKLEIved @&Qﬂﬂgésu@@ €rof the1HPa p’a@kerﬁﬂéb@hre@nﬁ:ﬁllﬂ (dee FIG. 5 for
includes differential pressure valve 410. Differentia
the uppeIRE IR PIGFANIFSIRYIE). Bleeflrgt_%%ﬁureﬁé Pregfideg by linggyy, Line A tees into the
upper ?9&1&:? blaeg e Xl?(l:u\{terela?rveel %go%gtté ?1'%: SHE E&ﬁye(lle%%%u}(eeln?&p The second
pressuté rsqmmtldédsle;eh]&'d B Lmef Biis fubt@erppsr frqﬁﬁ(tlmhpgbﬁs siupeessure input and
circuit). The first pressure is provide [

line A ..
tees in fi HpyLa H“Fésui“h]én%ﬂﬁ%erto PR WRICT PRss Sty 35 Pistance is with
respecrt ?(1 AL l¥dn¥e GlrQid Ga\FéT & 1§vaf2=, ﬂl(ﬁi/lﬂ% tlﬁ’bﬁg}pﬂh@ $RHL- @on'tﬂaplgﬁnel circuit.
he second pressure is provid l'ine B. Line
Thus, hmcztrﬁaer seamvﬁym‘ Fln4, hee BI ik purgher aWaﬁfmnnheslspromtmnmtssure

COIlIletbOI]t(h I N %ﬁ gﬁg&%ﬁ(%&&ofﬁglf‘té ?I% O\’Elﬁ é%l’g:? geﬁﬁn 816 pressure in

line Bﬁ?&ﬁb@@ﬁontaﬁ Mwerdhaﬁlttﬁag&sﬁiré e Al the dvburk Frobt 1iV¥EA ®pens
f1 ow ng through the mni-control panel circuit. Thus,

differepsiakirmssyes wderd ¥k diewnachdowerithepBsiuse frinerié hasineby before it is
L. { t h '
consu{&re gerago%algff \?veerrn]’tli; ya,lsefi I%he flzﬁ Cgo%sc? Izé garlr% 0 Q\Fenl Iea%.lerally, the
differdfle Ehutshlﬁe PERSHbUR that thd firesdBrd 1$1 &ﬂ@ésaidt op& diyfelediRI pressure valve
than the pressure in line A ihpressure fromline A
410 dyingrorenak pressupg flugtuatios stem@]éy, fergptial peggsia vALVE AR will open
LES r
when {ﬂeﬁ)r& er eg Elﬁ% gre}? gﬁt llggsrt] EISP?;%O da\%e B?vep gfa tfe ssjuf'e 1ft11 hne A Because
differentinbprietsutcesnlee 4H i ubenadiyanidsed Ge l’rﬂnzahsl gllpsetihét}ﬂlpfrésememlc éne B is
st be hi gh _enough that the pressure in A does not
hlgher%@htha.W?Sévré R 118F Ap Pl SIRserg 4Fps ca48lYIfeRY! RS ral
pressure fluctuations. Optimally, differenti al _
pressufgoygy ve 4ﬂtpth¥\"plrefe19&ﬁé}nl‘!m§1ﬁeﬁthﬁn@l§ §$ R rRodi B ab tHRSpressure
Bis at least 0.5 to 20 psi |ower than the pressure in
readbdckdime AThBerraswe radidbdakrlngtis split froas thergpaaiagkerpressiug line just before

the P k1 RO GRdn Tt R BPEAGE FEPnt PR Gy mbed int
the sliplj&B6AIF SreSluePEne@bidt kbe tihilehdollpgan@s FIGOAARB]shdWs bbtedonal flow
ContrOgreferred enbodinent, line Bis referred to as the

valye 420 Floadieask] valve420ms Poptiensd hesweedditsat Rnd lineBiagd is
a
demgn?eﬁ t(l) }estrg:?g%gl%%elﬁ%?lg olé)m ﬁh)%vr gﬁl&%? %ﬂ(/g 7&6 {agﬁ)ﬂg J(elrb? ae[u(s)e fhe pressure
drop catdeddiyrfeiational id3ees Beﬁz@d@nbl@e pdinrdrechi¢iltie A is plumbed into the upper
packer pressure circuit and line B may be sufficient to indicate an upper packer leak. However,
if the distance between line A’s input into the differential pressure valve 410 and line B’s input

into the differential pressure valve 410 is short, flow control valve 420 helps amplify the pressure

loss in line B.



the slip joint air pressure line inside the

m ni-control panel. FIG 4 also shows optional flow
wa@omvsd32yal ve 420. Fl ow control val ve 420 i s PCT/US2008/088057

posi tioned between I[ine A and line B and is designed

to restrict air flowinto Iine B. Flow control valve

420 is onal cayse the ure dr cau b
fricti Hﬁ’ﬁ?bl osse?ﬁ%g’l“%e‘@ﬁtrt’ ﬁfﬁ?ﬂ ingludgs E?rrPé Rlgtion valves
430 arﬁi MeRa LS 401 TWARSIN %QIBO R AS5eUlsEd Qhﬁl%'ﬁlﬁm?éﬁQHce and to re-set
i ne B nay be sufficient to indi cate an upper packer

the sy$telalaftet—kbwéw¢r packerthae beinstnargizedb drevswies gauges A0 atersprategically
..into the differenti ressure. v Ive 4 0 and line, BsS .
positiqrt i e vt pridineie P e e AR var gt S 46l Srovide an
operatdoP@ith .a oh QMG Ry @b cHBirMLinfZ0 sélﬂi_Fpsl)ré’dﬁﬁﬂel daMgdsf®1 also serve as a
pressure loss in |ine B.[00030] The m ni-control pane
back-y] ©dig pressytfegrugenmabeovdd. i sol ati on val ves 430 and
pressure gauges 401. Isolation valves 430 may be used
duri ng enan V. .
oner BT o oo FRGS  rapb aflonk BE tRFhEENTLH Bhnd) Bt of
FIG. 4tcchighlighit dgfdraitlaypqcﬁ;&iftﬂhmmltt & IGegthg}ﬂnrghQrmﬂmﬂs% the mini-control
within the mni-control panel. Pressure gaug

panel BRESRAGErar BT aYier S it R iR e R P el fHeE pimpliciy. the

pres su'r@&ﬁréu?d sh%%h HIFIGPS G385 BE fefORUO8%s 4ﬂ)él-u@e§ gm&@f ?I%SS%?C &rcuit. The
k-up to rig pressure gauges (nho hown) . [ 00031]

upper Eh@r pfessurd cishotns porssurored woth théelipyjomt-aogmessate. Jdaelip joint air

pres su:r:fihlrécg(%ip%:r&ﬁy %esé ga 4hqtsr?$1 ?1'5 ﬁPe:si ht E%{:lfg S{;ngtzsal?r%?g%ﬁerglly ianges from

110-170 Pii- TREDF@érrdBdlRl joik %Ewsﬁuswm&entztmo jovide slip
joint air pressure to the upper packer
Slnp|ICIté the pressure circuit shown in FIG. 5wl
be ref K008 t o a¥hendhe winst p%@k@mrw@é@dra@dém%lenmg normally,
pressu;r[‘gglrs %%gﬁﬁ tﬁ?ﬁ?ﬁ alp?t&?e? }é{?ﬁ%rg fr%ﬁ{ tqles sa%{e a%st#é’ {é]?p%g p%kteppressure

and alpﬂ@SS‘Mif flowshgagle tel dnyfuit eﬁ&héﬂe ada tee it thg uPpér faLkeS PusBure circuit,
air pressure generall %Vranges from 110-120

air ﬂowé .towaraéheplﬁ@f dpyeiessyicy Fyismalldpakspihe sl isdnigepales can often
be 1gn6{%d9 ®oP ﬁl'r%e dlLsan 4 alr\’i‘fk?\{) inlIT' Be %ﬁ%ﬂﬁfcafi’ta%ezﬁr fI§ws through the circuit,

pressuri z unctioning n r mal pressure
frictiohdirlossghatlt tﬂthffﬂEpEalr paesiuees mﬁﬁﬁamt@omtx mu:he cirsuit. H?Dr example, if

u ack ressure an does
the urprIGRIFFiSHGRPT P CER FEt FL: M SEHAF SR ang B priep the leak il
drop, ]i%?}?zﬁfs R AGK 8BS arﬁf)féﬁﬁéif BreSdui & UTﬁe pI@ésruref 1111QH\§C1¥<91\I@16’Sett5‘ he slip joint air
eak (low pressure). For small leaks, the air flowis
pressung eonmagticm doweverof ek dtgn 910@@ to the slip Joigfeit Riaﬁsgre tThes pressure
atngd A RO LB and et STy PR Do
and thBfuBp&Pabiceraln thefeh@®obither OhdWiS alrBadbaék Fiekduitt line fs@ked. The readback
exanple, if the upper packer devel ops a significant

pressurgERe 1shembadrinisr tBe sppes PReker RESSPYTREIFUEIISENI G o th upRer packer. In
this cdn%%hra@oh, thgﬁu%ﬁh lpe?\;\/@qu%nea& (9 héB 19[&?1;;%?1{)%@ t§1at tP ressure in line B
préssure. e ﬁ% he

essure |nt clrcult=c
will b&1dwer jlainnthe pieksure in line A due to fr1ct10na1 losses. In an alternative embodiment,

flow control valve 420 can be used to further amplify the pressure differences.

[00033] FIG. 6 highlights portions of the mini-control panel pressure

circuit that are pressurized with rig air pressure. For simplicity, the pressure circuit shown in



pressure connection, however, will remain at or close
to the slip joint air pressure. This pressure
waoledobeseate i s caused by frictional |oses in tPET/US0SIOBS057
between slip joint air pressure connection and the
upper packer In the enbodi nent shown, a readback
re e is used. The readhack pressure |line

FIG. @ ??rm ford &he fipF Pﬁawwwbsﬁlﬁ% RF PESTUe [ ﬁy ranges
ﬁDnlpmhngggmthe upper packer. In this configuration, the

tubi ng between line A and line B is |Iong enough that

the pressure in line Bwll be |lower than the pressure

in |inB034lue t oThe iigairgmessulecgseit is plwmbed @l difeneatidl\peessure valve

odi ment, f.l.ow tr I val ve 420 . be used.to
410. 1;3 e ﬁlgrm%] nﬁpdl}tlons[ %i%eﬁ Iégaé Pressuie iy%zlée gﬂpggleate[s W&@reﬁug from the
rig air@irbii@ AbwadtteamisTTthd Qiffercdtial hessiidWal Got(; Ofhepsogkd portlon of the rig
pressure circuit that are pressurized with rig

air pregyuse st exteids 49 fsidivartey contrnd ppred $8eer I (i) end tS 1@%%ﬁd in FIG. 6
with shm: Jl%? }’\@1 Eiyltﬂe uﬂf)gr %a%&glr fraﬁ§j s yﬁﬁ Iﬁge H id 1(%{16!1' tﬁ)e( @%&é{lfi‘e in line A),

ressure rang
dlfferellllﬁl pressilﬁfovzﬂ)@d 41([ (Qﬁﬁéilh}ld Teeisolagd portiops eS ﬂmr@ zﬁr piekkiuke circuit are
i S unmbed to differential pressure vaIv% 410. Under
pressugr RSN Helatesh Raupnsriifit clpmcpaReng apapadary gressure source,

whlch'lﬁ %rﬁt Eer zgs @k rlo@ér%@l%gre The gf@sglﬂg ¢Halk gpé}fs rthé:ée'é&lrﬂa'iry ressure
downst r ea the di'fferenti pressure val ve 410. %he

somrammﬁhﬁe@up@nh¢Qqumwmhe rig air pressure circuit
extends to the di verter control panel (See FIG 2) and

S n S |0 ShSip ol A0AL K YRE A BB fechanica

indicalr @8SUIiS tabN 450. NRigAYis prdisufeeis Rdviddd messiviechwalweetehl Horn switch
ns, and the isolated portions of the rig air

valve ﬂg e§§19rréalbr elesAdy prgventineatsar preague Ppagsighéng pra 4d0. When
dlfferén%g @‘te%qrep\%l\t?é H{)SOVH%EIS Halilgssﬁlle i \fﬂe 150(1%51 ?)orttg% oﬁﬁgﬁoagﬁ[t%pens horn
pressure t

switchpadke460. Thiecehioes switeh et 4680 bﬁeﬂ: Img a&ﬁ@@ﬁ@@r@ugnmmmmand
source is referred to as the pilot pressure, [0Q035
soundy o gl aliint | NS GHtes Pt PP Higed” IBTHIeAas i adpo includes flip tab

450. gﬁg RAUSRAL 2 L SAL RNt (ﬂ%ﬁgylhé Bnd @(ﬁ% é@%ﬁ) Ry ﬁ'ofated from rig air

ssure 1s provided to horn"swtc ve 460.
pressusaaticcanovtelr velod 66d ) whenoaxpabddyto clgasiegesspreevent i ng r | g
air pressure fromreachi ng horn 440. V%en differentia

4
por t1 olPOBHEL 1o Ctbe TRAN ppeRu SRS st oL Syt o i

receiveN&@inBOr 4705 Wit Fddeivat MBindOUT0SrOREEs arl Addlit@inkl lﬁdcﬁﬂﬁ if rig air pressure
t hrough horn 440 and sounds an audi bl e alarm The

is lostj $hwriae élarrpdrome@flov,rr@ 31| Gagitainppiessin @ the pig mqew&r gyinder 470
througth Cgll <§<d Sp Jl$(P gy % aﬁlrSSrFssﬁ}el i 105?%}14 Ovallx§e 425(9{}% él?sf aug%r]essure in air

Ayt ng 0
receiver gliadér 4MOeBEh e cRaging ﬁ!ﬁlbhgl{ thealgodir ﬁlfe&dl}e Mﬂikﬁrng)Qlﬁq&&ﬁure is also
to rig air pressure. 6&90036 The rig air pressure

conneglegd gqﬂef:elvgr caqhg@erc}ﬁ{\ie D | %ecgbfﬁﬁ eylinglgr ygvg#90 is a normally open valve.

Rig air pressure keeps the receiver cylinder valve 490 closed. If rig air pressure is lost, receiver
cylinder valve 490 opens. Optimally, receiver cylinder valve 490 opens when rig air pressure
falls below 95 psi. The threshold for actuating the lower packer due to a rig air pressure drop is

adjustable.

[00037] FIG. 7 highlights portions of the mini-control panel pressure

circuit pressurized by air receiver cylinder 470. For simplicity, the pressure circuit shown in



recei ver cylinder 470. Air receiver cylinder 470
provi des an additional backup if rig air pressure is
WO o®b/08d3e3 i ng nornmal operation, rig air maint aP@EUS2008/088057
pressure in the air receiver cylinder 470 through
check valve 480. If rig air pressure is |lost, check
al, 450 events air pressure in air recejpver, . .
FIG. %Wﬂi ﬁaggergf. Ofas i Y gegﬁg?rgqyi]ﬁd?rmr%% GlgRLt, :TBe air peceiver cylinder
pressubd ESEE IS chiddBted b Be Al prES BRI I8 gh Shédk SA1Ve ABVEKIRED Move. If rig
recei ver cylinder valve 490. Receiver cylinder valve
air pre490e isslost (deprbtloy oypenifedipressurt), heaig aip pessue enddebp joint air
t he.receiver cyli.nder valve 490 cl d. If.rig air.
pressusy GL Y BV Esplite i P G e Pl e v P Lost. receiver
cylindePV A1 V@49V opehS GRd Ni€ Frofilietdl @ cyVind 176 PPesoReRs theRultiddwn stream
air pressure falls below 95 psi. The threshold for
of the geseivat Pritpdenealvod¥). inshieated wityshading As Ge ainrdijshaigsyritopens shuttle
valve g@(f) p%lllu%tlea \qglhuéc’ gﬁ’)(f ]lgr% erltso 1919 %z/iincfelr %r fr7on%1 hg&llalrgllﬁ ThiBQ rﬁ f1(9r9340.
of "the m ni -control panel™”pressure crrcul ressurize
Pressudy irathe ciregiedore steaahi oftae rebéBer &@Indsit vadld 490t dausdsiTlp tab 450 to
_ pressure circuit shown inFIG 7 will be referred to as
indicajepi ypper paskes MEpree Irgsagerin freedistit alseiagts @p the prigs pegsyure that opens
Y [ d I : ' jt~d S connected to rig
ﬂwsegﬁ@%iﬁgé%g%gop ?é%gﬁggﬁgg lggFiék&gb, as noted above.
If rig air pressure is |lost (drops below a specified
pr essuf0®P38k he r Adthaigh the pesemtenamdon hed 84 advapeiges haae been

ceserBFRRE. Yo B Wb E B, ' Po R, “PREL G R8 ateradons can
be ma@¥ héragayithoik YepAA: PHRNBe bt BldrschpOON th€GRkN§dn as defined by the
cylinder 470 pressurizes the circuit down stream of

appeng¢teclpigtseiNeteovsy] thadeape\od theepragnt appligitee ie gonwintdnded to be limited to
hadi ng, As the ajr discharges, it ns shutt.].e valyv

e pa P B e acior A 5 B0 R midpuEGRT sBblifn fPipfer means,

methodb 8&N&aEEH degeritedan ge pecificAHR. A @efoedihary kil i6 ittt vill readily
down stream of the receiver cylinder valve 490 causes

appreqiftp fropathe giglasyre o dhaRieeenhHIVaRLRSY: PEREEEY. Maghingp.gnanufacture,

compc%ﬁtﬁﬁﬁ 4 ‘I?na'ttEr G E it dts, & s%eg)s, Es%nﬁ? egd!gﬁngbll Bfer to be developed that
pressure that opéns the secondary pressure source to

perforanaibgliadtal lyite kowefunpaakerach[e® 03B}anfhlh dieghmt hesult as the

come RSB bbb R DS B RSt ¢ ipresent nvention
Accorﬁﬁglﬂ% @B@Iﬂﬂtﬁ%laiﬁlg BtihieHlid LRSnANE #lch@rRdil WMdpe S@h ﬁ@cesses,
made herein w thout departing fromthe spirit and
machigesp prnufactuhe compentidmrofasataefmenad, tethodre oagemnded
clai ms. Moreover, the scope of the present application
is not intended to be Iimted to the particul ar
enbodi nents of the process, machi ne, manufacture,
conposition of matter, neans, nethods and steps
described in the specification. As one of ordinary
skill in the art will readily appreciate fromthe
di scl osure of the present invention, processes,
machi nes, manufacture, conpositions of matter, neans,
net hods, or steps, presently existing or later to be
devel oped t hat

10



perform substantially the sane function or achieve
substantially the sane result as the correspondi ng
weedvonisasent s descri bed herein may be utilized BCT/ORZNSIERS057
to the present invention. Accordingly, the appended
clainms are intended to include within their scope such

rQcess chi nes, manufacture, conpositions of
WHAE&&E@V%‘B . methods, or steps.\WHAT |'S CLAIMED IS:
1. Aqpr eSSUfAeprQé_sﬁl%LHiltcuft%r e ESRHHL Al Gp el ph’cﬂ&?failﬁ?ec&%prising,
failure conprising, an upper packer; a first pressure
source; a famsppegppedsure circuit connected to said
first pressure source and sai d upper packer; a
differentiaf "pEESHE SVUFYe configured to receive

pressure fr@fivd\presPat BirSuiptAgcts@tdhald fisst pRERSS Wifce and said

circuit, wherein the first point is closer to said
lmpﬂim@%¥{pressure_source than the second point, and

wherein sai 9 d kgrén%{a?ﬁll Iss%lre PhES ek u\r/e%I £ e RRE hie Vs\lll}reerhqm two

the pressure trom sa d>second p0|§t i's ah op rationa
pointsaildigniaido@lsopyetdue: graswherefn tarisdipdink isr@dsepa said fidt pressure

second pressure source;. and a second pressure circult
sourcectham BetseePnddoini Andswhasrig spideliderertial gigssiere yalye 9a¢rs when the

pres sudd EO&T G ée%ncpﬁcﬁﬁﬁkl b Q?&ht\f(ﬁlal é\‘lﬂgﬁrﬁi }d%v @1‘32%%5%6 Hond %l&i first

second pressure circuit Is Isolate rom d secon
point;pr essur e source downstream of said differentia
pressure val ve when said differential pressure valve

i s closed. 2SCPREPIFSILEIRWTiaPduit of claim 1 wherein

the pressurgalond tds e eRRH RMnBted B AN QREERDIQMR source and
anount bel ow the pressure at said first point when it

said differexttial prastur@y8vg svherame porttivarofisiid sprand pugseurgtcirsiit ¢ isolated from
., first point. 3. The pressur.e ci.rcuit of claim1 o .
said sgegpd RIS BIT SR RORE P APt A it Y b 3lbgp aaid differential

mfsmﬁéogy§@kmx§@pond pressure source causes said | owner
packer to be energi zed when said differential pressure
val ve _opens. 4. The pressure circuit of claim3, o
wher ed-n sai dh¢ piesturgeisaitpfclagyl wherpi the aregiuyrgaf sgjdytecond point is
anop&&ﬁnﬁfﬁﬁ&ﬂﬁ%eﬂﬂﬂm§§hg$ﬁgﬁpﬂﬂhHﬁf@éM[%h&?Hﬁ§§1&ﬁt65?§im“wrﬂmn
rig alr pressure. 5. e pressure circuit of clarm'3,
the présstiehesaid fingd pbsik.ng

3. The pressure circuit of claim 1, further comprising a lower packer,
wherein pressure from said second pressure source causes said lower packer to be energized

when said differential pressure valve opens.

4. The pressure circuit of claim 3, wherein said first pressure source is the

slip joint air pressure and said second pressure source is the rig air pressure.

5. The pressure circuit of claim 3, further comprising
a hydraulic pressure source operably engaged to said lower packer, wherein said hydraulic

pressure source energizes said lower packer responsive to said second pressure source.

6. The pressure circuit of claim 5, wherein said hydraulic pressure source is

the diverter panel.

11



a hydraulic pressure source operably engaged to said

| ower packer, wherein said hydraulic pressure source
wer@ogsses sai d | ower packer responsive to sai PCHESN8088057

pressure source. 6. The pressure circuit of claimb5,

wherein said hydraulic pressure source is the diverter

panel ., 7. Th ressure circuit of claiml1, further

conpr {'si ng, To piesyie predsfciigol fuder SOPRIiFRE pr essur e

circuit conpegieselfres@duftet hird pressure source; a

normal |y open shuttle val ve connected to said third

pressure ci atuidprassdresaicditsenmettddo esid tiried picssug source;

wherein said nornally open shuttle val.ve i.sqgl.ates said

third proostrE A BRRiee bR ss cemeifis rid BiBLERR drouit and
said s&€doh& PiessiFO vh&dit, §dted sB@hSmitAlyBpkh ¥YmARE NalsO kblak® svrll tMBd pressure

whil e said second pressure source is at or above an

from pepaenstaf spidithird prepyuse eigguet dogynstrpasn pf gaxdd peenadiyrapgn shugtle valve while

said sé:clogcli mreESurgVIs1 Slr&d 1 27 8 ﬂ) ! hlarrl(g SLESTY ﬁgp%oslsllﬂr e s an air
recefver cylinder. 9P YRé pPessure Frcuit” of claim8§,
wherein said air receiver cylinder is charged by said
secor®l presThe presaii CiecuitldF.clamri, Seresh kgid fotdnireurecddutce is an air

. conprising, an upper packer; a | ower packer; a first

receivelHdie containing a first pressure; a second conduit
containing a second pressure, wherein said second
condupt is FROPR&&PL it@iSH cthifnl g, Nhef@N S hirddiveRkHinder is
upper packer; a third conduit containing a third

chargqsr lyswif wcomhpressutk $cfuegeent i al pressure val ve connect ed
to said first, second, and third conduits, wherein

said &iffergntial. ressur e valve.allows the third
1 riser slip joifit cIircuit comprisin

pressire to' energi‘ze eV oner paé&er when the second
pressure isappsieabhckeal |y | ower than the first
pressure. 11. The riser slip joint circuit of claim10
further conplVEr®gckErs | ow control val ve positioned

12 The 1 seireFP GO ERR RN EEEOT O Nher e n
sai d secondasanddiconddmoniasesg a s¢@ad paskurt wkerein said second
conduit is connected to said first conduit and said upper packer;
a third conduit containing a third pressure; and
a differential pressure valve connected to said first, second, and third

conduits, wherein said differential pressure valve allows the third pressure to energize the lower

packer when the second pressure is operationally lower than the first pressure.

11. The riser slip joint circuit of claim 10 further comprising a flow control

valve positioned between said first conduit and said second conduit.

12. The riser slip joint circuit of claim 10 wherein said second conduit

comprises a readback line.

13. The riser slip joint circuit of claim 10, further comprising,
a fourth conduit containing a fourth pressure; and
a normally open valve connected to said third and fourth conduit, wherein
said normally open valve allows the fourth pressure to energize the lower packer when the third

pressure drops below an operational limit.

12



13. The riser slip joint circuit of claim210, further
conprising, a fourth conduit containing a fourth
w@e@9msa3e3 and a normally open val ve connect edP€DUSZN081088057
third and fourth conduit, wherein said normally open
valve allows the fourth pressure to energize the | ower

packﬁ{ mhen he thjrd. essur ro $ IOM/an

oper 5t onal Th fiser shin joi rCP’rt i 3 UBhRE COpRrising 2 igFeiver

cylindet &nTedidd ¢ Wid RBFh CORMIif ﬁ‘ldn\ghé%elh Q&8I Y &h FbduRIRY, rov1ded by said
connected to said fourth conduit and wherein sai

receiveiogplindempr essure is provi ded by said receiver cyllnder
15. The riser slip joint circuit of claim 14, further

conpri sing one third condu

and Bt o For Ppng R iR B ER SRR Lt PR s way vaive
betwebiBs£d thald doRd@if afd &ad frtht JdaBuis auch thdtishid BHIEIS BrekGure ﬂsebqual to or

The riser slip joint circuit of claim 10, further

greateg Bygp piidithigd PEESHYRIr aul i ¢ pressure source connected to
said | ower packer, wherein said third pressure opens

sai dhydr aluF‘h&fisc’é}léfiﬁ?o%ﬁ‘ﬂﬁf&uﬁgkglaﬁﬁq@nﬂrtﬂéﬁéﬁ%I‘%y{gsTh

operatlona ower an sal I TSt pressure
a hydmu]s;cepres;durepsquﬂierttonnd:dt@hﬁotsainlf lowkaparkdit whetear eiidths@i plessure opens
draulic source. js diverter contrg

said hy%gg]%c gurc& ‘T’]%ﬁnnslal CEQeh Rresspreds QP4 gn ﬁ) o‘f/ﬁret%an salg grst pressure.

conprising, a fourth conduit contalnlng a fourth

pressgure; amfe AsdQlipRbihdciRRRDS ¥RIN 8 6CRRGBIHLAR/I hpdadickource is
third and fourth conduit, wherein said nornally open

divertgzedoptrolpanelas t he fourth pressure provides a signal to
sai d hydraulic source when said third pressure drops

bel oyg an Op%fl@%l%ﬁ?%gl) j%{gntcmtjo?claggﬁorf tﬁgr lrﬁSpQ‘ls}m | nt

circui't of erern sai |fs

conduits areﬂmomnﬁmﬂemCMthhgz&hﬁﬂhpﬁssﬁanadsource and

said second condU|t is further fromthe pressur

sour ce t han?8gieplky QP§{1 Velaﬁ goniecteddo sapd ghifd @@rfogxth gonduit, wherein

said nbl@lllanlﬁ a)‘i)'gfé gg‘lﬁ& aﬂf)wﬁ C on em% gﬂﬁgldgg?? Bhlrt§tsa1]91%9f£'uhc source

seco It &'entia
when pﬂiéﬁammessafamomlmld)\otaabpdammdhihrmva m ni - contr ol
panel. 2 1. A nethod of controlling a riser slip joint

conpr i si ng, rans t|n p ssure
pat h Dot weenne i cLe Bt S BB v EREE HeREh decond
condu@®élre connected to the same pressure source and sald second conduit is further from the

pressure source than said first conduit.

20. The riser slip joint circuit of claim 10, wherein said first conduit, second

conduit, third conduit, and differential pressure valve are located within a mini-control panel.

21. A method of controlling a riser slip joint comprising,
transmitting slip joint pressure along a path between a pressure source and
an upper packer; and
comparing pressure at two points along the path using a differential
pressure valve, wherein the distance between the two points is sufficient to cause the pressure at
the point closest to the upper packer to be lower than the pressure at the point closest to the

pressure source when there is a significant upper packer leak.
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conmparing pressure at two points along the path using
a differential pressure valve, wherein the distance
wWheanosss2s he two points is sufficient to causePt®S2008/088057
pressure at the point closest to the upper packer to
be | ower than the pressure at the point closest to the
pressure soyrce when there i signi ficant upper
packef | eak%fg%metﬁ‘?g %P%?lo%rg%‘ﬁgﬁ@is}ngﬁ urt her
conpri si ng, pRkaNAE Plo@rBishRito RMGERULE vAIQe WhBY et dstre at the
val ve when ?he pressure at the point closest to the
point ¢lpset toghe keprer psckanisomepatationalyl lpwieothan thenamssuteent the point closest to
th %%essure at the point closest to the pressure source.
€ PIPSUCPRYHet hod of claim 22, further conprising,
pressurizing the | ower packer with hydraulic pressure
when2a pi | oThHRERUIE clasm QUPRIrthedcdn@prishey, hydr aul i ¢
val ve. 24. The nethod of claim 22, wherein the pilot
pressure i sPissBWZHEdN® PV @aghey wathhydraypF pressise wheg a pilot
pressIP[1BBpIRl G MadaicEkDer comprl sing, providing a
pi ot “pressurefroma pressure reservoir to a
hydraul i ¢ val ve when the pressure provided by the
pres?ir e solhemethodps clheh @R, wheropeahapilatrpatssiuiers proviied by the rig
. The nethod of claim 21, further conprising, providing
air supplysi | ot pressure from a pressure reservoir through a
normal |y open valve to a hydraulic valve when rig
presssre i sThoFHol G eRIM DY, fMihBE @nfbrisiey, nor nal I'y open
valve in a closed position. 27. The nethod of claim
20, furt her poifing & pief preseuterfian pmeesaire réseomirftb @liydepulic valve
when BRSSP LR B0 B L BESEPY, PRl i
further conprising, flipping a nechanical indicator
swi t2hr W t hThimegiodeif chire29 ufvethahemprivéng, ower packer
has been energi zed.

providing a pilot pressure from a pressure reservoir through a normally
open valve to a hydraulic valve when rig pressure is insufficient to maintain the normally open

valve in a closed position.

27. The method of claim 20, further comprising,
restricting air from flowing between the first point and the second point

with a flow control valve.

28. The method of claim 20, further comprising,
flipping a mechanical indicator switch with the pilot pressure when the

lower packer has been energized.
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