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SUG R, N b £ 1 Qiek Stk CREALIr At 26 vARIMEhbE: b@rp&@ﬂ‘uﬁ[@b&@s Texas
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" M CROEP R 2 AppeiNtt ot citiken of ABBP Aaa bing, Hagpen ErRreeREgc+
The present invention relates to torquing systens.
CRONQIR@F@ﬂm]@wb&@LxIEDmpm@mrdfmil ment the present

h n?or}}t | & %u%tcd ﬁ'il testsprotvgmgﬂ g!ttgg? £p cheathI QL dY e @IO&S}G 087, %ﬁe@ Eﬁ May

pr oVl for
2008@?@&%“ raé’f"rﬁ‘{ﬁﬁlapfg‘ﬁa“ﬁn ﬁl"&?l"‘é‘i’f”l’afe9h%ff1“ %ﬁ“géea%ed bol ts or
STATEMENT REGARS NGBHOERHLY SHENSORFDORESEARGHRR RV EYSRNPN T
mNbMQﬁﬁ;dlbath hi gh torque and | ow torque phases of the

%@ﬁp AlesRl 958]Pix N one enbodi ment bot h hi gh
spee 3 f\ﬁvavﬁgpeg% phases are provided. In the
maﬁ%ﬁfﬁpi?? '5reak down of large structures, such as, for
BACKCROIND rig risers, the sections of the riser are
f | angededtageithe ﬁelamtthtob;nln@ Systdnrs e &bedadayticaladpa ipi ang etnprgliment the
presefnl ANAES ARted s n%prqv Qfio r@ﬁ%cn@@@gtblﬁ Bavy 1@%1&%@@@& sidfdon¥ B ¥iding

for t]g:tn%g?uptané rcmova??tl atptlural%t%of tl?re (? E LIltg gl" nuTs %5 gne%fngomm?{hg %‘?preved

0
torquife Sﬁsé%’éﬂﬁ)‘“deis bogh high tepaye ?“élrl‘g‘é“’{ﬂ&}? 'fh§sef‘ H’f%‘h‘@"ﬁ“"fﬂ °éfF§%’§al process. In
one apindiecttibpty high sicedng lof spstdrpbeseusremrovided. FI anged ri ser

| Ottt SmikS® o BRA @'w'u)éf dRs kgt RAdhtas, férRRdmpigirishe the sections of

the rltseq rarcélfﬁggeg 93 gahsp (vﬁg h(ﬁ? %k@%@ib%ggagm Qﬁc%héey on ttnl: &GQ?QCH ie@t%ﬁ and

ectorsint I haustry L{r
made(lga)verdd‘glfltlyftp 5%@3&3 tw %‘-‘P{"tgfﬁ C'ﬁheﬁeoalret nuw%aﬁali)er Hraes of § uctures whlch use
this gux psiemrof mpieni ipowint g bolDihreush Metges ‘@B@Ptﬂglswoﬁf‘)f structures.

I URIRhR@ rkdd thls QW Petiallprdesdi@ind 8slis Qliat TBE: t3Qued(t@ agrecise preload.
Typlk{ﬁgtﬂaﬁéeh ¥iscr %L&Lolﬁ e B&ﬁor@ﬁﬁh@%u&&ﬁﬁé Jix (PBDIWRLRE with each bolt

Ser. n
stradfllgﬁ;&g auxélﬁayﬁglﬁ B?ﬂ)tfofl e]gurbnﬁ ﬂ%er(')gerauog é)?ruguln%&w bl;vg mgt prev%?etr ﬁr 1B(fiPd
(c-g-tinitialkyfristylins BoBSP pnd rig), mpéﬁ@éﬁcgiaatsayomw i refriggen be lande
and Qu@poﬂkd e stabldede.or wit he@ticodvgt i opn oftentifistaglipd orw Bxgr joint can
stablcl §1eﬂ'ladecpétntt)p @ﬂﬁe difiRrtht eBbint 3d @fe plir3i8) ofBidr bSltsGaANbeI@ned down

and t(g%lﬁéb t]qtiréjbo %up tthe CO%B&CQIOI} h[%ls p%}t/:csr@ah] b gcg daQedtalg glany tlmcs as needed

can be re S many tinmes
“Mﬂ§§rﬁ@éﬂ@6“ﬁﬂFﬁ¢eFﬁngF§€F“§TWPH§dF@E%%%@“@he sea fl oor
anth capict eigabtrativede the fietped wetlidnh ehthe rigy incladetsixpiorigles radially
spacéd #dart in%ﬁfut Sity 1401 déERe nbhemétangad tins6d 1@ns ba ciklaef the S@rSction
include six (6) holes radially spaced apart in about
sixty (60) degree increnents (around the 360 degree
bolt circle of the riser section
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WD 2009/ 135201PCT/ US2009/ 042691 fl anges). The ri ser
string typically extends fromthe drilling rig above
the surface of the water to the well head | ocated a}
WQUMPRY . | n deepwater installations the d&gtfragp/042691
water typically exceeds 5,000 feet. Ri ser sections are
ﬂangcts]y [Iihe abdr ytripg QyicdBcxiens Tﬁmftb)eodnllhrgngtah@e thei spifab nfth@water to the
wellhéni WCM Qb 164, hidsGWvSEa&l1RMRSDs AE ddp@i JABteAcally exceeds 5,000 feet.

Riser %ectloﬁf zpre é'axcaip)érovggcp in7s %&%enﬁ&’nl %m d a%nnlgﬂﬁtof sd Q‘Hgl{s oy]omts

|ser) or
and 67 BHSRITAED b 2ok Bish m(‘iﬁh%?f"ﬁ“é‘hﬁ%h“‘r’i‘ TEAT oy imstalling the
riser) firlessenstl byprokameut (Wing radving gheasery enovi ng ri ser secti ons
Olprds@itipf When tRGHHE oWe ARG ST eOk RioNBdtYahth, Yor RSt dcha @tk ntandally

posuuglgg 5%t0$g—atte($to 1%1&’&%@& 01; 09&5 @eﬁh of thcl: QP&Q@ f&@&h ri@éfr séchﬁl or

each Ti1ser sect
i, 3 Pt e Rt PR PP Q%W’@“%ﬁ“ gan be used
addregsipe et todfs 5yhetsoupe R rFAVOY S cedrPPpalonRSHInAYidrads 8Pty PhgPPerate
his todg6d WiBncA bn thbEead G¥EChibbIrRhen tigWenigror loedaing. Ofhe pigtaar contigies around
the ﬂénEgﬁnYﬂ :gi'@ lLoYts 959:% %EénQ&q@@dA@@ﬁfnﬂﬁy‘e aftet Qonkl1ting QeI the operator

must xiaanlolgl? rcmove tth.f: orque wrencE a%xh ﬁr{ag b‘ﬁ’ﬂ%ﬂi optomgm Ev.ntlo P e Pfench on the

5P &6

next gl A1 ) PSS I8 B B AT TE R AT TGy Pl
of risc@fotn@ranCRODIiGow gl tedoh tizolatsmentyed vperuabthe srosetiontribedekiyiser
jmm&&j};ﬁve the torque wench fromthe nmade up bolt and

istrrlagual }: (g:ss 195%9%]1”{1%&%{% 9[9w§ Gvn lﬂgﬁstthcbxghatl mstéf!a'ﬁgl{ al@lﬁ with

ICUAR A RN KA e
down gharoBER)maKing ibtesssedimegingddupwertradiof ABwIRIREY AP fﬁme@ams rig

+ day ra@k ardi@pr6:0 AGE teg ifenietts, ithialefi@NIE tolckcg@ b todGhaptan preBaddabtofser flange

conneItmniuigPep %lulrdtﬂlﬁlgﬁﬁrﬁa% p'tregtlmtcéa %Ilﬂlgﬁﬁﬂ SAhRE:. n&nﬁfg&ldﬁln%ﬁe rka){y&atIonal
efﬁmcd)f:y S Hvép?s sgtn per% draantce In a {y}ncaly?aﬁi opera%on ft a r1ltl1u r1% Em\éras ring can

perators o
be retfigyed{ferpineente prodnstdlpd %rewﬁ@)tbrtrvw tg? it e

prvoiges stainmakdl fegtures stk pgsntickesirage g dequitep heew are aeinttdut in the
aunex@@Hﬁn@ ghé Hirclrlfl% is antﬁnﬂed féQfe@l&ﬁth]@ thd @taﬁiﬁ}{:eﬁﬁid@ﬁnc&l’hcbcrson of

ordmz%rgﬁlllplp ﬁie trelcvant ag %Lﬂ %g%ﬁe aglﬁt a}loﬁs%m §1!15E 1%&!1&%&(9\5 %ﬁtﬁ%ﬁon@ and

n pre ris ange co necé .
chamg PRI RIS AP EHOUEoE A EELAMER 4F SCHEOE oL BAep on
deparfiy is anyowdydroimtby @viré of fhg popratintenirraNo Epfurecif ghy dgyentign %éI“Pcal or
essenti uBak ﬁﬁsyexﬂesrslﬁf@fafmmmgI"nltﬁalt ypessakialyear | y operation
BRIE?EU@INE«{I&' ing rig the r| ser str| ng can be retrieved

ardjfete: OUt l%ﬂ;ea r?le apparatus (st [ Isrtltpl elmrg)con rony\@ anthg YWPin a

C erta
simplf et mag@tfmvmﬂ m@nqrnv\@w |190PF°§FFG‘V\}F1 aaﬁapfa\?é aRgh o aprgiges o
robotidd1B afiimil@tko @ indtallidglere@niexathrdiyaifhets froh éheiflmezedipinpnfarig’s
riser drshcrlﬁlg w'hgl'hg m%gpa‘ia@usbrﬁzlddbsm [II@rght; or thiBe AR{oA datn having positionable
varnatﬁg) tfn@gea “rr] fznches%or en%aFm%{geﬂeagstof gnapluéﬁtty (3{: b%lltpa%{i ¥0tﬁll§é !hle chllQ dlIrﬁg two

rious. ontssi
torquiyphses neladipErnie V-t aisPhase Grhichbes Iwer *?fﬁ%?ﬁb‘é&‘gl‘?ﬁ "‘t“ﬁ‘é“? ) and
a higlatadhuelgitasd (WBiclofas hiyber dayuies butildveystationabatesdmd in its

ONR b e@HuiMBY is B VINBELp1MVRIith Ot rqSkOPRIchE S TEr rbthking @ Yluvaily of bolts; a
posmol%mgtrﬁecpa%lsﬁlg& tpl)stmogfn é EMGIQA’V%%Q&] V\)r&lly]?&t \lxrfa{] andNQotff ﬁ@ﬁe%()ﬁs durmg

tical or es

cach BRISHEESTYF L OBNTRELE BEPIRG 2987 FTERT “%'lr“f ARRSHR fogpoeateSocn

BRh Bife <BEMUARY is300Hed e misoalisrin actesfed ribra spitsr Haiditadfcfhe floor of the
drillin2id ScA kS 15QIf 3he gimbAQr Praolhidrsn @0 Rhb@ih@cthé spideivell Bave a wrench

a sinple and straightforward manner. \Wat is provided

is an inproved nmethod and apparatus for robotically

and sinmultaneously installing or renoving a plurality

of bolts fromthe flanged joints of a rig' s riser or

the |i ke wherein the apparatus includes a plurality of

torque stations each having positionable variable

torque wenches for engagi ng the heads of the

plurality of bolts and rotating the bolts during two

35 torque phases including a | owtorque phase (which

has | ower torques but higher rotational speeds), and a
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In one enbodi nent the wrench system can be placed on
the spider and be noved with the spider to and from
riser. In one enbodi nent the wench s
W(b??o%’}'?éz“épl der. In one enbodi nent the wr enﬁ‘@@‘]&?ggﬁ?‘??ﬁ
connected to (e.g., bolted) to the spider. 10In one
systemaattipb el tontspidq éwlsith ombowfldgdeboliedencthr effss spiderd-and/ or
Sl o8&dmbol¥inkht tHe @EHALH ©stéin Sin RGlue d phalility (@ dix Gtz toR@ing btations
and thguhogaﬁr%gr%t %Lmsp‘fﬂ]@e em‘%unﬁglt ﬁ)ﬁ]paupg uﬂ:hE ﬁge?gﬂl&@lldd)(vrench system can

serve_operati o
come fgwbw%mnehtaﬂﬂseleﬁﬁﬁ BHISRE: opRge o SP‘&%’{&# ‘éf&“%‘“éysr%m G onthe
drill flgdse Impmes ywbodinyest Gatoaivel pate! Spihelurendidiiiet c2a PolpRFdreRete from the
torquidgl s&@bns] Qi dik ertibbidintegt thd @AGE piken bploattedin Balldltshack.n one

efRQAL R Bin e GORE £§@Jcm R&e |p1a£éa lon thid @pchG @ﬂa%bmS%anhe ider
| ocated re rmt

f o t he uin tions
o o0t i (> SR g PO ka8 SRR p o} ffmen
the wrepich pyisieriscogipaiek to (3 g bolte ) inthowEeenbodi ment the spi der
C Boné athdidentbginiacsiasiveenbleasttm@rd onspidalog!l teheitc aginglt individual
standidpOk fle tRG IR Whidh 3ROR sOftegdeally SRkioleQitd Bbs&RCdpki@tn 0Bt tool. In
one elrttbt)«?l{nﬁnm ng te%gra\ée‘hqmg TeglrlrcE n)%e oxk é%reﬁ&r g{ffgn aﬁl@fj;r @g:)r a%&/@ﬁdlfo

the rxsfamént@md]a% rxﬁaket Pféor\kfeélf’] BI.H w glgﬁnt }be ﬁﬁ‘}‘f"t%ang for%J(eE\;jrcnch
systent @n fuilecastdatianSomite kprquirg stebiptsi Inong emppdéteaihife gnprolgpael can be
lmmmdhﬂﬁmnbah&&msinultaneously during nmake-up. In one

ﬂ:loqule gftgasphl@lr aH %cﬁlﬁ@iteir&ﬁb Wburlné QS 11RAGH hbid §RNupper

flange 8 bsarl ]wgihsfctlg]é 8ﬁ tbagfr?zyw Yvi:lglbe eo rr;serusg'l gtar(l)cfj‘éw t:hacf(ﬂ}ﬂ%ré?mbaltop
plate opeotasptellbl e range of a specified nake up torque val ue.
Makedin One enbodi nent the acceptable range is within about

1In 021': eébod%en5ﬁhe Brendh sy@em 9an c%gprlsl Lix (é)Zoquﬂegstan&ﬁ,wn]ﬁhc abiity to
prcloag' ?II 8ix nﬁ%r b(ﬁtﬁ mmul‘talucou’slgg'urin&%?akc 4 999&1 eglrbodl.ﬁlgntgé:h Iz u@gt[ﬂion will

|nent e acc 2 p?g 4
torquegagh g Pl DR TRSHIVAMGES Sy ik, P Upt B b hede
to withieanceerpable snge of a specifitqmeivar carpsdilenin cge Pfé‘??émm(tbﬁﬂcefﬁtable
range 8 #RhiR EboGONP UL £, CORBEY, &0, €r)12,0aM4/16, leeyt 18 O, 2¢, Ak 2AKEH pod/or

25 perye%o%gacg oth&2 IEVBBQIJS embdlith & £d &ptafit Falnékgs behPec® Mut any two of the

ke up sequence for each riser joint
ab“"eéﬁﬁlﬁfﬁdrﬁcf“ﬁﬂ%gcf he foll owing steps: (a) 30 extending the

s i cdeymiodigwnieyisprd Kivichrraties cemmty sinpa sy befiert Ppflie moevp value
of eacPBUMEh Jhekiger Sippport a riser string; (b) lowering the
M bRk erptlolinfdBt tﬁfmﬁa'k!: uf s@ﬁleﬁ& RorbdcB Hﬂa@]ohrﬁfhﬁ&cﬁﬂe E&Pfofl@Fing steps: (a)

extenc\ﬂgqg CSF? dgg/lg%s (WL V?coarl%]r!)?ﬁon rollé g qF Q)gtr(ﬁ%gl}é 3§ gﬁ:ggﬂ L H&r strmg (b)

loweripg ¢ igef %tryngdﬁtllﬂ'tsrtmﬂaﬁ@e winen il d@ﬁ‘gﬁib?cﬁ Rl Prq“g‘g seduence of
the witi@B BB fran Hekdnsp! faedl; (phaving the birapiyafadritine sfionssrepging gheir
respecﬁ‘te"ﬂoltg rﬁé hSeRY fga10PWod e datibRSPREMIE Yevladil Bsphdtioabdit dom
the lO\?lﬁr\P@t&e on %n?]ﬁ)epl{]selt JQ?th Q(Ptﬁg ul%t:lsfﬁ{lgeso%Qﬁe' l%ertngergégﬁonu Q‘pﬁanlmg the

rrser sectio
plurahﬂl qj '*.Oéquluig?ta%cfns fobqua]ﬁ Idﬁ‘@n @Tnérte?psﬁge }E g dﬁsu'e(gtg Vﬂﬁg?r torque range (g)

having tespheity vigoripongsetions digergeiverteap gt éoléranct 5P élies #ea'ﬁ&é for the
riser s{riﬁé toma‘lﬂw’é&dtsb@ofiédﬂyallel spMerDdnd b @évgtideniginSoat btaisd on top of the riser
string; Fﬁgpgﬂl ) aticbl?p ;Q)Irt%%ﬂhg Yiscpgtnpgoilnﬁ %ta@cﬁ% AHQ\s6H 818k on top of the

aran ser.s |.over ed,

1°“’°“§dﬁﬁé?’t“€vc?n%§o?) ?‘W&S&%ﬁ*a@ﬂ Pl %‘Pﬁ"“t FISEr %int to be

s imdstsenibeskimeny fhe dpringtsisp 14 by plwelity Afforapig steg PPYFgf“’cﬁhE““““‘
positidtRBeaditlly pAédddfsiabnst end dntedimsittienlyraint f wr@ipgistagpnainyen 'd”

riser joint on top of the lowered riser string; and

(i) extending the spider |egs3-to support the riser

string. 40l n one enbodi nent the during step "d" the

plurality of torquing stations nove fromretracted

positions to radially extended positions. In one

enbodi nent the plurality of torquing stations in step

"d" WD 2009/ 135201PCT/ US2009/ 042691 nove from upper

positions to | ower positions. In one enbodi ment the

nove fromrefracted to radially extended positions

occurs before the nove from upper positions to | ower
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In one enbodi nent during step "e" each bolt can freely
vertically drop between the threads of the upper

fl ange _section and | ower flange section of
WPPQ‘Bgf&&;t i ons being att achedg In one 15 en%%@?%@ 042691
during this free drop the head of the bolt can remain
movedingageed pasitides toHewa pesitens de kietembdiment the ewproftinmemgctet fperadially
extendeQlpdditi AN curs Bﬁ’&e R fm oy @018l i peBp05iES & loB apodi@ABI N
C ?£§%:%ng0&&{£ k th:s t‘ch’q"hrg d, gﬁe q{:cc&gmglgte&; \bﬁmplgéstthan L £kt @d of tzme In

o R B iy St LS pRPERY 005 D U VS FPREL, 500
embogirponselfhprea perigd pf tivg ishebpeen any twp ef thybAYH Sﬂ?flféfé\ﬁﬁ"’é%a‘?f tme.
i 16 batdbadifkg Wwhaperadididiyet terdedne tiptataitoNthoforquh@rchdl it Beated

w1th1@{]ﬁojgé{£d| 38e 9 e?fﬁbtatztm urIlha%aJhQJ ﬂltﬂc'ﬁgpeq QWP scdefidh, b GlkdI@ita between
the ﬂcﬁltat;?]n |{1)11t am{ tEe h%ad of %ﬁg‘%{ 1s wlaxlt%?]togﬁe wreflcrl]l cD:ar 9]3 h%a?at]om&gh%ent

or que,
withoy mPﬁ“g%ifa@f)eed i's subst ant| al l'y higher than | ow speed.

| Mn orembodiocht mBRD “d&tieplitdity o gmquingclatiche simuitaneoualy dirst engage the
plural%?GiQJBﬁ‘s 104n@ b QABhentth &5}) QP QA S of MREBLiY BRogEEHMions first engage

the pl{ll‘g]% gu‘ b%ﬂ?%}t a? ftg{%néﬂn%eh% I::1 ahl,l ogpc?t{the ompofttln%lufrdlﬁysc;f torquing stations.

firs n nd
r Jf 885 BHSfm JHng e o © %g"’% ey 7 P GFIRFED i s of
the uprve fiingevses prethd dfwes tflapge setivon phthe o E%%ﬂ% Reing PF@"‘Tefir dg one
embollig@tdiabis fre2QrdpitgheainE @d bbiscal BmaidQpgagsl wiliOhe B9 sodidt. In one
emboé’ ﬁl’ent ’rot§c§ma1 @;Q:ed tﬁ@he d?@e so@@fjcja&remz:% c@-@{aﬁ%ﬁﬁngqﬁe P @rop of the bolt.

In ong ngoid?nre%t the v&uﬁq s%eﬁ a?iQE dS Ve socket aarll ré/n?abn cions an?glnbg hmt:"ref],; t?rop
t Vo ourf emiedimappenasiercief dl’lﬁfé?gc‘é’r‘ﬁ“a‘@‘ésm’\“ﬁe t E'ig%\fﬂcs%“f*d"fquc
rotatiérhe 18 @ clenald doing ke tTalhe birqying dpeedn include 2 loy ppegdfldgh torque rotation

of theSJSRO din PR Rieh t ¢ EsatQitaBiially %fg‘lér@@aln 1&@@@1@6,@.&1 Ei@]ﬁspde_l’di iy @bstantially
d each torquing station changes with the

hi her t(g nk1 \tiv he
8% Ot afl onal’ seed of the drive socket, In one " q
R e
rotatigeCligt spead ishighchthemthy tudt rafatidpalbigh spesileaani! bl firssipd é'tf"’éﬂ‘mta‘lonal
high sﬁa&@s &¢ duldsﬁanﬁﬂ@lﬁ%hcr tHah the e sp¢th otteperit Inshexmbodiieng & first rotational

high gtpﬂe(d‘ |1su1qezo r ﬁ)t 358‘5](5j 4§5 %6: gs! QSO Ve r7t0| a(ﬁ@lor ‘B'pgﬁelﬁ Qﬁﬁeq\%oonm%ﬁgnal high

ke et B FE b Sh ahl Dy PP sove
specifiidghreantagesds wéaﬂen witssecand Tofipag! Higtywesd: t han the | ow

Vdh bhac:eaibo&mexedneaﬁte sﬁ\epwalfspe_ed bithodrye esrbo dikateitackh bpequing station
changfeé V@l%;thé/rg{aﬁéngﬁ celb Bk BREQJKe:. Sn diRemBEUimeDdthe R of BaticalhPeed of the

drive gog%et ?s d‘,yncl?ro ized \Tlthqg)e’ rﬂtatldnalasaec{:] ?{ the7 CII:}‘IVQ ?orcgeq n:lﬁ)(%f e&\po%lment step ‘e”

ver
can infludefirst ascssevpéﬁ poriical hlﬁli S@ﬁ’d% Hhegthe ?“?Pét"ﬁé‘%h‘%%?ﬁid ‘%M%)“{
first 1ogh pbed, ald b fBpend febwd vpeicad dizh agreds armsubé#nalﬁlilydngttebthﬁm@e low
vertic2lBeQ0 df ¥QIE P GRbneRnBIISRERE first vertical high sPRE isGFROMIITBNBS, 40, 45,

50, Sbf 65 %%) 79%\%'1/?@/%%%5;%1[ %%tslecgg er&hl%tkh%?e%@ dlﬁ V9‘§OU§$II%C]HH%H[S the first

verhcgld:éqbé]eee%}s betwean byt :tr{]ﬁ i I}étte éli)civg ﬁng ?-fi pgﬁ:gntagﬁ%% aﬁsla\{l 1 tto the second
vertichi ightsp@fd second rotati onal hi gh speeds of step '
Can oRemd¥dih el 66t Jaaseehdantatiodidl hizeisghds odftert atcab bé Nlbh)?idh@ed on

the he?éﬂ'tjtﬁ‘ rt]hq 91‘@‘% sodkEt o PIAE, t@ﬁt’ig ét;mgﬁ]tln SQUREo Wk ﬁn@t aﬁ@srécl:cﬁ@rohﬁ&ﬁdmgh

speedfs BWé“P ? |c%b§é$’g%' ?%aée% on \Msheggaft ot(') t%c‘é}@olttbcm% sspug’ d o\afm Il% erglfortlhgrtnent
tne svitch e eiehscdion i helt BRI HEEEV e oty WPy e e Spgechons
of ris& G AEkitiagirh &P deds epbriinxmetie swidiDfrom first to second high speeds can occur
2009/ 135201PCT/ US2009/ 042691 si mul taneously with a
plurality of torquing stationg-(or with all torquing
stations). In one enbodi nent there can be a pause
between the switch fromfirst to second rotationa
hi gh speeds of all torquing stations. In various
enbodi nents the pause can be 1/2, 3/4, 1, 1 1/2, 2, 3,
4, and 5 seconds. In various enbodi nents the pause can
be between any two of the above specified tine
peri ods. 5In one enbodi nent the switch fromstep "e"
to step "f' can be switched based on the height of the
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30 separately for each of the torquing stations, and

can be based on the individual torquing stations

torquing up its respective bolt to the desi

WPﬁO‘%ﬂészg]n‘oodi ment, a warning signal is sentlgéilgu%ﬁ@%gﬁm

more torquing stations are not able to torque up its
simulbepadicy itveptivality of torqeinglesioneldr vidr dleravipgstisiaes)-eloprispefipent
there b4A B2 ARG H3GVcEd @O @itdh FroRefist tafstctiid Btafietal Pigh bpoelis Of 2l fonging
station%f tlt? Lar%@seeng iﬁx‘e&k‘lh@{m&@éa‘ﬂ We 059 3/§,t Iatl "/39 B, 3e, Q,t £l @geclaﬁcg.h In various

torque node (1.e Y 3

or g .e., Step % b 5l n c%n?ejt.enbe%dmlisrrent t he

embogigepty e BAUEEFan be beppeen {Y (Y 2P RS 00 SPSHIMREPEP St i ons

mow encfembedimsat Bin eheighh SiomisicP SR S0 1o Fardn Bt 1wjichadppssd protye height of
the drr@ Sdckdt 6NGich thiquibn@atiofiie dhareidbditbre the kwitca [fiohstep e taosteq Ui vgp be
basedSh Hlel 1QRF dithe DbR Being spud 4. fif Qf@eln@&ﬁrﬁcn@@:% ls¥1tBNSn beObased on the
snouf B e nise B s e 0 SERIP Py, bR TRUE oS AU one
erbofiRaR e o byt °1 8 SRR &1 S S EREY UL plY offopeuine
statiomsI{er vaBl B quingstaticaf)t Brone e ®idinguidhesqrae b4 rabe hety ¢an gl witch from
step “0rab GBS «rORE M1 bRAGih @tatlogd, Hﬂ@irio%nﬁﬂdmﬁrﬁsi t!ié Pugse@bn el 3dr 1, v 2,2,
3, 4, a%ﬁ% %ee Bnd%.oﬁl% 181% grggodﬂﬁ&e_n@ tﬁe%&&g LIS e %Lt@téuq twolo@ th® Mo ve specified

& BIDodI BNt the set h

: ! . hel ght 1s based on at el
dime et (T3 MEPOLTSH UK b PR SBST VR AU O f L fakgfeersancd
so as p@lte attempyDo 26007ht 38IEO LPATF/cuSItO o (he 2 rqal location cpnrolygbthe drive
socke@RRGELAFR NI odtlEnh HAGinEhi@R: radidl pbd@ning Sﬁiﬂpsbﬂéirﬂgcd;an be

s %P%rehﬁcﬁjdimﬁt 538 o AL AW WRhds %51 Pltard i 2 biugb1i§lor foRi@ink Qftions (or with
T
stationsele &} ravingsiationg h HcEoad thsn piFaltynpyisly sept F‘Fﬁ@c"g%h‘"‘tlfr?éfhet“’ﬁ%“mg
statiosd (£ Gatkan] 19D-Bt Traek edbddimant sepl I dre aichultEBpshetaciyith two of the
torquing stitas @'gb, Qﬁﬁd}fgrﬁatigrnq 164 B8R Kan@ ten £iBGItdnb SOy sta@vith €Velbnd two of

sequence for .each, | | Qi . n
oo G E A b L L 08y
statiops (B e HottoRN 08T ont rol | ed by the control panel) to .
SUppor tmbadimiewenchaf thiengauiihyations eh peptiptran pR ey VR thefgglividual
torquinRbthtion dAcHePPOKirddlnARG thrgincher iB Respioiiad@blt.dO gey; embegiment the desired
makc%? t:drg#u%tcénrbg b!ls@c?onttﬁ)c! sga.l]}ﬁn?gytﬁ'ﬁﬁg E{@&_ﬁre St o AR 100 @Q@hﬁgﬁy&&lﬁ@swm
fromthe control panel;” (d) ha

[ ving the plurality of
of the P3P HIA T 94 &Y %P ons engagi ng their respectjve bolts;

( & otrepwbpimertie ptith APREYYP UF P o €oeear PN IERE Ky figh of the
torquidl btafidi Ih oficeSpedifbns ére lpoitdhsrofursept ’ krestap (Spieqan pdcarsenligrpously for
a plmraﬁ't? ok fﬂ%hufﬂg%ﬁﬁc;n%,eﬁﬂdn?Eml;dailﬁe_htethé Ren s frlﬁtjn @@;{g&" Ofktj‘phg” can ocour

upper rjser section: . Dl . ) .
soprp B et e SRl T3 i LR B Ll rions orun
up itsfresaprges boftdy thidssirifdorpicur al ity of torque stations

| i hbhdrgbbdi@ent, 2 wemipe sigialie sdptif 4s ot repre tarsuigpgetion Arenetpdle to torque
up its(rél))gch@e\ﬂoﬂ & atdgs_@re@JoHlEl@J Th bt efibodiénelile v\&fnaigisig!ﬁkﬂ _is&ﬁiit #ifk NGt period
of tinke AR the %ﬁa%%?tbrz{% ?s}?lin‘ﬁ edt&&ﬁni@a 5, @Y RO (ROSkS i@ on the

upper il ange; (1) havi n%,t e 1? p|fltjr al.it ?/ .onfs Ltorgue o ided

stiarposodimeebiatiingsthd B BFENP GBS and” T e
positionsov fadiafgreedorsd pesrives. fioynerhbodimastipe Rlpsplig gf torguipgsttigpsigger °F
move( frdm [0RF p&Mib MGt tufer GbSEMAN BT Gmbbdi@ent SR OBdve itom( Ik er to upper

POSit{ ﬁ?ﬂégg&g eb% jﬁn&ggﬁjw IgG’ig d@@ﬁlltyi &&ng’efd fo nidr%:giyzﬁfrac&f‘l rﬂoﬁﬁdns.g NA one
cmbog & ?ﬂeﬁfﬁis‘ﬁ%?fﬁc%}ﬁedo‘%mfﬁ éeighg ?%(érragi?lé‘euéaftgg 5%'(?1@1?1!1& bARL Cﬁ‘l Esocket

n-on )

can opqyhafdi ieraviRg gtasianse it pnsgmBedpent the sqt height fs pased oy fzdea‘fate%’ clearing the

statioh G r@pdci g 18dddfitomsdenpvet.f romretracted 20 positions to
radi al 'y extended positions. In one enbodi nent the
plurality of torquing stations-in step "d" nove from
upper positions to |ower positions. In one enbodi nent
the nove fromretracted to radially extended positions
occurs before the nove from upper positions to | ower
positions. In one enbodi ment, for at |east a portion
of step "d" the nove vertical and radial novenent
occur simultaneously. In one enbodi nent steps "c"
through "i" are conpleted within | ess than a set
period of tinme. In 25 one enbodi nent the set period
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40hydraulically relaxed. At this sanme tinme vertical
movenent of the drive socket head is stopped and the
WO 2009/ 135201PCT/ US2009/ 042691 hydraul i c
W%?ﬁ"?/?%@'nt he vertical positioning screwis Rilsa00942601
hydraulically relaxed for a set period of tine. In one
efiyod¢mhedimeptderimgatep (e theaderofing ¢apbe wpportpdkby thy dragy workspf the rig
or the bplddve o2 the3ig. 4, and 5 seconds. | n various enbodi nents

h]eon§ @&bﬁ%énpgepg f‘a”ttﬂrm?gh Ca r&rqup eWEJ m&n cn%‘éé%]qglgq ?i?tsrgr segtiogs are
5 .

t
bet ween any two of the above 'set per
conne o g’ﬁ’b’&‘sﬂf‘ﬁ%ﬁﬁ" thet thp gring ean g?]ﬂtaalfé tocf"ai}ﬁ”l“i(El ‘¢l ude first and
second rotational high speeds, where the second
Breakk@itat i onal hi gh speed is higher than the first

r el AL blﬁ’%@imem_ B br SR R Chr rigdd bR Ot I)‘kcasdeﬁc_%tfor@&q ri§e@_ﬁ>ﬁﬂ§’an include the
oL B Sl BB QURILETL B Vet
suppoF Bt 1EHHa1) Hisie the reatiripadniesn uprge fange langgon spiler dpgys (c)gtivating
the tor®ihg ShyenGOf tHe5yrengd sysemdfoor the7 Snpemewsht(ddfvinhide plowrlp@f torque
stations Qﬁg’igihé) i rdﬁﬂ;e@iﬂve&@@@ ) hlnﬂng\/tﬂaf p1o1d Bty @ bafk RIS bieiléng out their
respec&éferbfso{t {1&8& %E Il]%;éﬁhangé 941:}1‘? g%grq'lslﬂ%e(pigﬂ Yéﬁﬁcnloégwﬁ 3R Yhetu\ﬁ\ﬂar riser

_ 100 i e ahove S{J clfied percent Sphn.r ell agt lon to. .
sctof; 3 DUREHLPTYEHA 0GR PGP LRBELE I o s oy ginkes © having
pluraligrf euliiuvetions fiftiae fheir saspepivettiobaik tyar flange: (B favias dpeledity of
torquel sGtidhe kpidGy it ebpWiitit d tolts MtoBtorgpepdstidn of tht npper fabgea(i) having the

pluraliB?orf 'idr W kt@tﬁon@ &%qudl%gg _tﬁ%ﬁﬁd‘li%f b&Hs aﬁmdi%a}a%a&ritﬁgiser string

hi gh .t orgque r. s, made on the.drive ck Q of the riser
o be el 0 S Rt AL Rt Rale kSRS ol or e e
stringiand (B ekigrdintgeihc emdse kesgiose tad Fepptitibsmihe iemaite RartiqnRy the spider
legs/dg@cket head is nade to determ ne engagenent of the

b@] dne t@ﬁ@aﬁl@%t b @grﬂl@isﬁéﬁ f‘@ﬁﬁé(;ﬂﬁralit} Bf O Ging shoad BRI frokdretracted
positio%g Eo?a{di ‘il{} gxtef Idraf?tosiiigngrlﬁgﬁeoeﬂﬁ%i Ell? fhe k)ﬂ&ﬂlyloptgrqg{nb M@tiog ih th@‘d”

I's hade’ and tHe locating. hi Rt ar que stroFe IS NOt. i
move S (VBB CSTISES ' e ERCPURSS BB od mEEE B B O PEP AT TGRS sty
extendedpaitiomsgpechrs beforeghegkae fram prprgepagitienstihlewereptitiaag n ¢e pybadingsnt,
for at feast H1Borbhio¥ QepSQC e ok SveathBicke A diall iovwiAEnt 0d¢sr semdd@gkbmsiyn t

g‘gﬂnotn'kg) g&%@gg:gﬁ{ &bl QR &;&Eh LogG AL Jnp(d@Rini QL BME: sShpk QS time. In

) al o W hec e rtical_.hejghts.
one o PR Mo PR GERET & IR+ BAGUSHENE: 1 PP RGURGY  Eiov
embodijpenth thesscchetied afitime &, beraemany &rq s 2k srfrifehregiodsBafint-o

e actie boigdincagvhan giiallox guded st nodeepartsf tradaipe wrendhjigedated within
a proj&r%g Bl bs e?flc{titmﬁ ufhk ht_\/a@hela Q&{Eeﬁlpﬂefriﬁﬁ oAbt |aI§c; Qiofed I:lv::tv\«'ee,ljl:1 the

ennodi verll . RlRQadL A%
vne TR0 IS0 AT YA i
withoyt damaging 6482 erbodi ment' s, before each | ocating hi g&

t Or gy emigtlingkien ptep ‘i the plurabtyat fooming ftatdnesigplfapeudy BRensgeg the
plural®i @ BHRin ohdentHdGmBRROEHL BNt ek NEr thel phialBNE@bquinytsationd At engage

the ph{%lttgp It bhits a?;l cEﬁ'crgnﬂiiﬁg(ﬁgl ER ﬁtisQ bife PRE Gter_%@ at Fl‘ﬂﬂii@ g%ﬂlbing stations,
orque stroke Is nmade, |n one .errb(i?(dl ment pressure .| s ons
il RE P40 Bnd RS ot attebHAIC IHERT T & "aE ETRE T e e
can ropytyg ¢ firgrhiiahgotetivat sehed yrdil dropnirg dog tacy firpteyertigpd hqight apdsgrmipRd by
a height@addo0fin bileSmpadithént bl FRE vdificaEieighDdfithe socket head qurryspprido tisthe drive
socke SR MENShe RGLQGE each locating high torque stroke

< eita e begineg) gt soBES ol Sl R SHER ek i Al ek sk
reachepr 190§ Veitignh deighicat sdiph Grre G dighrsPerd e R UTGF 18 stopped and
hydragicaityiraned.ak ghis gine gibk eertic! nevemd of he dtivedoadet heddad stopped and the

respective bolt bead within a set period of tine

(i.e., step "d"), or within a-set nunber of high

torque | ocating strokes. I n one enbodi nent,

after reaching the first vertical height, the vertical

positioning screw noves the drive socket to a second

vertical height and holds the drive socket at this

hei ght. I n one enbodinent at the tinme the vertical

positioning screw is stopped, the drive socket head

enters a high torque break-out 35npde (step "e").

In one enbodi nent during the high torque break out
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In one enbodi nent each of the drive sockets are
started in the high torque node si mJI taneously 5
w&%o@ﬂ 52& ). In one enbodi ment step CaN poT/US2009/042691
i aneously start with a plurallty of toqu|ng

stations (or with all torquing stations).
hydragisyendiir deivies de ptionlposideningsergy iy ﬁréﬂwéliyye‘é’teaf%f a\fxﬁfﬁ’ﬂ“’s [qetime.
In ond@hfodiafent heset Eripion gms tat heOh /4, @, Y4, 2, Bof.qud Agecstdat Inopkous
embodkrh O e se%qoct it e Sda il RIREOMSde Yo f Bdtddeh adyN®o SOE0MPvehad phriods
of the torquing stations (e.g., stations 110D F). In
&ne enmbodi nent st ep "e" can simultaneousl LY. s art w.t
t\}\b°”6FmP‘ﬁ‘€“‘1ubSﬁ“(§E1|%Qndstfa‘laP BRlede fustgnd seqogd pttingy ‘é‘%haiPF"Swhm
the sedoh @ AtdBpnal bigldspt gnhiglienbhrt tsmét@usqavyonslthahtspw tehd bpthsfstgpebjsecond
rotatida¥WQigh 4R cQfarelski@tad (RN HMEHROh S tRd 16w §pSed(o®steh. “¢.” Sif ik brbfAgiment the first

rotatio]ﬁg?l%%h[g%meﬁ zsnl?ofroh 95] 3§ I3I§U40t Qfﬂ%@ L5§| 60, §5t % tand%rtﬁ p@rc%lr-lgbfr thk second

o o AN P P CUP LIPSt BB oo o
of thegnryt fuseified nyrogtegys inaelatign (o the seppad r%adlpw gﬂalafpf—'%dor qui ng
S hiadrc @M bdd@dahiesfist: vdeisdl haght bOlriat socket B hottathéevedwigdc sevpariod of

time apgﬂaafrtlclgﬁ} ﬂﬁmh%gktﬁaﬂ P ldhst odenocﬁ)tfh% hfgﬂmgje RBdKE isliiRe 6684 drBE socket
to assltst in li]olﬁatm thc drlve so%f on the borwh ITB(? :and ) fu &k& nqgm\tcnﬁalmexgﬂ of the

ke KB FRsEeE S P 8-S SERE ol S s VB R PRSPy et
after thiMAY ickratibmoft thi Beating dadlierseoke iverdeiagdihe hyotingdigh terfluetshigke is not
achw\gfl leo¥ @lchﬁ?ﬁdsoj:l@t b 6B ildRLiBYofRocY@ipldti Ceddtoka Bgbd sindlther viaitiad height

ofthe gcn%efsoc%e s%fae% f% VY[[ %Q]%Us' egggé{mrrult fﬂul%&g 1t§m9§jdf fB‘SQIﬂg 1@1!1 t%rque strokes

can bgpads &]ﬁﬂ%‘{sl&y:hf%se rfélllel Vévléia h gftt]%,?gi[‘%eoslo%( el.gl\t}peggatgﬁm%%‘of the bolt
head is fet@mdsd.of the | ower flange, and is |located in the gap
bed vweiehs einbedidfeter@nchel RYMing hiktatagesstrolnigmid, WBaicaignovement of

the dr[v?gtﬁ:ﬁcg Q¥ LJAe Irl éufe tefng:ghrﬁeq{ e vdrfkaORRid? E@QQ' R rcbRE b &b R Bach
8 fork are about set distance bel ow

1°Cat"fgr‘f’égbtti’rﬁ“° Sfmlfeh‘% Efpl ve socket. |n one embodiment the set

dils yasinesesnibedimpnts, befprg cach fopating pgh toggqug stroke g magle, rqtgtjog ,0“3 rve
sockeB4 Soppedl Aiynd erBfo8imedt tiB/hikh sec o Btichal mudy@s!so teppxgdepeforsigach locating
high t@lﬂ%@bm%ﬁlet REons @&bdﬁin&hﬂﬂé&ﬁxr&ﬂﬁlaﬁﬁm\é\d sdhthdroRtisnang@orad assist

in poslﬁmnmﬁ gach %’2% éoc\ﬁlot aﬁer 1thhl?1§ ]ﬁ %‘ﬁ% h%QjeoCt‘ht%a%gcugf §ste1at§b(17tes

| 6W9t1'16\15q:31@0%63és geffctr%?ac]élo%é%pgl} Qv %ﬁgﬁ‘rzs Bg%wh‘bm%& gﬁsmonmg
systerh $r e WitesedkeOnretsh@. hi gh torque system 1In one

e P odi cABHdim éhr, G RREKn GiRtal B eitalife Gﬂnﬁrhardumw:;ta%s trongjakle to be
locateg I?Iﬂeﬁ?'{g%%glvg Bot %g‘d dnthnl ) setsﬂeﬂ‘ldl o?tn‘ﬂ@ﬁ@ Q pe‘@ | d?gnt%'dta sdt A@nber of

one enbodi nent the stalllng condition is

high terap HP i Hef*f4sed on reaching a specified back pressure

f dr onelmboirest. aftdr reaeiving therfisy viThshieighh e ¥¢rigef gopigjoning screw moves
the driv® Rudkdt toQRedosd Watcampipteoh hope rheflald soekgt dodbisbwigla. Bpecinfhogigent
atthe HnQWe 5@1?1(,%1 JOBEQM%QC&\I@ & st¥PieR/ the drive socket Rea @ Rer IMOAbrRMreak-out

swtch fromhigh torque to | ow torque nodes for

'“”dcésé°€h ﬁ{‘f the nodul es are done sinul t aneousl g

o b B P diriog s g @I P HBGRERTS bie SRR IRl YR
is cycR0 6d¢ @ bet haatar sfepmésn B cpoasticdintenGhpr serrgmberof ¢yclyd canipé t.i2nfy 4. 3, 6.
7,8, Pio,ing 2011 Mo 1506k e 1S, uLd, ng 2bread, )80, 35,40043and 50. In various

emboﬁg'lgl%gtlh ee ) ep numtner of %ch?gah QMthléaper?gg oﬂietv’:ep:?ang Ewo 6F the %Kcestet number

during verti cal toacts. . T
of c3plf- ofAconE BTG AL Sy e TRl FEE DR | e
embodigeikt fill getext@ndistirmihyl by nEmigisedeneeyrins fhgbish dqus hefradic aflmdef
the lifting fork is determned by a timng sequence
using the Iifting fork hydraufi c 35 cylinder(s), such
as extension hydraulic pressure for a set period of
time which can be 1/2, 3/4, 1, 11/2, 2, 3, 4, and 5
seconds. I n various enbodi nents the set period of tine
can be within a range of between any two of the above
set periods of tine. I n one enbodi nent the
lifting fork remai ns extended until the drive socket
head reaches a second vertical height at which height
the lifting fork is retracted. In one enbodi nent ful

of time,
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10 enbodi nent retraction horizontally is by a pre-set
time period. The horizontal radially retracted hone
Lokl can be checked by a timng sequen L1361
w@%dg’hb@ﬂlde cylinders, such as refraction h%%z?@m
pressure for a set period of tinme which can
such :gcxtgrnsmg hyq;auln?prcgurcgor aé_sﬁ@erm 0§%‘E?)WH§3 @ ber ét }/é,clt i‘/é,r% 3 4, and 5
seconfld. B@tivue embadinkat itleys peivd o tiiment s within aetge pBreivadn @ two of the
abovetsietr@n@d@aftbfe wthin a range of between any two of the
22% cnbe e%gcgdugcenp % tlb dn% etsE}éls!aXed g@é@ tglqluflgéﬁetsllm(BH&cously

cont I‘O retracte

(step f5)C )}P Ptﬁ:&@;b%mmiﬁt stﬁ')y e caP étfnp ‘iuélﬁ ste:ré'tvg plyy 111:5‘zj.lotj torquing stations (or
with igpaning@titions) ofn dokembadement viepsivacas ety staerit opakating the
torquidf) staeibintI@1ed dr @uidpQeliods@t 0.8CY dnhes bizplimBbusBaakh traekpnd half of the

torqu ngogs ('e Q gtgﬁug ﬁbﬁ @‘If tIh ot c§1tb§<9m6nt step ‘e Jaﬂ sn@l‘ﬂﬁan &%H@m two

of c
ofthe éoécg‘;lngtsgpc&m ngg mg‘iué]}gl ngonp Eg)l(ﬁl‘g% a%hlieﬁ SlanM neouts ts arti witha seconé two
of thegfprguiple #tiophi gd steiens SHICKRY 2and| thengife liatrB s Sr‘?éh‘t’“ht hiirg ot the
torquidf stutdhi e@aktatdpeBMESF). t he drive socket is synchronized
W'Ixt_i Bet ddBoditA iR RAe RREE stliodsRfh &LEM&S irSpket unti2@k Mdividual

torqua% sqatlon rr]eaghe ?etsxrgd roetatgolfllrok‘ {1119 reﬁée@tpve bolt be‘idp%eor& AJSu"E" fn 0¥e thbodlment

ositions
the degizgd; 'éﬂl F%? be agspdien f’e‘ﬂ'mﬁﬁé’F tiog ! th H‘gBH’é‘l“é PGB nent t he
pllupmgleinbodiradnt dugngph Mgh tereet magln the fnfve sqcksgs ishprmayedssrticsl yppward.
In thid %ﬂlm@ﬂsjﬂll‘:a@ﬁl&f&r@ut%pﬁe AriRASddlid @RS up bya @R alEROG kB of the
torqué ﬂr%ncq%}ftﬁ' th thelngﬁﬁlﬁ?n{ fis lﬂgﬁ:%tlzﬁ Qecl'{n;al Q\Qlﬁa;q %Hé of tpt,ett)ﬁ[lcewrench

rom.r

radi,a
vody 3 tucies oy Fo b et e oury Bpee 41 lﬁy@“’*g 7 EG) Bl
the uppprepd foweroﬂav&qs,tap@:albelma’gmbm@tlﬁt%éﬁk aln opeembadipiepihezFes of the
lifting fadkSte@oudfet fibience bilweths ag kiatic Ei€ MiakedCln hie @itbodimedt the set distance

is 1/4%% Qud/f g/43¥f§t1' Pf)e? . 3}8f1 10N8/8e1 NP1 N8 Bindh e 115RFiofd @ GAtm dn the
set dliliaélée caag ?hln %ran%e of¥ctw%en algai ttg.f% 0% t!aeeabsogﬁa%}?emtned%lsaﬁé%pe(:t Ive

dur P‘%‘Fgmg‘tdé‘b%“ thy highyggue Rodedsfaitgieglodst STe ppdarerp Is%i’ﬂ‘&éd lower
back pressureismshizded oarhd high@rqui setemi b onainsedimgnte checlacap bym4de ompyelow
torqué Kiglf H¥%8 & 86kif f RalR6/nbY RkaR1Ag Qltline bbID 196 cRBRRELNIBE ktallil}ondition

is det%%% Y Fbasdd Sl &‘ea):h‘ien% a%Be%ig gci Bk 1?1?11%5@&?'_%; ggmt)tg{ ! \Meﬂ{b(fdﬁyﬁ?th%lhng

onn e above

conditiopds %ﬁf%ﬂe@tp@b?“a‘ﬂBﬂl?“ébépéflgeﬂ et r‘?ﬁéh PERGEH of riser
hdsoiyewbodiregwpthettvitch from bigh lyrqypie lavntprged Mkt forpaph of e grdles are
done silfuitabdt@sly.i ser string can be supported by the draw

WCiﬁ bt?e Eglfbotilmglt EﬂegatQBf Jegﬁaltr&geigernk M?%a&fdrﬁlp ﬁ)cﬁét gead remains constant

durm%wtrclaﬁiﬂmg gﬁf s?c?(gtéﬁurmé %rca orult g[\l} gI&F rr%g IS the rca%lonzﬁ Speed of
the dri¥p &kt e rempins PPI}ﬁiaEt dpeing @ﬂﬁi‘] wffinganeousl y In one

e Imh octicABetiménl & aRBtvErach] hdighk tel B8ing forkib ¢xaamd@iu gh yne embodiment full
cxtengiérg&t t@p klﬂﬂg (fmm Blerkhihkd }k al @eee @dqﬂ@l0£ beigakk M@in@Ubk W@draulic

cylmc{%f(s i_suf;h ats¥xte ion ?yq[rauhc ]Eres§ure aor a éet pe!r{cl%? %@c‘ﬁ%{gﬁ’e”k 3% 1, 1%, 2,

5,4,%89 M endh iwgpv SmpRgtip Bty sehPones o Ba 8RB I Bees ¥oFremeonany
two ofthbddvaseideriods optioei ded a plurality of independently
oL kR i Elifthd MR Fdnaink Bk t€A& WM the drive socket head reaches a second

vertic azlgggﬁt at%él 3% %I’E/thgﬁgqg % 1?1%9%33(:16 Qede%ﬂltnetﬁfumlrwa@cloh BMhleftmg

t or river
fork § GRS betikasbore s i ing fok ey e oph “EBisgepton
hydraglicrpedsevre fhre sotreriakrti 5ut whinlt cap e Ypb/trlal Bt2y3, df2ophdpeeendg drpvarious
symmetrically and radially spaced apart by about 60

degrees each. I n on& enbodi ment the
plurality of bolts will or have connected two riser
sections or joints of a 5riser string. In one

enbodi nent a plurality of drivers are provided each

i ndi vidual ly positionable both generally laterally
and/ or vertically. In one enbodi nent a plurality
of at least 3, 4, 5, and/or 6 drivers are positionable
togethcr to tighten (make up) or | oosen (break out)
respective bolts.
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10Met hod Steps at Individual Torque Stations In
one enbodi nent the nethod includes the driver noving
[ y upward or downward when the bol tg/ '
Wﬁgg@gr&%ﬁl or tightened. In one enboPlﬁn%%tﬁdgggmgl

vi sual check is made of the existence and/or position
embodifnertythp sdhpiriod pifingreran pyMittembtngerph REW 8 FIYoi © loblS Bigugpet periods
of timgbreak out). lithe visual check is satisfied the

mﬁf 'oﬂgen&%dﬂent%ﬁ@dﬁ! H9nl AR Lo RRAY ARHES siﬁa@lﬁm@cﬁlﬁl_& Reith the start of
nlngﬁggr Maki ng up) I'n one enbodi nent a

Ti ght e
retrac‘sl%lgogﬁhﬁhgg t7'0n of riser ositioned next to a first

1S

o dR PRGBSt HaSUEIOB AGTIE LEEH BT B TRYegehet s sent 1 home
positibmid} wtlicreg vertigll andadtiattyd lofizdpodl pesitioning. In one

erm@ﬁ’d R bimBnthie@clell YerBial dbddvie E@lie&licﬁ)cl‘ﬂiﬁ/ﬁi_d start of retraction in a
horiz I'1]19ti I %&f‘ﬁ@%&%m%dﬁé&[ thg &2 sdck Ak %I Jp}{feitmer% ﬁhﬁ pred%pfﬁfhigh torque

_(boal s tQ etl%_tened g_mad:e,q . In.oni1 ioh I

auingss e 4 Tl Py TR Lok G gy
embodimemsagtraptin hprézontalbyiebt 4 wesyfine agriof y Thsthotipteradiglypgiracted ome
positibd @hbehedted HyadAMingRIquence using tHeodittd cepidaiehis Yarhtas @traction hydraulic
presmm: e %lsét_tp)éri&fof%qﬂe\ﬁﬁlriﬁ cad e LLQ[] @,d4,t596,t7|, ,_hﬁ, @hH I(hﬁconds of retraction

respective,plurality, of l.ts to be.tight
prssp B SRR b B P e g%@“ﬁ%ﬁé’%‘j‘%%g%g T
abovet st Rptfadssyf dimemd ulboisirpead PeFiEo GFbngnBilet Ay e Sifele Rady shide
cylindgtsusratlyiat rgtrapfionlyeich, o & gorignatipig bl teented. I epegméodimtyd therygert be an
adjus@Q0bdd9 hetiGétdn BGp ﬁ)%atcﬁ:ﬁﬁgi nRes IVRaR: rbtirz@ﬁbna&g. | ow t or que

S)iﬁc' Ellee%b%mgnq % rgtéz Eﬁé?;%‘zﬁ SIP;%(? gﬁge (R{ve go%ﬁét E]f%q ‘of ¢ach torquing station

I n one enbodl ment urality of

. C a (gl ow sptged/ hb‘%h, tor €
changgsufidbicro el Poaf s b e ket ShPRSTORET BHare PLIRIcH gPeay o e
drive gduket segppbronizuievithl thr rafafiqngl spéed lobhe drivesock®- ti ght ened. I n

oNng o daMdiinen ttheGRALY dp “Cahe ﬁlﬁraBtW!of ohedg 3otat weenidy ¢lended
positigggq llatﬁel)gllytrgyagtgfpol?ﬂiﬁﬁs.e f@ou@%ﬂ@ﬂ%n@tﬁ%ﬂﬁ?oﬂﬁ@ﬁ%’sta@ﬁns in step “1”
¥

[ L n one. enbodi nent %.nply{allt ofl
mov o, BFE BPHOYiy S BPIFRR) Py ISURIING. W £ e lover t wpper
positiprssqseist pefare phaumars frym gpdiahly| sxisnded tperdfaliyReeriet PesiRae 1n one
embodipipntaStei rhigind0dpt ficdBurdcatioighwantickadial retractioh pndgriging of the drive socket

can o &HRPHLNBALinRstiobd, 3 dub Ym&dinthni MY heRhSs YIRM Bflacdé @iatelyGatbring the
| flerent vertical speeds with the

. downwar d.at, a.
seation %%cﬁp\eoﬂlglf"ic\]/aeeadﬁ?ﬁ%ar?klef'f/tgf)??lt'tg‘o,l,ts to be tightened (mude
upy oSmPEm B Iies FeRs & Awiwir broken S5 I8hES TRAH AR e s
is raisedierhtil gndw/Rangeciarevipdeditnicbepekan] eyit [nong ombadishentle foavespecificd steps
arereﬁe@f&ﬁ!ﬁ:@ELWI?&V@HIeid\tEﬁge(cl?Hn@hioﬁlr | ow speed_), and speed of
Vel Ulecg}nl]bo \érﬁr‘[ﬁpgb'ove 8 ciﬁedl s@:pp e régi?&%nﬂ?ﬂﬂt 1e¥1£t§ of fiJe;SBas been
and second sectli ons 31? risers are lowered and a third
remoyeflser joint or section is positioned next to the _
s deorrdmppdinent fusinpsterok” Gedte! BiRe carRy syrmertad iy the dipp gigrks of therig
or thejt& difve 6Fth&@Lt i on including a plurality of bolts to be

MR GnbRib ot st@Jl@a’etH&*aﬁP&' el r_eﬁelaﬁd @lﬁi@ﬁﬁ@ edtir e £ tetGved.
Genesl BBS, 2 & repeated until a riser string spans from
—%%%é&?—the sea floor (e.g., wellhead or bl ow out
pridultiple Bplds Simpltangensy, g or platform WO
200 84el3Ba Qi it GF/ rlcliHa 03:9dOA@B@ hneously tightening freakéngbotprrieni¢ning
(brea%mumtphggi@ J;qgl,iggde_sl t hehst gpl of allowing a bolt to
rop_a distanc t | , -
17 Ppdof BHARE Bl o8 o1 sk anllBOE o b S R o
loosengfly owed to drop a di stance. I n one enbodi nent,
aflh ene esolimedt it previpdduy mirplity obihddperldemily pagretedytoeaye dipgrs. In one
down so that shoul der to shoul der contact exists, each
torque station sinultaneousl y9begins the final high
torque makeup of their 5 respective bolts.
Si mul t aneously perform ng the final high torque
make-up is believed to provide a nore uniform nmake up
connection between the riser sections or joints (e.g.,
keeping the flanges of the riser joints or section
nore parallel). - I n one enbodi nent, at each
torque station, the tightening cycle for each bolt is
stopped after a desired torque on the bolt is reached
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10and the driving systemis renoved fromthe bolt.
I n one enbodi nent the nethod includes the driver
' ertlcally downward when the bolt i
W{Igwrﬁgsr%}éd I n one enbodi nent, thesﬁégﬁr}%g)tg%%m
and di sengagenent of the driving system at each torque
embodimantia @ ralifycolf etdesst 3 e gtbdprawtdrivers &F pgvidtfe dri ver so
t h@bneictb@@ticnathe pleabty ofdodadre inh@olodicte. eaderstndinrmherpiprality of

bolts QM@_{Yﬂn‘IeHﬁalﬁrdnH €¥diahy rsﬁigédaalpiryby a'EQmei@ tﬂs%re@@éa&h I'n one
ql?m}e egg?dtimeut t%e % Ealiiiytholts wil porL vrp 8?‘1(1]11%23[(‘1{3%0 I‘IS%!' scﬁi%ns or joints of a

“Sf’”Ffl“éat at i on/| nsul ati on found on each riser sectl on or
J Oh ptic enibodizent mgu@mp oBdawky ng pmwﬁéd each individually popifjongple both

generﬁl}bgdalmﬁa/o@eﬁicwyaI ity of drivers are noved
hQ{ L& gltogtLJngcit R)?a?i[g datf? i: ?%,p?, %Ecg/cyr% Jl)llvH'E Qlje IpEsthg%@eftogethcr to

from second
oo P e pom L3t o Pt ke om secand and

Methey] $tepsiait {ndividuatiF orgne Ktatigns npved vertically closer to

t NEoe @G pERIGhdnviBe fdihbdadciutiys tafdrile b eing @rdedlylvpese maldwnward when
the bogtk?!&hﬁnoo%ﬁt& or tightened. I n one embodi ment a pl uralit y of
rrll %%re%go 1me[b a v1sua‘ii cheok ﬁontoage ti(tge exxs¥eesépare1§érl p\(l)seltlpn ol‘fregclh bgl¥to be

oosene
tlgbtﬂ&ﬁ#ﬂ@éﬁﬂﬂé}ﬂr logsqgpd ibeepk 4up)- SFthyigRl S5k é*cfﬁﬂwaw ‘Pwﬂw up or breaking
out segiyestee b begint rol the turning of the respective
plwﬂgnhggxopﬁagﬂ,“@ to be | oosened. I n one enbodi nent

CQE E)ne meg(? BER% S§CV\41(} &Qt%q Ok??gﬁ CF?%SIE&HQE Q(@g) a! ﬁ)l'w SLQIE)Q UP]LSCI‘ the

desired
Se"‘mil W°Wféﬁbﬁﬂhﬂ?%ip‘ﬁ‘a'ﬁm?‘ﬁ’lhfty of | ow speed/ hi gh torque
sy erevebaliment ¢ plnslity btsinivers are o addbrizeielly qlser te cprcpfiye piprality
of bollsh€bd 1RERBAINR up). Ural ity of bolts to be | oosened. In
0 rix?o @E@Qd;ﬁ&@& plﬁﬁﬁ% T PhriveR Qre%v%ckﬁh@dzlo@@%%ﬁﬁctnk Gldrality

enms as many tinmes as needed
°fb°18é%?ert@g{ene% (’qad%“i’)x one enbodi nent a plurality of

d A% enseabegimentpiuglity efdrivera e (Progphindichfeiibe ﬁSPFﬁéf e plurality of bolts to
be tightegpacdde ve. pl urality of bolts to be | oosened (broken

Olﬁ ))neaénbto@l%cpcql ﬂlt%alﬂp\'fﬁhlglpml%djlowlt&qﬁ‘s@st@rﬂb&ﬂirmﬁg tufking of the
respcugw? }Fiura 1tﬁ¥f boflts {j be Yigehrtc?cﬁec? rlg ne e\{n%ﬁdi}ﬁﬁt{ttcfm%gi Jax bé’lsme‘@ﬁcq batuee% high

ver respective
and loy) tpfang SYEGMGP M58y tt“%“tabne’ﬁ‘éedl"&%eé’éeﬁ’ed (br oken) as the

bdi b5 embudimenywalnglity 35lom sped/hizhritrogiie mesterms eapctrpngdiiqnye pontralpver
the tuidB g bR RS RGNl NicE e bits@d Ye@ightbrdd IRbR cRbotithdal doh i calibe M@tched

betwef:ﬂ. %hauﬁ ﬁo;}oéa;gluﬁg%@m B nawnﬁa%ggee@a‘d o @Jsaedcal novenent .

I ncl ude
g% FEF P OPRE GO T4 T POV GF L AL PR g st
pluraligh¢f belts th&e tighkoncdmady ipgasshd Yolts pexedeviwerd-n t he dri ver.
| nn eRemesdeh Bpatality Redrtlkeis diemipv ey eltealyfdogaedrd baldifferet vertical

sp ccd§&fagl§§gsﬁ£ttv€ E)Mﬁh%%@ boigd ln:q{ggtgﬁed @rt-ad% Iﬂﬁ) DBk Bollssn ove downward.

S 8%%qefellllgo 1 9‘151‘1 derﬁr carn Eetn)'ldepende(:jlhl?/ ﬁon?ralf‘led \}n?bﬁgn cg:g/tgo?hn%dnver (high
or Jovfipacdh @‘&b@&edf"f berWCPHEOVB'aFtt*

In one embodiment the first and second sections of risers are lowered and a third riser joint or

section is positioned next to the second riser joint or section, and the third riser joint or section including
a plyrality of bolts to be made up.
In one embodiment the above tightening steps are repeated until 2 riser string spans from adjacent

the sea floor (e.g., wellhead or blow out preventers) to the rig or platform.

-10-
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WO 2009/ 135201PCT/ US2009/ 042691 In one
enbodinent the first riser section or joint is
Wf)%db lsgé and the remaining riser string 'Pcfr?ézﬁ@%d 0
revea another riser section or joint to be re |eve§

al ong wi th anot her urality of bolts to be | oosened.

| Ao pRsemBpdimert %Wthﬁﬁlec%b% steroqfiafloaxing 2 bolt gylong distance while the
bolt head eeseitl &thing i tni the d@iRehInroins enbogEht notiphrbotOirarllow e to Hrep a distance.

Sith §|fércm§$d‘1ﬂ1&g aft§' e£cﬁtof‘ﬂh§¥l@1qmy of bolts hawbee@@usmc;b feihoulder to

shoul&er congact ex sii%, ea(g\ tor\c}ue staglon snﬁtrl‘lgneoxs%} eﬁms {1119 }' rlijaqglgh PoFﬁc ggﬁﬁp 8‘ their

respeggiyp ttolfﬁ%%ram&hﬁu%wﬁq@“%i/ﬁﬂawéghd?fﬂwarw is paligved fogrqvidfamore
unifotyoiake up connectipmbetwran Shyivisuissrierts of featsrfes hivdpinn i fehes of te riser

joints@F deviddh vRgap@er)erti cal Iy upward when the bolt is being

l QP §CFQ§‘SOGH}IQJ|1 Ny 9:1 ﬁ?ié leoqq Jngh@hnggﬁn fEI'Q‘LKQILiJ%lt ?’Stsﬁbfaeq After a

des1re8 é°§‘iure 81at fy (iltn%:l;:ac¥f61r(e IB% tPrqu do Irv%r g%sﬁe mggg)aée on éupp{y pressure),
and thg gevipg fyatem sﬁtrmfa’g@frm hgleltf or the bolt), and the

drth wieltghbsdis éne e i@ thdd Bengyage driandovieg veaghigdiohnem the the bolt
1sbeu@ngBte£eQr t he next | oosening cycle. In one

dq:?one eggo%lmetng Ele re ac Eﬁa aﬁa {hgen ﬁ‘}@%c:{ t?he%gaxg%sg%tgrh at%ach%orcﬁje station

includgg ‘é‘fJSt‘??fOf rhing drweh@ i e ¢ it ol b p e a‘w the driver
radially f@arthd yo8. bol t head and nove away the driver

15% agH @hdolimkAtQRa da@allght of the systehlls QAR had bdremt sy{the from
dama%l ﬁg hd H(Qd atIDEQI]p&llﬁtﬁOIp Fou&cﬂ:% e§c¥x§‘L&Q}étt§n L jtmltt ed to prevent

damagi ng t | oat ation/insul ation
section or joint. Type of Control
rin memem@w nElprelity ofsiriypra pre mpvagthotizopigiperletes to efegpegiive plurality
of boltsabm b&alell Yyorax@mbutpidnedcond Andme: sedibedif rent 20a
pllﬁlsﬂleb%:ydngént Qﬁlmlaﬁ'@%} dri¥rers Are n-%wedaxp:g{cgfy HoRdr WHGe QEﬂe(\ftﬁ/E Blurality
fbolm cloonterfeg(br&moutp one enbodi ment the control is
° ?T}Eﬁ PR In one embodiment a plurality of
¢ ok esemBedingent spluplisy eltopere ap ERSA L lenspiele refpRctipglurality of bolis to
be loognipb@raendutia plurality of at least 3, 4, 5, and/or
tQf gﬁbeend)'bhﬁﬁeﬁtsa p'il[rﬁltf: eniikio Ldeefliow! thrq@Ng s:aRQeisTerd wink@ of the

respccg Q0 I%hrlrgllt%( o?bo?tg m'ﬂeqo%gc%%‘] Sn ox?eseh%ogﬂgnt @mgldcla %n@h::d between high

ri vers are autonatica
and I°§’dﬁrﬂ?°cﬁyf‘@68 as fnﬁ“yotﬁ’éeséﬁ‘lf& REMETY- plurality of at |east
3 In dne eGibodimeit oplutabity gfilowdpded/biel tongue systsms 4y thapsition|thcaghed over
the tui@ il 6dhdTRPEctiv 1 Bur SN bk td 15: 160is ¢Hidd. (HRSHR BidBadiment control canbflswitched
betwemg@m% tmané syamﬂé Amu litdesQf née@erdq,ysesmdl vers are

;?ygltée %10 E‘Zf %luralétﬁ &f gpve{so%raﬁl v%lr\ie{/t é a}ér ith i!i:ny respectwe
pluraligyypftbek b bellooserrd Shrakea aid e trielis Bp veBHET oI | s

3@ breLdntbadie e 3 .phirdlend dvikiére bre AtoeedCenicalyl dpedrd aPo giffeteminvertical
peedgrltl'%é M&lective 1ura11ty of b1 t@d@@oc@éﬂ@@@k tas b 6016 ARYd Whvard.

Iorl]n onléﬁ;glgo g:rr?erlllfqtacql Cll‘lvﬁl%ﬂl% be 1?1.:%8%'(1&1&2?@ olled ebtc)%rcq()%tg)lli&l Ildeveelg g-nigh
or lowgpgrdh 24 g RaHTee] BRvaRet| v ( or radiall y towards or

amyne EmiorlindnsthSbetled e bt ésvie sizo b usingm@fior lify ebdltitealeltipal distance

while (e Q¥ Qfstil@MBRMed QKD dnfv& r es pect ive bolt). I'n
orlln n% nRFoddl dmn%p&lc 91'%1:%0 ltYs%[Oﬁ qsafth a%isﬂ‘% s éh?g the bolt is

vertica |on
reachqd € Hepbeahat BRBBHITEE tSﬁf'ecleSrfP Rt Pt @ ﬁéaff;l%sts?%w s
disengagedtftoen thiyiodter i s perfornmed by a lifting and | ower
mechani sm In one enbodiment the lifting and
| oweri ng mechani sm appr oxi matlés the vertical novenent
of 40the bolt being tightened or |oosened. In one
enbodi ment each torque driver can nove vertically
substantially same as bolt which is engaged by the
torque driver. WD 2009/ 135201PCT/ US2009/ 042691
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In one enbodi nent the vertical distance noved by the
bolt is approxi mated by cal culating the nunber of
wgli tBﬁSﬁ%l the bolt and the pitch of the thr ela(giﬁu%gd'mgﬁgl
n this manner the vertical novenent can
calculated by multiplying the nunber of turns of the
bdP preisibedimers fhe Gt rifon st g iR & TEREd, 2ad the Farinng g atring is
raised3¢ gelv¢abmothkihr@ensestion egbinstp éeduriphedt dengdvithwegther gluglityghbdlty to be
looseddfieat er than the vertical speed of the bolt being 5
t IISQ]} pnggdlmg}l@gl r%)oth rctr%Qaqgtel%la.Lc r%ﬁat&? Jn‘id %Qﬂ I'I.Sgp s‘éﬁﬂﬁ Qlt _]OiQI in the
driver stalls over shoot s e verti cal
““r%F§ﬁHﬁB@w9raveled by the bolt, and restarts when the
badh vneatglapdwmwthesenwhéaﬂtheﬂmtlmmm ireindes Jhy stehpigaipipmthedriver so
that ittchtPat Cbadt Viedr 101t BEd 6RIhdviigQWsy fic Brdic Ridailp €6m @ bble head
Ofy B%eemlggcllﬁleuq W bfdGhod [nGRAE M iGver moving vérﬁcaﬁ@@pward when the bolt is
ment, at each torque station, the vertical speed
bm“ggP“?ﬁg driver is slightly I|ower than the vertj cal
s peent copodinentisbeach wegumgfationyipe esenipherclidtrsredshhsstpred afer a
desired B¢ight ©athe hOMerEhtd (@F., 4 dpecitidistoape Ieipht 201 od), spleledieiding gy stem
is disefbd3Bd inheedagkd fchﬂ/ﬁE s&g@; e ﬁésaaoysemg &ak, di stance

t rI atyn% e egodlnyenE F:e e ractwr% and dlsﬁlg%nm?nh nﬁlher}l%v n%%}?tcrﬂ Eﬂ! %c% qor&u@ Bation

ot 3 RG0S B B A G e v
radiallygrogl thehpottgl y connected to rig floor such that it can
MY 8nd dmRdisldhShavdrical deyghhof he ORiedl is dinft@Chipvent ltit Pstem from

dama%%ﬂmgh&%%mi mgglsufﬁyo%tesmdsa smgo L Qn@ui de novenment  of

rlveg n one enbodi nent a |near bear or rod and
% emis used. 15Rotational Speed and Torque
ﬁn Mejepbediment a plurality offguuedryod pqq»eq’pptu@{ly @)&gﬂleﬁopda@em odiment
a plurslitabf AMeabtS, Ar50widde Ghriverdiu@s ae icvmoBedwild bnclatbhdimehitiglyontrol is
simul{mpcrogsue driving systemand a | ow torque driving system

one fc r‘Epment greluraht th)rqlcl)é,\clir}vgrcs @ lélﬁo‘pngprultc\z[ Lorrllg‘o I?eﬁ anﬁnm %x[bo}ﬁ%%nt a

Ter
pluralt%rvaﬁéwefr% ¥i %gﬂ@g@t?% BRIt e <BOLHPH g control is
simulguggogpde dri vi ng system and | ow torque driving system

Al Lo PRk Ak M pYur 1D YT REue BhiveR 253 MBm LHch R bntfoQEd. RNt embdBiment

a plurhlﬂ{!/ 9! a?t‘ leea OQI ﬂ&por%ﬁcﬁ? ldQ W:rg QF I aﬂJdl b3 BncSeYn%Bcﬁmrﬁ% control is

uraltty o i ving speeds (such
“m“ﬂ%ﬂP%n] and sl ow speeds), where the plurallt
s preentgmapBménaspleality lnBiaranhdrivgrs iaRgireneptapesatiolise- %H’ee Hihgpiment 2
pluraltt b @eablr 3, V) 5 GnHYStbiGR drivers are doftrdR@ BNEE Gmb@dihesd ke control is
smun!Ql%Dg the high speed/low torque system and | ow speed

% Eﬁngug §¥step1are si mul t aneously operatively
. iver. In this vein when the high
sﬁeﬂ'&?ﬂ_‘éw_!i‘&ique 25 assenbly is operating the driver,
t ol embipeedidvoghvl hdndpsensgylbtssin pasitidn ofidt driven iifging embodiment
each Jm}é%ﬁfty of torﬁllﬂaQirQEﬂs Ve rposti)tﬁﬁ%les @t 11y For TRMATy S8y HAloE NRdyl e its
respec%ve lfo(ftﬁﬁmd%r vcr! c‘laﬁy %f(hwavw T. awaey p o(rn Rs\lyes?)gcqggéﬁtp 9 h tor que

h sgeegllow
aﬁeeeqarmdgx}enh%fgh q:rg.}c' %Her ]ixas B‘e‘é’ﬁt@@i‘ vlexalcag downward motion when
tightemmm(neheg)gp badd Igtna trabodintehghd vonftplisdreseilimyvion o thy devesiy serfopmed
byamhdngloaaeﬁeaﬁdngﬂ, of the | ow speed/ high torque assenbly

b)fn &nlé %ﬂ% ﬁ@ﬂfu}{‘é Jnla 1M9ngd$%cﬁ&ﬁsmba?bﬁﬁmh@£ tﬂ.?@m&)ﬁ rﬁoh@ment of

ass one
the bQIoRAPREBIEN] T1les TR Th ot aﬁ%%l N ARNE e P‘ané BihoBf veriaty
substantiplly sapbd 4s heft Viieh ihprghged e &drrpwdtirque phase. I n
one enbodi nent the rotational speed of the high
speed/ | ow torque driver is abH@ut 100 revol uti ons per
m nute. I n one enbodi nent the high speed driver can
have a progranmbl e | ower speeds such as 5 or 10
percent of the max speed. 35l n one enbodi nent each
wrench includes a | ow speed/ hi gh speed torque w ench
controlling the | ow speed/ high torque phase. In
one enbodi nent one or nore of the wenches include
mechani snms for automatically sw tching between the
hi gh speed/| ow torque phases and the | ow speed/ hi gh
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Swi t chover by Hei ght I n one enbodi nment
transition between the high torque driver and | ow

river occurs when hei ght of driver
w{’)?@%ﬁé‘ﬂm ned position. 10l n one enbodi nentﬂc‘érﬂfs?&ﬁm&ﬁm
and | ow torque drivers continue for predeterm ned
affoun esbagiment be eestcak dgtancqmpic §y thp Polbis apregineqtdrpy caloulating the
numbdr Bft@@aké fitE boluinY 1@ pPdhlef @k ihteydsdbr tir®bl.Sin this manner thk merdqabmovement
can be%ﬂt{ﬁgéd %Jltitpi}ﬁlg@fe%gﬁﬁegsm&ﬁgm@g@%ﬁhc pREh. GOAE bssaeer, Atach

torqueﬁ[,aggxeill\% P(?,lr']ti%tf)saeed of &le ?n fer IS s r épeart]eer gnan H;D uerflca?spgcd OE%F]b 1hbe1ng

tighterjed, agd @é@bmtrﬁflwéﬁéﬁlrﬁ%@aenéﬂ%kﬁﬂmcffsiw{leehwaffh%v ettt
distandRrt@8gadrbe the bolt, and redtants ohen thetipbidgairemives Hheadpd Bk diven I8 thesgnanner
the arioér chg BBl RERHIiRWol BE G448 ofBE Bt duaH) hetesiensed to

?n oenré mnpoecllr%cn§ V¥Iet %rl@r}{& ta&g{ ﬁl% vérﬁcﬁ Jaged O@We Exﬂ@ﬁg éi@h@jhower than

or ue
IR LSRR AL ) e
be spegded vmw@dhedoeh divershopts the Nerderbdigtprisodvalshby hhdrivet di this manner the
driver RirSe SbdtRuddbly ihiRtlmiNos@eRdl bf dbotdndigoassenbl y can be

S%{]%thbgdlmglg tﬂ%ﬁgrm E\ﬁlt@ _Fsé%lle&@@%eﬁg ﬁ)&k E\Ich tt]ﬁt fchgn lm)\ghn a

t
bubsta égwg%val d%éc%ﬁ% CIRXDB embg‘bﬂrﬂgnt a hra hésteim 18 uscd 9 éa}dﬁ %%hemt%gt of the

drivert byage embpgisteat llﬂsﬂééatf ey FrputhdnesEstaser B’W’a speci f i ed
Nk tatibial S5 @8 syt Borghtonobveenbodi nent the hi gh speed | ow
t @1{' %%m%ycﬁﬁlm%& BRUE ARG IiZB ViR GGl driv @8 w(b Bdth b Righ torque

dnvm%s ?ltem and a(fow towc (91v?ulg nys%{nh & ogg entibqume%%ﬁ&'ﬁtgg{lmlgﬂg Eﬂ{eﬂldﬁves

emils CO
ata fagtﬁ}é@tatfwlghecti BETEE 31 B 108U i VG- B ey g ogent bot high
torquecipim@l tisem anhieR triuc dsivige sxetenarrecietatiraly cotnectpy tgpme driver for bolt.
25541R @b danint BF 1I9W orfR A er bBteMQal ORGEFlutality af Giviak kg elis (such as

fast, m%9 Grq CF’J Q8 gp%edg)' whernhtﬁe ;hlﬂ'gllﬁy 1% sEe%Me%asftJr AR HO& v gg}lﬂzed of the h1gh

. owtorque ot or drops bel ow a specified stall
orque ‘é@éﬁ?f*@)’l In one enbodiment the stalling of the hi h

s preand thepdintenttb hothiibsthigh spagd/loweraee sEinatnd i eneeH high mf%ésystem
are sifphlidiadbil} ypeafivily amnahes «Chedesr.alntthiangn whonhd oglh ipecdlowtorque
assem§19 %%QJrXHng fhe E@Jeﬂ the lm%g/h{gﬁforq%g%elﬁ ahil do€ihiBik m¥MeR B BE thd dfiver

becaui ? G ratc ctm ef?ec! ISrﬂrg Cf.?lﬁ %ﬂ%(R\? %;b %Qéh V\% r%ﬁé gt@tﬁlg(%trols the

W spee uses
driver(s. an‘é? wiplomexidoy Henvhgle Eﬁé@lﬁ?"l B B aqfemaﬁa%%ze S, e high
speed/Btw taqiiaygero hllows eprrdvies of thqlow secdhiBoidignesrtemblytby digeipg along with
the drf;vQJbQHE wude@by BB 10w P dMh GigueQikMEy. Can conpri se:

cpn% %}ﬁb%é ?ACQ \&Jt]énwmzlﬁ)&eg Y ﬁ),g%p%%ﬁw%ﬁl%%t&’coﬁtgﬁmg b3 tﬁlgh

Ue assenD g operatively connected to a main
Sp""'d/&f“it\?"élf‘ep@%"+a h| gh tor que wrench assenbly, the high
t &r gqereenziodiowt| the tdtiog! epsed af thy dleh spesiree toesge Ve Arabout 100
revolufBasPeGiihME€ In &3 EmbdAinddnt tRchigHiBeedBiliver &h have k progrmdimable lower speeds
such asglgﬁod‘{et\ég ftlgg;ng,gs aqj ustabl e bot h in |at er al and

tical directions directi
& ot APPSR e Ao e B Py Y epustine e
low sgepd/Rygietopbrbdienent each torque driver includes a | ow
t Ok Ghd emBE Bty or mokte f th owrebabEsgurdd as s adidms fof Bienatigally switching

betweBPRS BiH Y&l BRNEM. 8L adalnel 1 ﬁ&i/]ﬂghdsﬂqh{eedhasamse{;l\%h & idd@idual
m r
oras T2 Hoe GG b BT e DAL 1E

Both Systems Energized Simultaneously

In one embodiment, both the high speed/low torque system can be energized simultaneously with
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of the low torque assenbly is |less than the maxi mum
torque of the high torque assenbly and the speed of
torque assenbly is greater than th c%ﬁ?s‘i
w{)Eo%svﬁ:% torque assenbly. One Way/ Two Way ‘?P ftofilzcor

Wench 1In one enbodinent a plurality of one vvay hi g
the1owwp@@@w@mﬁw@r(hwwsw&hede\g@dsysterrtﬁam?eopemcsﬁamﬁtnaﬁﬂuced
operatiigistaewill hotmitdfghy BnthOighd: afivighambembly i} ogratihposeni ng

( kﬂ{tgi@l;‘rhﬁ’bgmﬁutts}vnggdéf bQ@frech @RWR é%tﬁﬁ%@peﬁ@é%n Raich byisteR @Qontrolling

plurality of two way torque
mmWEﬁ’EE‘matanryegwenmata?t avoi d the necessjty of turn

t feonsl sxbaimest Bh high mﬁéowteﬁ%dfwara.ce'glnb%f%%taﬂtlﬂlly 8 of the
procesds@agemiighggning (ndking lub)em laegpnive GeskinFortka plufalityRbpoltsi f ti ng
B@Lvﬁtcd}.)gﬂu}g{ehﬂ@seni ng (or Breakout) 10In one

t:m%l Ie ITEO :ment tpagi %on(?ettzv%énqu h'@%}éﬁ'dﬁ(?@r b v 18;9{%{@2 !ingJ okcurs when

connec river I n one enbodi nent the
he‘gh"d’cﬁfi‘l“’efTef‘ctthrf’d’“?‘i‘é‘éWH?ﬁngﬁ“f"§ slidingly connected to body

ofin ergregqredimwne heth high anddne temrsoldivre prutindsdonaidetermiged japgunts of
procedTRG QMK & |@eding@hrkkthe biny o poluliyy gfb&tson, or through a
plllyr 93' E&%dﬁgenno{h\?tp%&emmed amount for ‘:Jﬂtugﬂﬁceed'ft}ﬁgi RiNtowl Reone

ol t tin ni smy avel
predetflg}n&ﬂ élm\ﬂ»”éﬁ%%t[ge g? er:bnﬁlg e ugggﬁé%nttmliaﬁce qu v«{ tplbgggsya &Eond
predetpitrd angiw-i s a fork Final Torque In one
eisbachioneilly Paessireck i s nmade regarding the final torque
Oﬁ‘n ERChbB@MEnt (ﬂ% tﬁck pr’g’sgﬂa B} thd Wigh ety dotq@hneidl B be sensed to

dctern? P]e 2 SSNSH% ovgf'up%mt 0 tﬁlea1 w s&eeg}ht??]ﬁ)ﬁc@ Qﬁ fflal’[%}gllsag ﬁgtcm&ecgn Pmade

essu back pressure

when g h{ghépcﬁ‘yg}"é?fﬂ‘ied“%‘ir éstdgﬁ”ﬁ?a‘@)w BRIP R ﬁtél ﬁ%“ f‘ﬂ"& h torque
plrasre.emberinmme the g dicpurstof the diveeked/ B thrgueratabliga rsensed to

deternthd ¥ VO (U to( BN @Scdyw BrgialsGwnatThans Ofwittheert wan gueade

when Ehre%qlkt ;ﬂ%m% &l kNG, %Ecdhl%hoﬁﬁ@%ﬂéﬁlqg de@é?gmh:f totﬂgeocﬂlvm Jpktiitied

ue 1's not
mmm}}l&n@) cs?grcaﬁlaongﬁn ¢ &I%?%gtgeilﬂé%pﬁe%qow [orch Is,?rstem can be eugglzcﬁl% de%surlzed

(but irf arptadiprbeonditipdlprer hendhelew seef/igh Rigp sy tSﬁemPBleF frg eppvt the
low s@ad/iigh @rdue dysternig séthe nomdeergizpd (@nidpowhdorie@ldetomtined that the high

speedfﬁ)vatgﬁgé%&Ar if:Q ﬁon@cr%@ﬁﬁ@QBﬂdﬁlonw Jile®Rek pREsutehBmeRthigh Speed/low
maX| mum of 40, 000 f oot

torquc %otor d%opa#é’f?w a %femﬁglosgalll% epmﬁ'{’%%? I'n one. 25emb
o B0 3t 4075 o R b iyelior Eratp g 8 TG00 B of
plurammmds:ches&u@@ 2 DESERR RThON GReHED SAVEPbALS fy] TG v iyzench.
DRAWNEBodiment fallit@lbeRwl apbdifes rebiehasesbamOdnlie v spée@/high torque

wrencg %gulggs% trat?spdog ?ot tRe hlglp%ee%ﬁé(@wrcﬁg 9§as@ f the present

ention, refere oul d be had to the follow ng
detalled descr | ption, read in conjunction with the

Strucfumt pid¥ienchesir awi ngs, wherein like reference nuneral s
d @i ele@mbbdiRent |laeiENbosuandionhies teiqi: dri3Sfcugeonerik: i s a top

vi ew of. Tb!;lﬁ, ﬁalvglgf | 810 to\‘\‘luE Rertdag a%%ﬂ?rthg(ﬂﬁﬁ thrueddtsembly being
extended state supporting the riser string with the
S4RB

u F?Bg?tlv]elly gﬁrﬁ\gct%lf in driver

I'ser joint exposed. Figure 2 is
per spect higltorgarviserb piseipRly- “%Flhéﬂklt%ﬂuetaﬁém‘é‘b}’%ﬁp RGP ﬁ&“““ted
t heths phid @fived agisotatngalie rexd @ihveledndst at e. Figures 3

t hroug hlth'l Qriveh PAN R JulBUISH OB UEREIA @nieR2sl dirctiangYK RtethD direction
P rbglgge su% stan%ally pr?arpcncrlcuﬁap % tﬁe ve gl d%‘§C§1Bl@t i ons.

In one embodiment each torque driver includes a low torque assembly, the low torque assembly

being operatively connected to the main driver and rotating the main driver, wherein the maximum torque
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Figure 3 is a top view show ng one enbodi rent of the
torque wench systemduring make up with all six of
wb'iﬁwh%’z?hue stations (11 CA-F)in horizontal I%f,@ggﬁ(@fégﬁgll
tates (and statl on 110A in a partially broken ou
re 4 is a top view show n
°fth°é?¥b6fﬂ|“ﬁ%*f’ﬁnb8?‘s lefféhal“é'iﬁd?j‘é‘“v\}f”e‘ﬁ’éhe ‘gﬁthé%“ﬁ‘éﬂﬂlaﬁ ’?ﬁ’l?([lél Rpppeed
of theA®wiotae sebdmbdy ix grofterttiine the opagdief the agh tonque FEMbI@A- F) i n
OneWW/Tvzawtaafrlomuem:eﬁHﬂed states (and station 110A in a
Pa{ toh?énlb%d R %ﬂll‘aﬁ) of }gﬁe h1 h\(gpque wrench drlvers are used.
2009/ 13 201PCT h gyr e é bod
s ChRETPYBTTGR ST °5‘ﬁ‘§ t8‘?“‘% e W‘SP%‘EP% ! ?‘5?‘1‘“&5 re?“é“é&“‘) i
Oftoqfl%)‘rfwﬂ*réaqo‘eeqhﬁmﬁi ng of a make up or break out sequence
adn biremtsdiveait a shekgtof ive whynmphetvakichésataagt tedvoid the necessity of
turnmE Qe pl-{u%tya:lf l t%qWeM%&ﬂestthwlcctnslodgéxﬁQ%§& tlé‘f]%l:uh Gdbies.

t| olnmv\tgo oM ioocl earm,a]‘,ﬂ_lggg{loglt previously placed in
oint along w th being

bét tf crhdimea lt [Femeckppisp ALereR ‘{fFYaCPPtBF%fP etoh dHYeat i on
f du ortelambadipprat the baddiftingectiagism dyslijingin¢onndsied torbe d 5E@rius waench.
t @P ot @Wo&lfneﬁthﬁ: B0 G 1BEcBiviaNis QbatholigUhRuih s HIOMI: idfough a
pluralgyaﬁtgm@ol y brgken out \I4I ew. Fi gure f6A is a
mati c,_si view the torque station of Figure 5
WP <P B polCH et pRs T EY Yﬁfaﬁlbz%baﬂw YN
bd encgmblodigent the half Ifdnefrapchanisgtit ®ftfng, the driver socket
FinalTsrgak SO novi ng downwardly, and is about to engage the

b(I)xL (tne Qﬁ@tﬁhmf b AL & 156r§dd'e &gﬁdﬁngﬁe ¥ihf Wrcﬁlg oft d36h lto‘i-}r(é]éj %QA -F) during
on of

the tlg@icgw pricoag uch%?liorque canhbevc\:%]lculglfc&ased .on lhc ¥acE Wass%lre (en% the stalling

or back gregfns o5 ha by demliomiste 1B drine Gnptstoyrs RPé?e Lok gpbodiggnt a check
is ma@ngaiged oinieubabiuaingdh beum cdlolasipn of thotwmut Frem Wigd talling or back
preserJj b S ﬁlﬁﬁndﬁlﬂ:@ﬁﬁe it hAR@RvaNd ohddr@olcR@thg ﬁi@tonsFIH@U-F @nd/cSlinders
T00A- F a w%mgnl(g) plg%/ I1 \/'}{b&)e [‘?} ({r}g e&&%%ﬁt a%&c@xtdllsq{éptgi‘thg 1!091“51%0117 éA‘chS‘JgRMmg

Vi e
e maks B o ook G POTENORT f FEE BB (A IBHIH R gur e
afit ere dnfpedigieit\aemaxirmirk ef 4408 faqy rprndd whtotahie c4aoiet obtazpady In one
embodifiént B Ifhal kg @Mbabifivane dboat feroee tdoapdundshr ough t he gap

BRIEPE%%@@[ETH&BOF lrﬁﬁlgﬁﬁm}]@i;glég??g%%g@ﬁm@ﬁm@ée bolt has
g" g ﬁn&er%ﬁl&& bhgwtgrfe ?bll]eéts’t advauta cs o?the prefseni invention,

que stati o
refereprieghﬂu@ tgAad Wdymfoilwlﬂgﬂqtqll&ql F?crﬁ’lnﬁtk éeiqd MUHJ\?F%‘&\P with the following
drawikgs Qutfegindke referarcSninvenistdeotslild elempmswnd fwherhie: t or que

StF%Mequs Qfop Eieglé['ﬁe Ag ﬁ&lr@«rlth R QpiBdrla¥Rlin HQGHEId BA& SFIRing the
fall of the bolt through

riser s?ﬁnéwn}g egpé:;[er hdnﬁe ?tj nssf‘rﬁion?t ex oseedand spun down the bolt to

t ﬁ@“{cé\}\%‘rpe’fsl’féﬁ‘ﬁén‘b%?c%ﬂ B B PHPOREHSnY B PHE Pgtiap cxicnted
state. f | ange. Figure 98 is a top view of the 20torque

StF%HeQﬁ] thfughr i @Ho® vBribuS BWcd fepp @ 4 thakle hy plaEBKBNoMRWF the torque
Vi ew. Figure 10A is a schematic side view of the

SatonSor que station of Figure 5. after the drivgr socket h
g eontea e %

sﬁt%ﬁfec?d%*"l’ K& svn fFbe"&ﬁ‘H’B Al
with aly ek ofdkeeriortivetations 8 04 F hinderizendl it thigacisditatestiend dtatind 10A in a partially
broke®&f ewed, and the torque station to go into a high

{1 LTPAE M A e pdlﬁohmn@a?%e%@e%gﬁasyssemtlﬁ,sg Siake up
w5 s e I F e e Pyl SRR RS psay

brokep@iipwEr d and retracted to the position shown in Flgure
5 and be ready for the next make up cycle. Figures 11
t hrough 21 show various sequdhtce steps in a break out
process for one of the torque stations.
Figure 11 is a top view showi ng one enbodi nent of the
torque wench systemduring break out with all six of
the torque stations (11 OA-F)in horizontally retracted
states (and station 110A in a partially 30broken out
Vi ew) . Figure 12 is a top view showi ng one
enbodi nent of the torque wench systen1during br eak
out with all six of the torque stations (11 OA-F)in
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Figure 14 is a schematic side view one of the torque
stations noving to a locating position for the drive
the bolt head and show ng how t hepdj(rn'}s‘é@owostz@l
Wég ﬁ% ﬁlas been radi ally extended and al so 40noved
vert| cally down before being | ocated above the head of
t Hégutsaittis § shemetingidnoasy et PPl detiens rpady Br B¢ Resigie of @ make
up or Igeaffeutvéqeeucofs theldgver grkptie catpdetdlontragfed Firgemaly 481 moved to its highest
vertichllpb 4#8dnvaidaRE1 L1BL 2 SbieRe@usly\WMaced in a storage condition for a riser joint along

with begg g.{] ]iﬁtggl?\%gﬁgéngggqgglgtﬁo%gg ﬂba agg 1jt {fﬁebgscg{ckt}éﬁ oﬁ&gi.k ﬁ%ure

reak

SBisp E?f’é{te‘r"c?ﬁthaff’b‘ﬂ‘@ SRt Ffﬁ‘ijﬁ 4 éliﬂefﬂén %“f‘}a
s Gligarredtl is abdhymatia el vitw the ltagavgtsiatien aflfigurtrs whershe figter gypket bas
moved M6ridokly BeAd It @ if euihe fhi ghchiag,ghe diveakckall 2B epving

dowmﬂtrgl raﬁd r’bl'goolut?to @ng§é&%m§ft heGd. Sf'l%il?e éﬁ 1?:\/\{019%&; mhctt&ﬁlg:léﬁtmn of Figure
ur e, wher e driver socket

oA Sh%‘ﬁ'@‘& %ré‘al& H’?ﬁ‘e‘?ﬁ‘g"‘ﬁ& t, and the bolt has shoul der t 0

s Weﬁe}reoFé‘rls & srhemetic sife viTvtoh & gTpes statipm plgaEura h W herh drivar foglst has
engagsdb&edlt 204 begcls apin H@vrbpchoniragh th epier Bakoand in be sps Fgwye 7B
is a tob bi@h of m@mkg.e Gt n SF BildrONA Wiokvh lmrﬂan; BokdAufvigh torque

m%ﬁurevg't/i isa sctﬂfana ic 51\43 vzgf 9{’(?13 torque Stadlé){l gl:;'%\ r%% aﬂce): th@dr:ver socket has
spun dppa ths bply émb‘P? %trw "t"wri‘“E)“r’ed%i?R &%ﬂﬁ

rﬁ]@ﬂn ogt vqew

%eb (s 21 Bapyegn *B? : SRk axd e

head gfulie toh dashaiticallysivepredoin trelstior tdoth¢ drivie goakkfe Figues 8Bripptop view of the

torqudSqRitiBh b FgurASshbasinbaaniyanikes ed vikdbecause the threads
OfFlgtug%Aqu Eché’}'ﬁa%c pl@é ‘Wg\@ Qf tfnmrqh&b{tﬁi@g §f ﬂléhré pﬁteyﬂp @ﬁve%@ket has

soun Ay gpte el et Ol apetetegof TS AR dpaed i oo dovn
the bl thie et Benige hnabortiyadutrdy Maheflpedfgnaep Fighicff ibbicp ViEH@T the
torqudgitiof Figdutd smgshb\he:nlpexhanys:@okbnhait viewS t hreads can engage

t I'i’?gul:ehq)ﬁ ?sdaesghegﬁﬁé éuﬁ I'\}n:Qrfof N8 Erdte R8tionfok BBYE s after the driver socket has

spun Jf)w%li‘hrcq:oilf uxf'ml 's_.houldser to iﬁ}a WFI contar?%etwlecn & Jﬁgér?ﬁ {%Eg*ﬂg bolt head has

station o

occumgjind PEETPHESBBIY 8odie B §ib tE &RF%W&@FQ‘ RS P pag ey coneols
rotatiqpouf thieainvaf Aftbrathaifppied fakamy@rquamrckchibnad hefdrivergodkesridll bapoved
upwatld b PetrdcRl EABE position showd inGFiu 20d b&rc&iy&‘&hﬁﬁmiﬂ fak& itk cle.

re(s.ni t%: %(ht sza%Ez@ts!:qqg‘.\cggte 3 ngaul[rgak %g’t pmgsrs ?ortnhf:%f the torque

] ng as retracte the bolt has been
Staltlol}:’l‘ddl tionally spun up conpared to its position in
FiFépyred 1 159, topaint shewingonelembediment phihatprguaypich gystpadpingpeak out
with P €IS bithaAbrqkeQtatisnR T I D &FAIn hofizohlay 8@ tetl @ates(drgetationd OFA iga patially
bmkegg.utlv§w§:\ schemat ic side view of the torque station of
RS S DB B RGBT B8, AL AR A A Mo
with a gjk pf the torque stafiyng url gA-Fpin; gmamg'ésﬁ-’éﬁﬁﬂlerl grates (pd spiiqm /1 Y ing pstially
broked outgig@).st ati on of Figure 13 where the driver socket is
C Q“ l‘eth @sl a}éclfe%taﬁ@sgeaﬁwtbﬂé & thveQbyh Cstihibaé r@BEfoRME bek@Ringlot Ybreak

out seE.lcncc as %ﬁgnver socE 1es Cgl’%l tgl}( Qetraétghehoggc?ﬁallp En%qykoncWo it§ y;%lllegt vertical

ML A KRR M AN BHEB g o o

insulagiérommioatation fdn reiuppentigef deytionet oi¢t ed position with the
d thg‘df% 13 Q@&Kﬁﬁeniaﬁc $ifveridnOfde BDGE toVRE btht@al mPas tb b GRdgting Pekition for
the dr £ §’0le§ Elcgt hreniean!i Lho&rin@ govtr ﬁlr lﬁrﬂlergoﬁcetr tal ﬁe@i?xta@gllymgéhctel:l 4k also

) que
move‘éiwgwl&n Oafflbrzﬁo 5rae sl b et o s il Bvs b |°|“*r
eXigsredéds p@@mm iyide zigw of e torifer staipn plofigurg &3 %‘P%U%HBWW of
in an extended position. Figure 25 is a rear
perspective view of the torqué-station of Figure 23
now shown in a



10

15

20

25

30

35

40

30hori zontal Iy extended position. Figure 26 is a
si de perspective view of the wench and el evat or

of the torque station of Figure Zsm
w&?é%éga?s set for tightening, and t%e lifting 52?0&}3?28691
shown in an extended position. Figure 27 is a
locating thiedriyesogireest thaholthpad fprifeak e Rothdpv Fpraya eptasipg/epsgyith high torque
strokifXOik kdhexBatofllyshqunr for B&tibgithe sivewbckEtroamietbolR h@P posits the 8ighl @rque
breakg&F{cgure 28 is a top perspective view of the el evator

pg-'tlgtureolg 1ssahsgl\1ln\3ﬁr1na{1c suﬁ vgew o% the?or%lﬁ, statncin of 5?% G{‘3 \%gcrc fic §r1Vﬁr socket is

tion

engagpdiVifl t@qho& 2B R BIBPBEOWAE  SEHe R WG t Fwe&f}ﬂ“&% i drivr
sockersdcke ¢h bbginning the irtajout piocpsy © 18Othe ®raum stetiop Wdlbigednto the high torque
modg%ﬁa@@ﬁvtcig\éﬁ- vi ew of the high torque wench portion.

t h Uﬁ3 %]d ts Ihemglcts ngQl?(;f‘?hQ?oqél.Lgtgtm\ﬁlo?ﬂY%&g 13%h@1(3§l}cid9%r or socket

river
has D Y GO SR SRR THIGH CBLPS T U VB BPUT M PR Rl
becaugeghatheadd of theboligfe htetvecewhemehdsom thEpgpgy aad yer flapgys.

2 R e1i3 2205 iR i USIRO0R/ (4h26&dne station of Figgteri@ wB&e s lifting fork has
engag@cp hgfrge%dspgn‘ﬂﬂg ‘ﬁblﬁﬂd'bl&éuﬂ %ftfn@ttﬂerbglt Echl@at(h‘{ kel 8N PhShRAed
orticd tgnlgD A{w ke he high torque driver of Figure 30.
p f’il I§ F%ato view of the high torque driver of

t Heguver @rrcsolepmaty giFrvswal tRHERYS sPHRY ofiFEren S e fpe giting fork s
tlifted OB c@digh v npe brzagitiedhrpaed forton of tixRippr flengB Bnd the liftingdgrk can later
rBtmyi ew of the high torque driver of the wench of Figure

q-“é%ljreezog%;} SIEEGTEBlI%S :gu% v1ew of tlﬂ t{'; ?‘ﬁa s%gndn%’]f%lgg}fe 18 W%Lr% %%ﬂmg fork has

Qri Ver of .
fe“actel’léﬂd\ﬁ}“‘e‘ﬁ’&‘ﬁaﬁ“‘}:‘i‘dﬁﬁ?@“geﬂﬂﬁéF‘é“l’caffé °p’i‘s§’(°6‘ﬁ°“i‘§ e 04 is now
located v teflitis] vyrtieat pesitide dor prigiveliofhe section riser. Figure 37 is

a FRAFID @GIstnRatit s@Mvidw ofithfotquestiot krtigund i3 Glhere &8 diteer socket has

stopp%qgtlétﬂltgla}{ ILaX béell Qg}ﬁgahﬁ gnste@abu%ethmegj]of]eﬂ&gﬁ ed | ow torque

ripver

d
Fi églrjfeeZ 358%1 ﬁc elnéltl(i: Sédﬁ vvcw R?I h% ftoripﬁ ét%gon %f 9 ure??&'gere [he \élé\?r socket is
complefelyustectgbbotisversictliytapd harigpnsalfy grd el fadeistart b Fﬁ"b‘UFaé ogFyele.
Fngufcezs i mngkrspdctiog Gew mpeqmei stagibnywcopthamandhat $eofiar tightening,
and shbWENS: h@lflzoihﬁﬁy Qirﬂad b BH G ikl ¥:@fe sstRQWthd (Bp Frbs@bbr@alasition, and

also s%ow1%%qge 1%‘31 orktm zblﬁhocperd pos1t10§e3telr Y?C\alli e}NI fOI I t he Sl i di ng

| AeFs is rﬁe%%éﬁ?r%taf ’vpiwg?frtge tprgue station ofFF %‘\?ﬁ’ 23 A% |Sl§°w§ in a
horizdhmlr ongerwpeat, indehalifing fork itdlse skdwindi mgexisoded ipprfion.
td DNishafear @RAFeck® Vib® @k el bigun gataalﬂd)ﬂl‘-'@gmﬁi‘ 2Nfow shown in a
honzoﬁ%ﬁ%%g%ﬂﬁ%%glbﬂ gure 23. Figure 44 is a top perspective
Figure 26 is a side pcr%peectflv%rwe&frl)% thse lwlrgllchnzg\d Igl%ya%rngmon otF heQOrque s?aglon of
Figure 23 where the wrench is set for tightening, and the lifting fork is shown in an extended position.
Figure 27 is a side perspective view of the wrench and elevator portion of Figure 26 but shown
from the opposite side.
Figure 28 is a top perspective view of the elevator portion shown in Figure 26.
Figure 29 is a bottom perspective view of the elevator portion shown in Figure 26 however with
the lifting fork cylinders omitted for clarity.
Figure 30 is an exploded perspective view of the high torque wrench portion.
Figure 31 is a top perspective view of a portion of the high torque driver of the wrench of Figure
30,
Figure 32 is an exploded perspective view of the high torque driver of the wrench of Figure 30.
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20 Figure 45 is a schematic diagram of the hydraulic
circuits controlling the high torque driver, |ow

wB%ﬁH%zﬁjl” ver, vertical lifting and | oweri N 52009,042691
anrsm slldlng housing, and lifting fork ng

make up node. ~ _Figure 46 is a schemati c _
d iFiggreadrivg crldsesd Hepdyiery ilugtraping Ee pftiades gt gt Jrigpeetp ohfhg Rish
torqud divefweFigtie v@r, | ow torque driver, vertical lifting and

l @Vﬁfe' 39% am@vpuﬁmmg%ltérq&erlﬁvé}‘aﬂﬁb REnchd ighie 56 ivi@e hOpikion is
q}g Q 9 out 25mpde. Figure 47 is a scherratl c
macodnplete e ac?: tp?]

1ydraul ic circuits for the h
DT 90 40P view o thephiggh ipraucigvirer e RERSHAAL teRee f B pegion s

in the ofiddlerda sttodp of nmaking up a riser string of |lowering a
S @GRRME iy 18 viSPSitthetighQity & ddiviriof it wich&eT FiR@e BO @RersMbepigton is

m“g&@etefbt gx§etldgdl S8f.section al ong with the rest of the
riser strin

e et s s LR
smtt%@t@tfl@@fh&l*sﬂ“bléé’ﬁh fhe dish ePron lavopewidtivtie first riser
S @futcOR ishewiagoahddotheadfiFiguredf7. ri ser bolts ready to be

tipghitaned auutrttvw%fﬁptod@to@twﬁ ing t he riser string
ura ar
h% rﬁgreﬁ)oé atid Jl arey respectlvgy gbp'fnyg%m vdeWS o? the %ggﬁtt(? gu Jlllvgljlgt)\xn in

Figurs¥henat i cal | y i ndi cating that the plur aI ity of tor gue
Nthuteats isshopwerspevtif v & thkslidimw boveing.erd@d bay @d verkfah iftingpnd

lowerinl edhaMbbd Hidur9d3. ri ser bolts while the riser string is
b%L ng: 4§ lflsoa%%[t(%n? ﬁng}@%rf é glﬁirmg housing, re:E:h&H:ra? agﬁlveh§a1%ftmg

Vi ew sc ylnlcatlngtatthepluralty
and 1°8Fr1‘tgd’?etﬁkfé“sﬁd’tﬁﬁ'lg%’§ “fave” conpl et ed the make up of the
pIFigueel 44 ige toif perspertive Hor efghedaer fotbislifing byueise afFagure 30.
I eiguCib hsﬁ@chEﬂatIchﬁlgtfathtﬁEh){ﬂ&Shd dir@ts controlling the high thiqguri@er, low
torquétgtvéh&%alth@t%g 'QQA’YO\U&QIE mdBhahiGh thpﬁﬁ& NEENdd R ing @&ptﬂdmg Rke up
first riser sections is being 40l owered by the rig
mod eI ifting elevator after the spider has been retracted.
FiFigured® 53 sthgmagicgjgramof @eigrau iy rareyis GpnFaas Apbighypigpe driver, low
torquéddieiveveertictiliging esidmekranaedhprisat, sidirgdpusigcini Bitisg fock duyhg@ break out
mo(1‘,,2009/ 135201PCT/ US2009/ 042691 being lowered by the rig
%gure lseﬂlt s%l%/e?n‘ta?%duggn% %8%1991919[0 Cﬁ%lﬁtbﬁ ﬁl% 5§d? glllp ¥QWCI unit.

con r
s é"t&uredﬁ)w rhertis Hile Vsﬂ& il SRS kg P éf‘t%é‘t‘&%"fr“’wmg a second

riser spitigulprao Hrst risergectipriwhepy thevfinsifriseryection dengtvdth theggspefitheirisey string is

suppottmyrth&@fderst ring by the upper flange of the second

J IFIq gte 4§$0 c'logtntg %QVIL‘P Qﬁ;ﬁ% tﬂe@'e&m&l Hﬁﬁgectfoln ﬂﬁ‘sgﬁeﬂ lﬁacE(htﬁl top of the

first ntseﬁ éecg?nes\]?g{uag y lgrﬁ[sta Ipf 1% l%?tﬁreeagy tg E? t %%cnedo Wl%thJJ iphier suE)portmg the

riser sfring arpa Riralithel t@é@dﬁ@“kt yplocypldp Fhé‘ﬁh%tli‘fc?"ﬁﬁ‘tﬂ ng pl aced

t PR uttFp & a shdeangeaciematidady sicdieg thhiohe Surgppsittorque modules shown in
FlgurJ: 40BN Cx RRicd se ﬁal&xlg% Ghe YRra¥ily@WiRf bolthehiR kiR Vigd: Qflnéqgtbeﬁ‘t@ supported
by thd &) ved fromthe upper flange of the second riser
Y HeS8ET on. ure 57 is a perspective Vi

ofFigard Sisi % sidg Wtﬁﬁe“‘tf'ﬂ’dt{ﬂa indjgating dhat the girgalifog ¢ ﬁqtb%‘é‘“ﬂg'#a have

compBed thapnakeug histhd Gloratiglof s baibded sDE TANLED OESGRRPT T home
posmget al | ed descriptions of one or nore preferred

s ere Srﬁﬂtavs [ govsp 9&{3 u?ﬁgntha%hﬁ: il the lchoﬂdSanﬁ q’irét’ @ser scctions is being

u , rese I nvention may be
lowergd By b rigdfitting e\lfé’t‘i‘tt"(ﬁ}%‘ t?eospﬂﬁrhasrheéﬁéefr?ﬁ‘e specific details
diFéavtedd éxch stz vesivef Hie @onmpdetup jdies thﬁ’F@rﬂgﬁrSetﬂe@j angdfirst riser sections is
limting, but rather as a basis for the clains and as
a 1l5representative basis for-l8eaching one skilled in
the art to enploy the present invention in any
appropriate system structure or manner. Uni t ed
St ates Patent nunbers 7,146, 880; 6,553, 873; and
6, 382,059 are incorporated herein by reference.
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United States patent application serial nunber
09/ 525, 465, filed March 13, 2000 is incorporated
wé&@gylg p, by reference. Plurality of WenChe§CTfUSZ()09/042691
raulic wench apparatus 100 can conpri se
plurality of torque stations each of which can i ncl ude
bﬂngmrednv g @ HBInE B6Y2106 A8 SyiPeTiCifedring &y gtachmentia the yarypflange of
the seddhi @ser 1L0M) afict O spidambasbE@R}irabied. ti ght eni ng (maki ng up)
orplgumana R (ibY 6edki AevaRbtyppatifl HE Alet btingOfy tBObJpsr flange of the

secon%?&agg tlo\é\lﬁagafécat&ighlgup&er]filagé’ n gh% Qédeb }o:l’ Quﬁ%norg' 10D, 110E, and

cons ubstantial |y S|mlg
ma HVE S dYAcFlost Wt et it o %frryupaﬁ%m%%ﬂ%hstfffémc [oRgpilange of the

second] gspe poctinachn bdvimg/placed the upp flpngd oe tie exddebfpr epari- cal  ar r ows
6% iguRcb 663 AddeluhaEw 2R ctdvatéid e pBenfdledifoeh thlypp@diize\Wr @8 ebond

riser S11:ghgn(and drl ver 1000) can be robotically rmved in both

\Nﬁ; 2 és atpars%:étwgygrf 8&3’4 swchr eCto&?lgsgla ?\Flﬁlgoméa gs n\(} setup in the
bfeaktoP‘g‘Fﬂdénl ng or |l oosening activities of bolts | n
different sections 30of a riser 40. Ceneral ly,

DETﬁgglbD\yggﬁﬁhld;iO can |ncI ude a wench 400 which is
n h C
3%%%5@ cpe%éﬁp L(I)g? & o more refleng d e%bo ?nts e %I%Qla?d.v%%r}l tﬂ is to be

vert
underﬁwslrwgwmﬁt ahe PEERERER I ° Ffﬁ‘iﬂdl‘?&t“e’a”%‘f/ Rogpt Jheclety, s
detailadietloB@. hepiichitrioin &k Imjerpreitd o limiink.oustithey 214 isie &m thgelaims and as a
represaflhtis ballft WABHiMoREskORd B thas® My t1Rlpredénhigy daaetsih g apbbriate

Systemﬁ"%ﬁ%?? P&tred horizontally relative to base 300 as

i cat ed 35 61.1n t
HTFER St R RS GRS T E S e QA HGP R i o
refereppst h vertically and horizontal |y adjustabl e when
t ivghéERitRgatodt appliesienscris) nemipebd/S23265, filed March 13,2000 is incorporated
herchJy%t&{e{ch enbodi ment hydraulic wench apparatus 100
“}ncl ude six (6) torque wenches (e.g., 110A,

, 110D, 110E, and 110F) spaced radially
apfteuticrrench popapg ! Weeep FRIPRSATHRILALEY BLIARGUY FA6 B3 gpgh of which can
includg i dugl| léghodnd tiewo tarqus erresbet(p.9n$1044 0 81k, U¢8GriddD.CAApome At &) for
tighteVM) @0RQ/ 139204 RE6E1 WRRBEL-A2MBR ity of bhiguUr es 1 t hrough

4%a&hﬁyc¥n&n§fgew&gl H%Qt ll%E M(ﬁj’]CIGOI}Oan *1@61:‘ NGh 8e constructed in a

['ura torque stations. Fi Vi ew
Substaafla“ef yEnileg f@anrl?faac}s q‘fﬁf‘\f\‘i PHY P fglifflgﬁ"r“’ﬂaégiﬂw“ﬁedabﬁﬂ“’
exits inditetad bytvattieal ereqws 6f and G@andherizoptglaprowy 60 jppkf L 4pchifrensh § Hgand
driverUpgDe Eanfble 20bgcally’ m&fed & H‘othSneftmal@hd’l]Ioné(ﬁLtae&i&@ﬁ(ﬁd allowing the wrenches

to be ‘E’klgyﬁlqndzoult Jurfde %Eéa‘?&&h%ﬁ ﬁ%é&%'a&ﬂﬂies N8 iR fiirt & sections
ofangﬁl?' er 50 show ng the spi dogs in an 5 extended

ures 3 and 4 are top views show
orﬁ?enveﬁbowwﬁrchd% 0 ¢ap nchidy vrenahriEhekiclsiy adivsteply G@“‘f‘ﬁj i a stiding
housidpOl4D z Bhémh kYo duebe apised vandhiie xdatindedlidtgliongng WMoas prhkmeatically
indicattR bPBKes LRl BT ﬁ@&lﬂonal@] Lhd$dg>ﬁo‘§s‘irl%t1|4@&§ bk ddh2Ably bQd:ds on a base

300. S’lljdgighoutsmggio ca r%be aﬂwsﬂed hgn%ci;'l all{I ELLIY%!) Enél ioﬂgses%ﬁleﬁaycaﬁ%Inslgged by

Plura

ow varl
wrrowselgbilee. st FHIpergET Gor s °tﬂ%1r°aﬁ‘éfe%‘=k A4 epyerieely nd
horizogtally sijpstrblk @henltikhigping Bdeaense adiolt 351 X t or que stati ons
( 1@%feﬂeﬁ@ﬁboﬂxﬂ&@ydﬂaﬁ%reﬂ Qﬁvaﬁﬁﬁ 1005 Inclad &ix (6) torque wrenches

(e.g., ﬁHQSItI@QtI h &E I1 yODt 5‘1%5%%9?1 0@%30@9%&1@%}%})% 1ms1|x@ Io‘:l%éefee 119:mrrbént9£1'§und

F esent ative 'torque station 11 scribed in
thebo&é o7 L BRRERFEYO™S t shoul d be under st ood that the

Structagl Ajompgwentsr | pt i on of the one applies equally to all
Si X. Figures 11 and 12 are top views show ng

one enbodi ment of the torque-18 ench system 100 in
horizontally retracted and extended states in a break
out node. Preferably, all six stations (110A, 1108,
15110C, 110D, 110E and 110F) will simultaneously
extend and retract. Fi gures 13 through 22 show
vari ous sequence steps for one of the torque stations
110 during break out. Because all six torque stations
(110A, 1108, 110C, 1100, 110E and 110F) are
substantially the sane and operate simlarly, only one
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Figure 23 is a front perspective view of a torque
station 110 where the wench 400 is set for
[ ng, and shown in a horizontally refyact
wéozgq?b?sglﬁ (direction of arrow 61) with the d£r| vesfzﬁ’“tm‘m91
1010 in the top nost vertical position (schematical I y.
i Aigurre ! dfirpusk 07 %'ﬁ“’ ot PP ERFrE afvrengh i 0dp eine Bt tar e stations.
| iFiguierigs Qb OekofkG(} flovr 28 whth thk ypideg d dgaintae ektqpdsi stakeompy(orting the
riser s]Erhl@ 4@*%&@@1@ LSy @Jng@l?rd?\i\’n@?}omt 46 exposed.FI gur e 2311' S a N
r r an S
Fo%} *hor | ng ec*l eyanef(eceng ‘ag‘go@ﬁﬂ?f‘%%?%d. rmévﬁ 1 Sgwfr Wl
e"te“%flls’é% 60), and the lifting fork 1400 is al so shown in
arFigeses 3ot ang d®i tidngrhqvdig @e teinberinadnt off tho\wrg@@rench system 100 in
horizdntaflfe@acldd ahdex@nid@atatePia b SHAROIpinEe. VErEYalily, all 6k Sibt@ns {1a0A,QMOB,
110C, ]é&) 19, SAGUE) bt BnfIQRdoRANLRl YodibkEnded 30 posiLi on

L r GC%I on

s PrRyEs VBl ot ap e opBier Brot ri ol ffasmre
up. Bagtng_q qll@n; tarq iy stgfiens &1 1hd L8 HEh 1 YH 1 508 ardolil OF)@gre substantially the same
and ofetagHingiRFNGply @Ackctienthtivk tdrqug sthiamk 19 gilidh dastribedinglptail. However,
it shoﬁa(t)@lﬁq@gocniclﬁdt th'e Q&al( @E&@Wm]cé Q\%)one ﬁ)b@d recﬁlal:f-)7 tolafisi@ Si de

p%[)%']%ts Ef an\éel2 are%%p views ahowni._g O%Q eCrn C%%’[e!:ltl 09 ﬁ:e t ql Qilgencésa'gtem 100 in

horizaplafiyfeipeiod s Pitegtd §‘H§%ﬁli‘ bl wUF?fﬁePraﬁeﬁak’}é ra“ b feiogt (104, 1108,
110C\in @O MOHB0 1 1 oill @bulshowly oped atdrvteilcy connected to
drrigeRk lﬂ-QQ)Qgtbyz feaReridf seﬁ@énﬁe slepe @r ohdldratie thridhd sYiSnsli2@ during

break 8@%%59&1%1&0&59&&%11&1 ?ﬂﬁ\ bald 10%e| 1t0D1?1%9 'and: 1 lng)ra?c sgl%ta'n§ally

tom perspective VI ew O]
e 5o P25 SR %&”er?ﬁ’t“d‘i‘mi‘éitﬂ el ESE B atr et g deteit
Howcparindetlé bk yndergtpddybat the dO@! deprriptieprelihelone apphey equally fyoth gk
N Fligu &k IV o0ghel 4 @fe pEBfeativRy dévastlvhrioue ytimipbitess 51 car of i &ty sitions

1190 mmtxptl)@poglﬂgr[smﬂ yc?ﬂo%‘u%ﬂﬂ%ﬁs ﬁgctiogs fork 1400 to EXt end2| t
r ac

1%Bg2tre\,¥i 2%36%2) ﬁ&’sl’fﬁtg’é v ¥v oﬁ 8 lEloscllue s? }f/%élgﬁhera wrench %&]5 is set for
tightenio, arsbic et hopi=anialla et 20l e Adheg g of i 619’8¥hd?6 driver tip 1010
in the ®b imditmertidabpsitiong(sdhd B atghilyomihn dirdadersif srepwl6AB @ndtadso showing the lifting

fork 1Y@ ih b Gk k¥ragtd f36iti 4B BVEreBtbnaNEB31).r el ative to

Sl L }c%ggg%ﬁ%&%édﬁrg 6%?%?3%89&[&%1? Il%%o%?l%j)wnm\?onzontaily extended
posmw stBa PSP EE AT GLF B0 eV b ER P (irection
ofaﬁmﬁﬁue driver 590 of wench 400. Figure 31 is an

aggafhb ad rpepepediv ey oi@dueatais e 0 hbvgihotvd mGeridhiNedxtended
posm(ﬁ)%glrecfdn%lﬂgﬁmﬁgo)I s a per spective expl oded view of the

p ggg égfscl\fgdeggrlégﬁctgfz VY o\t;'%xF wieﬁf)tbpo oglihl? %fg?{que sta?on Ig whtE)re the
wrench rw%r@e%éqr tEhtegng. GpbHf HEns it shoyn iy gp extgged @ﬁl&ona(mw 1402).
Figurd D44 9130 peheicliveafewpd e twraich partich0B0 bitehownHemhbadpadfte Hdd. t

3Zigufe28 H%%ﬁa p3§peam vRY oRhEhikRPREAL I WeduY dRP1 280 6k waeHch BB, and
shown cg:eyvisvecv c'.u:nmecteéj [o dnvic_r 1?1900??7 rﬁeags ((ij begégﬁ ?dlua puiley% ?222 can maintain

Pmpc"éf"é’t"? 61??611&?@0 Fpel@wés WPB“?‘%P%WB‘E‘H%Y‘%%@%W?’\?E ‘W‘@\R}“&F 1200
showing eotathl 2b@etickl 3G pérativeln chmerted th drivgp Hefithreugdibdie 1229, Altbqugh not
showrﬁdﬁ@ﬁ&fhlcjr@hyﬁ'fagh}cf@hﬂﬁrs afd {468 chde oferaivly &ﬁlﬁccﬁ:ﬂ ESPRAUIOME extend

it (arro o F4‘6’2) or rc&r?Sn?J#o? IQ&% h?rldugé 9521694 lﬁ%a d' 19513 (9 ﬁguség%w‘@ngbly

conneo{j?dgtﬂItréckﬂi}),%I P4q 1960;!(115 Pl tbfép 0 nglqg}a ﬁwl?ﬁl‘]ﬁ’gnil%]l %to vertically
slide (Pronyssiom gndi6dDrelatiecte sliding hbmng%@);seqaﬁsﬁrvéﬁtizﬁbal lifting
and | owering mechani sm 1300. Figure 44 is a top
per spective view of base 3002Deor sliding housing 140.
The i ndividual conponents and their operations will be
described in nore detail below Wench 110 can
conprise a body 406 including a cylinder 700 for
hydraulically reciprocating 15 a piston 740 and
pi ston rod 750. Piston 740 bei ng operably connected to
a driver 1000. The connection between the piston 740
and driver 1000 can be a ratcheting nechani sm
conprising a drive gear 600. The high torque
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30Wench 400 can include a reaction bar 500 which
provides a reacting force in opposition to the torque
[ y driver 1000 on bolt 32. Driver
wgpplgdrg‘gg%gpconnect ed to a driver tip or socké?%%g&m%ﬂ
which itself connects to threaded fastener 32. In one
e rfimyer Weran ekifeded perepsctiye view of fRroption gEthe biattompe fraRGEA BT wrench
400. EpekELtis dolapsmbiedietsadrtie: vidw o the Yigh tok@OQivEoio0 ehgyacfi2igy parspective

expmmﬁa,%mfth@htgmoe@gggvg}gﬁ ener 32 which are of d| fferent

|S|a ; %u-e 3|7 l:i)’s aside ?er%)gculgg \He\a{ Q flVCI 900% w?:m!?can?n%lur eat %ﬂ‘t %010 , opening

1020 foh o2y WO F FOREVBTEh P%ﬁﬁée“@@mdﬂ?ﬁ fgtpe beaf Pfdﬂﬁ &> rfd%fg‘?sﬁé and 39
are rcapéaweiampca@mmtuo@euetwspf thd@ivepl®P?.om 144, front 146, and
ingure]%as 2 RirlpddtR g vidR UB viRGcnCR By hﬁ'Ble&Hjlﬁ t(frzip.feﬁtatuaﬂld osegand! is

anothg rpcrspc\/\@xrf ggw;bﬁg'ref%b%db’]m ﬁn boft th%%B%%@ct e ﬁP%atﬁ%\!ﬁQ Bitg@xjc 40.

OfFlgubeO‘P 1%30?1% Eelrwcgwi Blaw oﬁ_iggshdfg %ou sg:ﬁ 34% ge?ctmg ggrﬁbl(g fmd ve¥t1ca1
liftinginil v evzamichroisadd 0% Rigvrtirige e perGeive dicHg! Hoding hegsing 140,
reactidifidr mrhnh RGtidatigritipgead towern ghdechadism s BEK Fighfd @4 whitlpespaihs view

of ba@gg(y\f;{s 5 g and renovabl e brace 160. WO
2 35 /0426 n
8{3[3 ﬂl g ?‘ g%rﬂ%oufi szang%nalr fbeazglmgu\rgll be detscrlbls:f in more de}aﬁ geelgvg it
L PR 1105 arrr 0 b A0bBC i B 1B Wrfer by S gy greisocatos

a pist@I748 hrgl@iswalrdd 758.2PisthaT4@ btinmapksbly 9Phnect@4g a2 &rH€r 106 dhel@nection
bctweglame §1L;tbﬂj?-*§|§%d HARPAVD b %h%@l@ nleGak:8 dorPfista@ P d®fe gear 600.
SN ver C
oIllll hfgg tor,; ue h(ase %a% bf j‘é‘%e"%g g%r ctg 3@%1 mggﬂ%%: %‘])?9&% %d 6%901:211:
cmmeg'leﬁl tsn“ﬁ‘gwlh‘af&&ﬁ%d’y 2y PP Tt ongeh Wi cpungriado Biptprygd tip 760 whic
in turny, dy fespe@ively pivethlipt oveected toShrgand deonnd [deiye matesFHABF kO A pges 850, 852.

First dn0 6RbEINHCONREAT 3B, B Ghrdd0¥ o114 Ohnected to drive Mv1d00MYrol SR §60,870.
Dnve#:ué\gl %C s ?g‘at%giy%ﬁﬁngm:cy to WH&Q‘%O@%' ?lilg@ﬁtg oseglgulstrk!ézg I‘t'élh!l 610 and

I S e e e
1000 gsgpnnpesedetel dairgteett 5ﬁ%§hr°26rﬂ0§F4?9ﬂdFDélYa§P?P\?‘é°H°6mb é?s?eE’Swmagf piston
rod 78Gheeiritaal deyonil tilie@iitee BOORY 0;akidrdWsotBidg dnvd p&AL.90A thgmby engdging

drive Eéﬁggtﬁléln& Exm@&él 4G aH60 BAGh RS @D Sr (o@l@t 119RRMRa1E Bi¥a s bolt 32,
C 1.N usi n
CH‘I H!e Eﬁgngsgbéarln%% &0 algi 8'@9 arF ope t1ve4 ﬁoun %CJ tg erwapih B ﬁ“lro%énﬁyorcs 881

ensi on
and o e DTS AR S B ECEP GF <D O AHOROGY (e e foo. Brive
bushingfentingt B89 ahdi$d2ycdoxet feete endpoisi & baaringpndsce dirmg patatioh pffdgiver 1000
for botigiCRbbd 3hORg WFghbigfasceovenent in the direction of

ar\}p M\éhgg*%]cag r}lqlud g %lr %%ﬁ Qap ﬁ&fw Jﬁ%r&vﬂeé m&[ﬁg IBH:L: knsbfpo sition to the

recti o arrow 6
onan SR TR D KR DU SRBP PP IR 4 ) ASESFR b sook
1010 mhich &yvlfsmoeg s tothraaled fagtener 3% dpope cagpdipent pahet?\ﬁma bgfughpr included
exchahg @bk sopkaali® mdatiOod driErt1 0Gorer capapitgts held ohomhicZde fagtkner 32 which

are of TVEIBM,.s Of sliding assenbly (and driving tip or

)%g e% gg'ug%lgrlﬁéaf;a& ﬁg%%?}%l rﬁg atera(il%rhoerrl]agéon? [1¥ rchthtf o base 300 é16 the
directipanoflsesovet 69y3pel) vibisineensing 1 650aa Aot tIE‘i“Zh‘?"t“émflﬁ‘}’ \%Iftd“ and
rear 1p6.abIRling3Busidgcan helvdsrBodindaebnd fide whlls tl 500 @ 84, ofhich erewarndeted by

hoanﬁ%Y@r%MSG'aﬁh 170 €0RHRE BoinQ s &b bSF1HBNYy B0 & 8holiRors 154, 155, 156, and

|n t he anount of extension of the
157, eﬁ& fw%ch canm(])(udcaalsc*'lu pu%hl ng slidj g{% housi n

vérhtﬂané Byusipg %/‘loi qaeyingHedE teRsient Fengr shft ﬁ‘f%saageg)be“ﬁféﬁ brace 170 and
remoabiapracs@onot or 1310 and screw 1330. 20 Hydraulic

not or 1310 can be operatively connected to screw 1330.

Screw 1330 can be operativel y2leonnected to wench 400

t hrough threaded area 1242 of housing 1230. Rotating

in the direction of arrow 1332 (cl ockwi se) woul d | ower

wrench 400 (in the direction of arrow 63), while

rotating in the opposite direction (i.e., in the

~direction of arrow 1334 or countercl ockwi se) woul d

rai se wench 400 (in the direction of arrow 64).

Al t hough not shown in the drawi ngs, in one enbodi nment

vertical lifting and 25 |owering nmechani sm can

1PCT%U
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5break out torque for breaking out bolts 32. In
one enbodi nent the high and | ow torque portions of
whbasidMLgnch 110 can be switched during a cyg 'ﬁU&f0091042691
tig {enlng or |l oosening a bolt 32. In one e
the switch fromhigh to low or |low to high tor ue
optdegtd 1 Emn Belvdriwels 1 8hand 494 Fubstantially sepog 6H?°ﬁ%a1r?€ apdyjg@4 can

be trabigil gfhind tENodaed predBwab 152 $ategracks hed, of#t 1 S emd 68 c1BE@ablyoonnect
wremﬁlﬁw Rt oli%QQJf misﬁag 1w (vaeﬁl@ﬂ ARéctibidhd RELp SRMAFRYifhI fathdi diracks

1252, ?yﬁg I LZ%E) lagtii 1 58 stm% E(Blrlgg HEE (.’lltrz:m:};1 ?00h& I %E(t) slisd% Q§r9£ail} §e§anve to

tion transd
rcac“i’%baéFfe"h%fhsc%d'?r?l‘ﬁhf°°tpffé“%b§ﬁ 3\%1d | ow t or que por tions of
e ditidingh @sigh 1 4D k6h wadiviiehswiuntst eda rse 398 fyough fvetroppsetors 154, 155
and 18€Qdedindaidatly bRkt RQskafts 15008€ B340 Ghidink) bifsing 240 ddi@e adjusted

horizéH %9 %lzltiggﬁ t31e 3%@9!] cmnla cakﬂ? uﬂﬁ§t@£ B)pﬁ‘gwp %b Oy lEilI R pgipgf hydraulic

h a e
N T R g o
extenyierpifhe evtaferspusies plisinstersipg 40 ip fe dissegon o paaycdarleaptantil the fully
extended QOsiticalkeesredivgr plize BUSE stoff fusthér e veldnyidnhe dipcton ofgoket0) and
retrachohid? te 3MlaB8Lrs ﬁlhl@ Elldm'g}@lm!!sgl\é’ls@ﬁ%/dnbﬁhn S1QEE @1 SRQne embodiment 2

max1rF1§rrg {ollévoarxj(][ rﬁovgmian ac‘lS usg eeélg sﬁg (glegas a srg 80(5&33 cc% b¥ Bl%pld %ds on front glate

ortl enpt
356 tq gnit Qp RS O éﬂf&@%t?l He’oenff(ﬂggf *’b‘h% asvelelyr%dfiawm fippraecket 1010) in
the diregtion lv€4riowgp 0Bor eaam ey Sirwad mbyearsntnythprerdotne f §AGY Escaelpd sjopped
when 8R81's6 @8Mor i 1 I8 rFra&l Slbte B4 e Sﬁmlﬂeﬁah@?ﬁanﬂﬁ\/ﬁforgﬁ'@movement

A aulic
in theadgtg %gphf 551‘39 &%predcroht}[o?le(gﬁ)al&ez %%Q% Eh(?%ﬁrp{g[r?h g% %igeqi%]“lng ﬁqgeglggla li

°Y1mdﬁf§rpf“fh5’ﬁ Sli‘ﬁ wdpe*fs and the hi gh torque 590 takes
oVesrticflalifiveg amddpweing [mplepise JEBR Pasnuimpdseretyr. 131 apchiczew 1330,
Hydrdi1Aeior EA0 RaneeipeiatikhOcobtted foadasivt 1300 fedw\Esn ch ighopamiihely

conueclgmotwqgngﬂ'lﬁﬁ)ﬂ @Q&§ th?e%dcfd Lid Uﬁﬂu bbu Zﬂﬁ ROBMY it BB e of arrow
1332 {1 Foakwnsel) \qulgll E?vére \krtencﬁ 40(} njgllg S%ct?o% a—mw 6@9 wlﬂ 08151[1'%11 the opposite

directigp difotin 1hfoiﬂecaﬁn esﬁm 534 &7 P EIOINDED WP ‘rsfﬂ?ﬁh 400 (i the
direct®0 Ok atowl & L0 AUlovEh gatskeckntio the dgaviyes.an tieregddéd e gertient tifhing and

loweripg nﬁéb@ﬁ]srﬂ@anﬂ:oﬁ@&st: a Qj?lm@éitand ﬁﬁ@d(&hné}@@&i 0B e@kSMccted to wrench
400 w%era xtn% ?xgéofi?hegkﬁhdgjr%\se)! ﬁgﬁ% ﬁ:§‘ thQElrecgtﬁ. o?%&%& atng ?e'irgctmn of the

| ¢ wrench asse
cylchulfaméwree%ﬁ? (i the dirpeyign pf %ftﬂ“’ )- BAYRE Y B Sm%@/féﬁﬂ%%&‘i"* bgtween
wrenchyiPq snd épse 300whes Vool #Qfus mdts Loy cehppdiing adtietcqping eregeraent may be
required IR p@oM coHAQionBtifhmide apBSictr od WelcH wdemgage rat chet

t egld eﬁﬂr&lﬁéﬁ‘é’{boﬁﬂtﬁg%&@m% 14?)@‘@ o iidd. B\éﬂ%ﬁmg NhnaR001400 can

e te
s SEARHE b 15k B s 5 DL s o
via hoygem| 26 Ut itelr 1420 sléskngi imbetisten raakk 1900 MR- chpai of hydgpufipgyinders
and pibto@pTh@ Fho@h) dad BS@Anckfad B athed 420m0 eatsion 32hdepelnd ipmdeUfpdi4l0
in the U&ti6H JFSCdw %2 @t 1508t th@ﬁll?éxten@&l pqglﬁdﬁWheﬁla@&Q 14108WiocBQAGrom

further mgvement iné%é%recgpn 8“‘:%\% br%'réfﬁgctlg 4 RG Q)ﬁnélre%%,ﬁfé)n of %te %;linﬁ]egs pulls fork

1410 i CEMTRCYS? oo ﬁfﬂF‘l’d“P‘H‘éa AR E R gEeTegt adjusment
mechgn@aoetl 207 setisstaw) caniregadedd trdimretbt anoudtofihgrizteiourenng of fork
1416 knotﬁéE' @ifREbn of arrow 146N OH@ndVEREWAMM cdilfe HiadchRF f@IP koS Ein the

| .
dlrectﬁm g? <Fr? ?&UZ cQMVPE ?gﬂ%ﬁﬂ%%&igur&%e s hégﬁr}:ugtgof %@t‘g%sgo'&;df gﬁehy@rauhc
Whmﬁ?ﬁ%%ngﬁbé ®such as through a belt, toothed belt, 35
High and bdwnTeranePurtiensi on) so t hat operation of high speed
driver 1200 will result in driver 1000 along with
driver tip or socket 1010, a#id-threaded connector 32
being rotated at a relatively high rotational speed.
Typi cally, high speed/low torque driver 1200 wil|
rotate at about 100 rpmand will be configured to
provi de about 500 ft Ibs of torque to threaded
connector 32. Driver 1200 can be used until threaded
connector is snug, a condition that will be apparent
when notor 1210 stalls, and driver 1000 stops turning.
401 n one enbodi nent hi gh Speed/ | ow torque driver 1200
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bar 500 transmt such torque to the structure of the
rig 20 and/or riser 40. I n one enbodi nent the
' torque frombolt 32 is transferre '
Wﬁ(g@g&gﬁ@ wr ench body 406 to reaction bar 5%5&%&2@%‘%%
reaction bar 500 to braces 160 and 170, to feet 155
ankpel Bipnchilh0 R e ot bigh iopye A dow e ¢riying gsehanigins: Bpgh wreach
110 cad heveeizd dpcad oty thase o800 1208 foermées wdhd ighsphgeriods@ring process
until a‘MEh@xhorhﬁeS?ﬂe&uiﬁ@’ﬂesj@&b &VHeR B BREdr @flqle & cfc:hﬁd tdep @fenf 110 b4y iddude
tow G2t Do 53 LY R D S ok O A or i
break it #sHHe S ATee 2R PABOA- F are i nterconnected (but
s it dnf prgbodimenttles Highaod low forquic gortionswf datforrench él Grgn brovitghgd during
a cycld@MMRhteni@ e 1d0BRidz Q6K BD M $RfHUAih &t tak bwiftR thehigh to low or low to
i il f 10 i t t?h 'ﬁéi tefh RNeaQifed using a
blg_b téﬁﬁ)'?eg@ %?ftc%gb:ol{a%g}zﬁﬁg ok EEES%BE?EDQQ%% o g t %Je Lé@ger 1ahd/ ol roglle
height gy PP Sy yaies [ BRS"AD NRY Bt R JGRTPRE S0FI"ARGes
embodimBeng the hejght seges i 39| car it atligear variable detpofioipasi¥pisodi nent a
S [in@le @m&@¥rh ¢nd the Bigh indBIOWw itequegedioh:orf etcbrvgereh iriftgh ésswitched as
many kA FeedddWned hEHRP S 18R Mingd: HoRBE. Bk opbititibnsi 0B cddB Rl e @escribed
control multiple wenches (e.g., 2, 3, 4, 5 and/or 6).
1n one enbodi nent each wench (e.g., 110A-F) has its
oVirPRE EFpodiEenifh high aod i iorpun Poriaps RS ok wispebdd O Cqeiby pipuiianspusly
cnergitddr Dugie rddirghaw of Britoas:, the figk rroed rtepd2G0rakas ergkdecaypr it spins
driver Bp 0€L8&: fo0s faQElthﬂfthe_tlmsﬂe&f/ﬂgtﬁtoﬁlﬁﬁmﬂ @6iGion. Fh gy @& dlide gear 600
mc:rel)I JIB[HQ ngtlgr t%% losys%\é\éd%?é’hltcﬁ% 5§@M%ﬁenﬂ}tsqp fird d}lv%géaf &)@lfbycb%l 900
pro 0 t ach (o]¢}

oo R PHEAPBEL S RER 1B BHEBREHEAL S s B
740 and @9Y/29 BB ORPOTHESLTOOHG4D6 DaringapquirgyenSEE higtNegue. the motor 1210
from tie WAl RS Borfidar orightailsd a iRt ghasri G0 Bleq enGibeisite piswérmotaional

sp eed) TBKRis {f‘m%n%r QGESnch 210 N0 Qfiod REv b iFURA Bl Al iR A des@Mrdquently
0 e
3

R Y R
edemuestrateh dH0 E1 gompal atttves NALEEhtRTIFISeidP! oEARIE g eneage »
threadst @hhcons 3X @ch shebotiesmuti Bedetdieapd) 1 QpbewmnpEsp e plufalitychf faces or
socket%ehﬁﬁdﬁl@ Besitioned. Hydrkulig WeechasietbB 11 @R rtNdr %pﬁi_a@\éﬁhﬁgalﬂﬁﬁ €ylinder
700. }%@ﬁglcpﬁﬁgn 798 1s]t¢cbn%ﬁ{1r9£ &l%%eé{éf a%ﬁl ‘r‘J&ﬁXﬁ&%%LQWob Qrgicﬁrﬁlﬁgsit%ed to
th a six of the torque stations é 10A—F% LN 610, dri
engeeygichss AP 419 Ypor erisier e St Rp e¥hrany 0Y BEr R IRHA P & drver
1000, frivet tipat dogkebi0dk enrl thragtded joppgptor 32 are rotated upmy fihes exgenpign of ppvg 300,
which Wil VithS btch Gr R6Rn RdaadicomiBto2 deft@dih® tith Ehe\iredtioh of rotation of
driver%y(ﬁ)t ?le %’d ﬁli}getmgaﬂgxteﬂt@d X\ﬁaﬁnb fu@thér rél{t?ﬁg @five‘i‘ Ii]ﬁ)()taQJ §¥Lr tip or
e A o e
is adeqopiglyeos®d-i s a schenatic side view one of the torque
stradgiiconsnck 100 fuete yonfpaikes b high iegd/witaguedfiva 12fkeehich pargnelude a
hydradhe §3tor DU whERH RidGEniadty EdUG1ca [0l d¥iBdr | FOCHEH askiSougP ARIIEL&hed beit,
or cha}rﬁliec:taangecgt%o%sseo??a{t Igéﬁ?art]itog l)i% }k{%h(osﬁgerg%%vvg\}v}oéﬂ{/]q \}—\%Iplgﬁ%\ll‘\illg%llbé:(faéonﬁ with

below

0S arro

driver §p Blbqo?keglflﬁb,agq,ﬁhﬁagﬂ ﬁonﬁf%ﬂ{é b?uﬁg rata@@ 6%35{51@1"311 élg& 6%;8}0{;33 &Hzcd.

Typicdllpy high spesidow toaquetdrid? 12000mig rovit ht dbeit g0 tnal o withge Papfiestd to

providB @bdut 500fft IhA16r thidd ko AlréAby @indcloddd. abriven 1208 ehtEreisédCEntil Yircaded

(:onneclztg}%I sg&t, aec% (géfon@ﬁ%ﬁl%le % a“‘?@t w]ingar mJui}ff_z 1ORBEL addlaifeh 1608 &Bﬂvs%iﬂg.
orné{nomt ﬁ -1 qur §|s§\_to Vi 8w O t.hetorhque. "
S 4P tRPoder B AT YA e R pfgeton ore

or torqyé ey tightened bolt B usletheprapsrlzredisiisivert P E0 (& g-grasten 74 (y pigton rod 750,
torque station 110 where drive socket 1010 has noved

hori zontally (arrow 60) over-2& bolt 32 and is rotating
for tightening (arrow 66), the drive socket or tip
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20 1010 is al so noving downwardly (arrow 63), and is
about to engage the head of bolt 32. Figure 68 is a
%9 /\ﬁs@l‘ﬂ of the torque station 110 shown i pi@fshbedlodrter
en out vi ew. Figure 7A is a schematic side
view of torque station 110 where drive socket or tip
drive nigrs8N 40, sadyrye 40¢ predriye tar 880) aAbis Halg Gt tesalei ﬁﬂ%m being
torqueld et " BigHitaul32n ot t DG glalls dnernd pyees bibdkagegethd by deamtic ling feodipgdie As the
prcssug‘:aﬂliésg.l-p tfrd ﬁ&%ﬁlﬁlzaﬁ‘ldlcﬁca@se; 1BRraMi EM6t&H1 2 1oNE rotadS WHidh 286w theid to

pass andl preve;&s N Pressur@ g‘ 1% lbl.%ldm)é ? E‘u?\‘ﬁgr cg\wbrer, d‘ r%ﬂtauggilr:dngéﬂ{cgdegpbnhétor

que statiron 110 5
32 preafnfsaoferﬁélOoffqnvetag%w&fre%fi @fﬂh%?gmglﬁ E?rf“"d‘“é\?ﬁ?"f’heé‘%%tla{ obgigele is
overcamechnd metohiGl § ro@ s plpwirgworad ¢fdwedldiddo pasems uftd paliefiqgbiningh clpaydere
(such @3 thetigeeiud fvexichlsang@risg dadrandvodk B2 gam dgtitdieit wplgtbvafe ntoleand
more s%tgncuslg §n Xf%:[o‘olr ?ﬁ'o' Xs tglre&lgF &gnéc{br gﬁécéhélﬁ& aﬁdoa:f%tlgle the pressure

occurs and dro PS
i e Ry Bircnl B BERE TR but 1 (o head T omm ne in !
s fredne emi@ipreenpoth thphighosperdfie Rimse 1190 suddes sreedbiphyierapg driver 590
portiofikaptchnthOaBly hﬁir:glllitzely &Brgized. Dutiop lww e dhhdstsef tuing tielt 32 the high
speed §be’31: iﬁﬁ‘w&ﬂﬁ@taﬁ"ﬂQMe thh tﬂﬁﬁé drﬁk;l %0 HHURUEBE o QI b3 Wiher until bolt

t e
32is mzidgflp 10 an j.bi%?%b%ft%r%ue o?ﬁ UF ?/He oét\oé% EroFs afg)%&glﬁa%e%fiﬁoﬁor %lvenwzll
wgain (i OB 1 1395 PGRET N IS SIIFEt PRSI 171 3 ipaches 3 siltd
conditidn pougien isheitgaptodOv fretdfegromhevkhdidtdes 43 and 47, and
ReactiodMoh@le spun down the bolt 32 to the |ower flange 47
) L t i o
: g)ui;}tp%:lnl‘&h hl%ﬂpfteggtﬁq}]& térﬁue Jﬂ%ei rQXL‘ﬁEn gal‘ %g'ﬁll ﬁer dé: t'hgféﬁc% Qﬁrce

to coubt(c_irraft t]%ﬂ rF"ﬁ“%‘rt%‘&‘éenge'Eﬁﬁte Iy é cr té, at@lléo nloa_sﬁ%\n% léo?t\gn 58 F]rmﬁa Peratlon
a reackisin g aupi(@ ipres) cquvelontdy thp ferans aaiplicd hy e wirehrl 1¢ il bejgepgratod when
removi@GKigihtedd €113 SThE Peatkiod @Muc i@ bb@Indpe:3Aed i, such Sl by vihg reaction

bar 50? ‘Praéﬁj‘i}%éﬂ%rqd%%!h@%chﬁto\fvﬁl@ Rgbf Qnd%? Rf4d.1 ange 43 and
g gn one enlgﬁoglm emghe r?]acttlon(t:or%ue fromaol?’ﬁ is traus.?%nﬁag [o%rnver?éO%%Wen]cg'Qody

406 tocgﬂcvméfr 509.5gd Pfefﬁf%wn PEESR osrreer of #d Lt F‘\/fé?t 13099 157, 0 Shates
352 andif35@rand hdade§d.rigdnnmibedimpntbare §Okis cgnmentdditespeddr §dnghich itself can
be cordEdei8Y thd Aiddr AEQ%QO Wvtd it ariamYRdd HNREBoRddud ©trimeirado the floor
rrows 64 and 61) to the position shown in Fi gure
and be ready for the 40next nake
S SRR PO ere DRI PP Y B b g witou
being bcdted dchven). recktbe nagstionpiciue is WimRE)) O BE X IPCT IS £009ra2 699 0ne
or motelbf tH3@HRERHI B2 g, aall ko 184 YopenalibeBw {rkikerGAutibysatanid A6 thn@i gh the
ﬂangegk‘ﬂu)é:;"ref racted position (which can be called the hone
sition). Previous to nodule 110 extension, there can
its
Ssafety check to make sure that all six nmodul es
( 171 0% Eybogdiment] nysindie ceraplety o) i¢ ivend Pefrve medvexb0Gy: In one
embodi@ttit iaentBRNnibB usddaw teexdro! haplaovrencliege.t.i DI, dah abigor 50t In one
embodim ¥R Edch @?éncrhﬁgmmsmthhsqa obvalbd® fidk. - - which can be
checked by the vertical height 5 sensor 1350) al ong
with a horizontal radially refracted hone position
General¥oapencgftens . \whji ch can be checked by a tining
séguent drangh hyshbwealiwe yeqsincdders yd 4 mde s PRERs fnene36 e torque
Statms,uch as retraction hydraulic pressure for a set period
1lr.u'es ou?ntbzgm \Q:?loﬂ]s%eq%encg’ stepsin asbreaﬁ out proc§s>s fog oncatﬁ* @he Jogque
sec? fds of traction pressure l'y retracted
station§nsi tj ons can be control | ed by fuI I y retracted body
s Encheprapyds milbiesrdssc8 B2 balae f8@ns erghodigyata ret racti on cat ch
(e.g., rear plate 358), or a conbination of the two.
In one enbodi ment there can {24- an adj ustabl e 10body
retraction stop (e.g., rear plate 358) for each body
nodule (1 10A-F) in the retraction step.
Pressing the start button (e.g., located on control
panel 80) for make up causes all six nodules (11
QA-F)to be radially extended in the directions of
arrow 61 (by the body slide cylinders 362 and 364
extendi ng) and causing the nodules (11 OCA-F)to
radially extend (arrows 61A-F) such that the

of rig
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35 direction of arrow 63) corresponds wth the bolt 32
dr oppi ng between the threaded sections of the two
i nges (gap 49) and entering the thrgaded
W@éc({%f%;r%blgf the I ower riser flange 47. In one 009/042651
enbodi nent this set height of the drive socket 1010 is
MAKE-GRHEQUHENGE rjser bolt 32 being threadably engaged
W Hidurds B @éhrbiizh @ e el wokridula @cqhﬁmet‘tepls irsemakk g pgers§ for ote of the torque

statiofs) Ogﬂgnm%rﬁﬂ:‘e @J&tﬂn@ k 13) :J‘k%bxgms all Six m&ﬁ hib&Ehn tAlly the same process -
althoué[l]%ﬁcg EF 11% can act m u;fvsnde tiyl tﬁe ot%er s 1011%38% {P&%b”@ﬁéps unless

are 1 ndivi
SPCC‘%ﬁthIB’IlsFed based on 40the height H of the |nd| vi dual
driigre: ko e logtviswk0dkOng don cobrdinembddicrrerate Wibnsh gt dyfing make up
with aVl@ﬁ;Bf‘ tﬁﬁbrqﬁ&%ﬁmmilOAiFm ik 8zddial £@irdcen stxts (AldlsQMenG3) A @t partially
bmkﬂea]zt.;w % | ve WO 2009/ 135201PCT/ US2009/ 042691 socket
1016 ‘F) has a_first vertical s dn "
e en s aree Se e RS R Ry e
with afffix afthesova @3 Yations (d841Y) drhpyrengbrkisnded y@rsgadmiption 1404 ita Partlally
broke@BiRGEWENt the first vertical speed can be |ower than

a ﬁﬁlge%dls ¥ @Jht:ﬂlﬁﬁlmdl? Pew Ghe of lt]ﬂ: tM’@lfe' sQHShs & NPREHy TR ek iBfing of 2

make ggore}) ¥g%\éeeqﬁ;tg|6g aasége n%fe)r Sgt‘éﬂgt 18 &ple;%y reté%‘tea' g%nzo%ﬂly%%gow%q) and
movejdks highystyertiedd pesition (araw A)third il qlger /203 g rgviousty placed in a storage
condiisibfoda fieniomt thelorgelidt hoirg bewt thebives paetdd theamuliongrtfleptption
(schelﬂatfcﬁﬂfgﬁiléafed pﬁﬁdﬁﬁ?&ﬁb 43 Yr ttlé/\ﬂbp@frlsgrrﬁ&:ti&b&\ﬁﬁntap eiGidrd s a top view

oftthorcr;ueeng?ng({%%éga{e%A E](%Jd: E‘Eg‘g%’]lg%[%tkm} cnl@v §'\W tch fromthe

second verti cal 3? Sfjoh g

b A § ASBOBSEVICE HIoK HECEWE Fieoary DR THETF as move
horizqupfla{aronH0) ©peehitt3d apdhie rodatin g Frg tighddnine (193] 663 [ﬁ@@@‘?’e socket or tip
1010 Js R1sOREViQTHRGEITER (arRAG), 0d id dbSuids dngsye 8B CKALSb(BOLBignEB is 2

top viél §f tﬁi‘t@ﬁlﬁﬁgatﬂaﬁ | Qﬁ%%m Bgruﬁll}%"rok@n &9\&\@% S IOeCI fied

;%Fﬁulécs gxdm & é;f%fném s};% v(ﬁ)iv t\flm?raue sta 1% u]r'hcrc) 1ve socpe% or t1p 101P1has
engagedib b a3 2 prrebegimity inslo¥ R g golf 12 ttmgél t‘F)".pqu Haftgﬁé’-’ s o e 4 49
Figur€Tihnp ditdpeitty « e edrqperii@d 10 thoi lirepartgliyaiokeedutfviesm t he

| @%éureq{ﬁi N& s&%h@%d@ i Qt m'toircfus st2RRAN1 S b efkr @R dtiNGocket 1010 has

spun tyomn tﬂe%%] {' dqpe bo{t %% ow g“l owlt‘ﬂ? zh;l]équl tLrglggiEﬁthggg%nbe%n the ﬂanges 43

and 4Eénd]_t’102:ead3qf Ahe bg_lt 321haiyeglca1@z dre\)_;)ped41n reéaﬁlan tg t éif:lzﬁ’fsagket 1| 0. %rec fall
occuryad boU dewboditmendush 4 hack it itpheed reraigsfin tockep! 2 A pf tiyd 010 because

of exdbbst Jﬁbdﬂltﬁdd&)ﬂﬂ@@(} ofighhe b BvaeNto@Ryw e @rqic RRLADOYRhEGiLin partially
brokegggtvggjs of tine. 151 n one enbodi nent each of the drive

ckets (1010A-F) respective ts
bTaired e e V‘é""%‘ﬂ@‘“@&?%ﬁ“f"? s F6 etk Tomes pun
down|febolcEneliofred # fras &l ofbE boltdA thraugk thp aipf biswecs the Mangss 4tynd 47,and
furthel Juf] UQviBEID1 33 tShédlvbranesus by agnt @b edeads inlheoevod fiofge the

Flgur%ﬂ X¢ to%qm%e(t(;rgil:q{%ﬁfn)llo Ll{&wq AP o Bt \Eews NUT

nnection hetwe e .ol n
A ot e oLBOb s ity DI yf Bt g
downalwdm@ 3% wrsil shoderdashigRlder GprisEbabReeies HrRepBangs Siednd fig bplt heg bas
occurtell@nd B¢ tatqueoaniae Cli0igoss intd phigtatpiqousede Mbed ithvpistes 7daghcydifider 700
contrd Qtatuh@ofrtﬂwscﬁ%rb@dot A ftbrShoMediRl Rt tSQRD £BHQEthO ErivRElpeNwill

be mov%uggar% a nr%rgt%teg {arrgwseﬂaa‘,gooé/l?to%l& él&dﬂ%govInQL[ ﬂhjl?ec@ anldgﬁlgﬂﬁ for the

a set perio 'S wal t rom-t
next pake P §¥6k°t r eaching its snuggi ng torque before high

t Ouehagsdealinsthe foe precmbpdiment evilblreisiostiibad fier thermwakg piy mode.
period of tinme can be 1/2, 3/4, 1, 1 1/2, 2, 3, 4, and
5 seconds. In various enbodi ##nts the set period of
time can be within a range of between any two of the
above set periods of tine. 25In one enbodi nent each of
the drive sockets (1010A-F) are started in the high
torque node simul-taneously. In one enbodi nent each of
the drive sockets (101 OA-F)are continued in the high
torque node until a pre-set back pressure is achieved
(and the high torque node hydraulically stalls). In
one enbodi nent the set period of linme can be 1, 2, 3,
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5 such as refraction hydraulic pressure for a set
period of tinme which can be 1, 2, 3, 4, 5 6, 7, 8, 9,

econds of retraction pressure. In vgki
wgggagé%@nts the set period of tinme can be Wﬂ{#ﬁfé&ﬁogm‘u@l
range of between any two of the above set periods of
t ilmibe baginhing alf it megwiead 1 Yokl 9 iphs Mlln pirprsedppTiE oY highpapip called
the hdiddlpbgitiont Piatitedo hatlye 150 éxthasiey therrdarts a 36Ry chack t3Hdke soF that all
six mpc}ﬁlf:@_( 118h 3Gl i the GEHE Bos(tiroﬁ @Efor@laaﬁaﬁe-{i)’@&)wiu&:ﬁn Be started. The home

SRR 2 b8, o5 A0S S LI B
sensof 3§ Q)elomg with %ozﬁm&@ﬁadiﬁlyatt@%@)mmﬁoe SR BBy BB atn b Shegked
by a tibOwe #Quenas usilgethe bidy aldteicpimders 843.and 364, such dspctyyptéon hydraulic pressure
for 2 RHRASH oTBAL whibEcaHBIE 2 P4, 5] & @138, §, LR NYBecodd3 opudtlacAdn)préssure). Fully

rctraclcﬁé\c%{tiggs’cal?ijonﬁo ge%vl% ?ﬁg l:e'tr%’l]ed%r)dyr 8 li&%;linﬂl grs 3 dZ%ncpj 63,%?@ a@8raction

I'ser (on I ser section 42). for. make-up. ..l

cateh {§f, ESHHIBI0 HarTE * PTRPRIIERAL 05 5B 7 P%eaﬂm&?%pg??ahffé Corsahpdinpievte

body fetypction gterchnigattpse Jfdiosaaet hogn medule (L 5iy-F)(ig the roagiqgy step-
atrkaahede 0t whddn (c.g., located on conttoNpaElS0 eirbi0gke MR Prtusds AR six modules

a108PAY 6 Ii(ﬂaﬁﬁrieﬁde&@d SRS @hi: Jr SRRAE I8y MObddy side@yiln80gida e 364
S

lser ans .fro th ea fl oor [
cxten«%il%\%lddzﬁl{smﬁ E‘Jg \7.1eoﬂlflees r(;? 0{\6 tt%%‘ﬁ?lﬁ? éganrd (arfoav‘%:s%ié@H su%ﬁ%ﬂ&? d ‘1dual
drive SEEMENEEIA-F) will be pygtigarg evst fhér"eﬂméd%gkﬂh'? &2 {Ridiphfgtonsion of
modulzs gaboE} ocmelen bath etiping oodtobeery Wib|atrad3 pxteroivp aloe (&, Gxtension
adjus!!élla 85 TR KBn iRt FBEIE In HE S{Héﬁ'mﬁ:g%ew chil beRa¥@Busta6le B&iyfektiarp@ﬁ gtop 357
for eaohvbeord Sgdutlchlql'i) i bt% %]x?err},igrlg Qe | §n ﬂ@‘é’mé‘&%}( tlta iR cﬂt%gsion-ri the §iftbtion
be "8 acconﬁ1|s_ea réigtlve y, easily re?n a :85 )

of sy bEEGeckHicY & FPHEAGUEISRIE herro PSP I g S o0 such s
extengigwhyWwa@it pyasredr 2400 cridBef tme WECh 47 W3} 4.4] 6 v verhi@geconds
of extéRQubRssilei de over driver shaft of driver 1000. Bore

4 §oﬁ/¥!c{n}ao %n?,\ﬂfté%. ?&S@ioé QfQiﬁlfélﬁi»@.iu Vi kel aGd F Mdlﬁﬁ@pres@iﬁE 8 each

orucliylie GiBloy g DD 100 apl RS VL LGAEh T S0l beor
arrowPa). nip@pheritiodimseidhe seigariodf e £40i b8 e df4dv b1t 1id: b 20d 1§t In
variowh 20b&iRhdag tieeneritdogd tithd Gy bevwithivctraub@ Of ‘mareemgmitmo pfahe above set
perio£|o§ﬁ:§é?| on hi gh speed/|low torque driver 1200 with 25

bares 460.47 ain.goin [ . [ ;

oap 5200500 LAFLGh A8 RAnONRLARI I By B b 1010
can b Fpified (y thp dFectipioof 2BPYU SR WHE HestEesl/Ipy Avay EyEy!200 of a frst
rotatignglbapted gmhiliais logrer himed tecdh@ @otational spccd)Fi[rg\(}ri@Lg eg[ljgoqth?n@dbqrfelative
rotatichal spEAYEM BE 5,QUSI SSRGS BE 85,30 8P$50, 55, 80, 185,68)K75080, 8 PDOLSBA 100
percegt%q' eagp gthzg'f Ir¥ &%ﬂﬁs%ﬁngycﬁmélttsathé Qﬁ§ve]rgrlgﬁong_kk)ééd9&§ b@fvitﬂiﬁ‘@ range of

torque stations 110 1s shown as all six follow
betwegh B e A PV eSS E AR BPEEess - - although each

stlmpiepmbadient shy fas rotdtinee prept €n theylirestion pferrgy §@)of cach individual
drive SdcRdt (100EA -F Ok cdnifued @& b kdd eegls (IEPSo unind'gwre303 ptbé fdieidual drive
sockcPhd1§ [Mefed. In one embdddibh€ihd dwik fRnd Bt th@:%c_Smt‘Maf@c&B €n the
s GO g S U SO ST R o
riser fifggds feop #RIapd enfesipg the thesaded pestitnof tharRves tisst fiagpe W1BAY Figdiment
this s@ acigtital thy ddve eboer 10Ut is viselwngiovskriglty 2 bdimaibreidably vigdegrdwith the
threa&QﬁEQB@Qltrﬁ}p ﬂaEé.egMﬁtei’lll?n dnS er@ibddRindthie Weigh QWE&_T&@ o0dh&:ngagement of
at leaS Eﬂt:]:n?glld m‘:I‘L!;] 2[) eoefnbgé?tgen% Qarclﬂéiﬁhe\l\s”;xelﬂocdnlé yl%ta%%ﬂ?“aﬁ])gcogﬁ'cﬁégbascd on

out vvlsth, a']! six of the torque stations (1 10A-F) 35in
the height H ohthe wpividud Sieesaeg= 488t es (and station 110A in a

pan bregmbyditperd ke mate of vexticdw)ovement (in the Ftirgtqueof 180y §3)»f each drive

schematic side view one of the torque stations 110

ready for the beginning of a-A6reak out sequence as the

driver socket 110 is conpletely retracted horizontally

and noved to its highest vertical position (arrow 64)

which will clear the particular bolt 32 being broken

out along with being bel ow the | owest point of the

insulation or floatation for the upper riser section

or joint (schematically 40shown by lines 44). This

position can be called the home position. Figure 14 is

a schematic side view one of the torque stations 110
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partially broken out the bolt 32, spun out the bolt
(arrow 68) to where a free spinning node has been
ecause the threads of the bolt 32
wﬁghﬁhsﬂ Qtween the threads in the upper 43 12::1'12@25‘093%91

47 flanges. In this figure arrow 68 schematlcall}/ _
socket (10} (da)des £ st Epstigthinsg’ Bdte sefond perticalspeedjugipg pertjogl drap gn the
dircctipg h&mmivi 60) Ficekd duivenckof (1¢ 10A)L Iiséng einbnlindchOthpvber vertical speed can
be lovek fabil NGcoh @V dftichADQ a1 ASv BRGAABSIhAE thedflathvE PRI HRIUNAL BES, 10,

15 2ob9% 8o, g% 4b,35 s ﬁ"gs%ot%) yﬁ‘z‘? s0894H 9's'a‘;§ id&ge&%{ 51‘2%%% Wnous

réads ’can
"'m""ﬂ)‘B‘F‘i‘? tB‘ff“&'P"ed Bifjeat speqda Fgde Wishin § gnge ﬁf@‘“feF'bad‘P’ BYof pgahopgspociiicd
percestedee rmetecabddiminnidie dtck o He fifst weticglgpaghiofly sesondsitical3geed can
be sinfoltgiet® wi@ theSwachSERLHEBHikGoBlidel syde@W B sefod Ept@iosit gpeédon

1:!E oMﬁ%@dulnénft écﬁ]gftgeo{frhe QU%QQS (h@I%Al li)faltc%f?ecf(@rtg @é%nﬁ%)a thtathaq°wer

secf éf"“ﬂ ﬂéa?é‘? a3 R AEd1 et Pl oP e Caheb o gpde i

entered ith epck of therfripdogkersi( A Fa it @We'BB“dméarf&*tPF%"SI"lf fjme is waited from
the lasdt ixglic €@k @ Seathine itS Fpeﬂfiﬁmgdlmﬂertmﬁl hisiglt {23 Defore high toqhd ropde & e@6red.

In ond SmiRdBEHAIBL: ger§a dfsmm @)A/ sy, t3ﬂf Quey;s1,at i,oRd 3LodRetSvarious
embo%mﬂts tggscL%{ano {:)Iquzmc c wx 1£ all%!:l eS of ge%vee a y]1494) th%%gve slgppermds

een additrona un up
oftimgonpared to its p03|t| on in Figure 19, and i S now
| dre arteceahbpdimert e2ch of the drivesptkics §101oE) tesrortivEpIspin @i Ewvriakr bolt
(32A- Qf untlhﬁn@%ﬁ&ltﬂiﬂ id deBSed Petw delithe Oiker {208 AgR)nt bdfdte 4 KibIBtorque mode

is mmﬁjit&gguglyaeﬁ[e%@wﬁ@ e%%h&“lgé Idﬁ@el 0¥ke'tsn(clibl%ﬂtﬁs IB Qﬁe Eﬂllﬂ@lment a snug

I nNni N to |ts stora
connegt@lnl %ﬂ;{&e thlfglserbolt and thﬁiogjms ées?&au]agouééﬂgciﬁgﬁlﬁé) %b:() %(? d}aoovsoe% and
0 footgpundief targiedefey et thetrisebolt 419 theieiptecongetionrIp yasiogsrapedimgmpe geh of
the risBiB®1tSik @PL the EDicainzO16f bafde b sut Bgano viakid dbealspagifie@itorques. In one
cmbocﬁﬁ]llut E@ét§§ﬁi)d %p%{cels waﬁedrfl%ﬂ'Qh@lfast%ae IQQJIII 1§%nl.(g|§lgg to@c{ue before high

i nt the threa t
toque glori? 18 §t§crc nIu Blée cénrbg 1&%@%& sgt eﬁ)d ofmne §z§1ebau/$?)r’é]l i q /z ?4 and 5
sccongs} kg yarigus whogmﬁw fhe set Pfé%ofém qen P%W‘E‘F"eaaff‘“&ﬁ e@vcb‘ﬁa&nﬁf et the
abovefsti@ardcgt ofoimeor i nsul ation of the riser joint or section
42n oftQRibEdih Ent @2h 108 thd dSENG PRI (0 194 0§ ad is@MedGh tHe QiU que mode
mmult%lge%llgslllyo rin %n%gmﬁ@%e‘ﬁt e'%;g;%ﬁ{ﬂli br% sgck (96 lé)i lérggonill Qm the high torque

mode ﬂpﬁéﬂé’eﬁwcswcFﬁ@lﬁ%&dﬂfdgt?}ela%h Bt myery Ryl sl one

embo O @0 fht 38 2GPPCTHNIBRDOD 204269, 7 8, 9, and|1f S@ﬁ@seﬁﬁéﬁml?fﬁm““m
In varfold (b6 @G etfds tBOEt pkBYd dffile bdibglrithitra taﬁ)getoh‘&bt\dd‘eh wiyngo bfi tie abgve set
penodgggtlﬁgg 1010 'S p03|t| oned above the maxi mum hei ght of

e ti ned he of, bhol t 3 {0 be ened.

ot Bt el Pt B ok B F0R0 fed ol oA £ ks o
Pam“‘d@”é’éﬁ‘[!ﬂ“ﬁ&‘lﬁé’th’B_\}FSUé?“ﬁ@m\Vé‘f Pi%ealt I+ P gt %Fﬁ‘ff“‘l"éﬁ@é? PHhgys make-
up torie€ NaRrSs drd0dim eiro the Zige trake-ypasHq tes 04vi bia gy itbih aginigw piibgtweenpibout
any t“grofg,gggde,g speElEQ) R8s, accorrpl i shed usi ng adj ustabl e

In 011;:' elgbol?l%lljet% gh%cnocp of tl{l’lﬂ is spec1feeg?or|e pté cljor tﬁﬂ){l\ﬁﬁé’rg g%’i{ -F)of

the dr%s%‘@&dbﬂé%ﬁétoamm PIg¥et tprapiRe Hé“F'BF e premen YRR TIeRE 1 e
out. Isbmreimdollifiam elowgedithols winenosigrthd dystey olshyidows frpgiagnostic checking.

RiIrS&fe%mﬂ&huﬂJnewﬁﬁid&cﬁJﬂ & drite wcklsrtﬂili)lto}{( Ofrcatll & fnameid thOmS-set
back prgssuré" $ ich §tttﬁe) drfe goc&cyt % ?db Y) a(;é){ﬂ@n %egt bsctl;l@tg %thm%' gs?tﬁm%agacted
d

vertma&lgﬁttﬂqcl}l%gtwiwgﬂgm%g4 a1 3“%&’}8 mﬂﬁ)ﬂ}r?ﬁ}?ﬁcﬁ ‘Ig ?Dn n one embodiment
the refbgbtd tviertiped mlogle ist dqkieyed opfmerthhetirg b fﬂ@#ctlﬁbiﬂta Ippizagppd gpode. In one
| oosened can be cal cul ated. Accordingly, the 10
m ni mum hei ght H (Fi gure 16)-2for driving tip or socket
1010 can be calculated relatively easily before
| ooseni ng can begin. Additionally, the maxi mum hei ght
of the top of wench 400 at the end of the | oosening
cycle shoul d be bel ow the bottom of the insulation or
floatation 44 found on the riser 40 section being
broken (ot herwi se the wench 400 or torque station 110
coul d damage the insulation or floatation 44). The
di stance between the insulation or floatation 44 and
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400f arrows 60A-F) can be checked by a tim ng sequence
using the body slide cylinders(362A-F and 364A- F),

xtensi on hydraulic pressure for a [
Wé#&?“?r%oﬁhl ch can be 1, 2, 3, 4, 5, 6, 7, ﬁfﬁg[%@%m

VD 2009/ 135201PCT/ 1152009/ 042691 10 seconds of _
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begi nning rotation of the drive socket (1010A-F) the
BREMrd POgly sli de cyI i nders (362A-F and 364A-F)
ical l

e R PR TRl GRS TR P g o the ke
up madp twatnclhHA|wikt brere i be flippedrractdp thatdeitani2fs |wivebRYe 68) L rfisican be
accon{phﬂleﬂifeiaﬁﬁlﬁ@ﬁlye:& réhd14) of Bae Nes adl sEdaupslarday the diaktidnel glvtw 64
wrcncﬁl &o. %%re§mw0 Ml aﬁ'éWefch]l@ to Qilde WhHk 6k ed sh 480 AR TH0@ B ore 490 will

t
allow eél?h 40|0 sl\(l:Yiéalorrer rrcevY E‘BB glgorT 29% w1I|l gllo%évqpnﬁggﬂg% sqm% ove:hreactzon shaft or

ber 505 eghaPbfept Eiabe ‘HéfF‘glﬁPO P TRBUEUERO AL OB HRred Bk e botom
420 bdifg P ovsto@bidltwrdnch A can dgainde plh¢ed op high exscdflpw torqusdripyg[1 200 with
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with a@ﬁ*b@fﬂ“ﬁ@fﬁl’e stagiprs gl 04 1 mé’@fmﬁ@}l? GHackA stetpyfpnd sitier N @4 fojagyfially

brokef) @81 iévo RioghgSeriew ilBOQuah tdngryping).t BigneVie it hdordyipw @howing one
embo@ifﬂ%%ﬁ tha- Ql;lcfl)(e (v@enéh gym:tﬁ dur‘iﬁ% lblehi€ &t Wit hiIQHE oftiBe BRade MoES(110A-F)

o R P BB il e
difieves j3dh? ﬁpengiltlf (s_m; Eg;v %ﬁﬁ&ﬁéﬁqqﬁdta&%ﬁ llq rﬁadém‘tg the begmmng ofa

break enisomnvesmtthel dfivirheket il Tridcopmietelycratiactad hagiaentally 3ndyfiovgd foyjtghighest

verueﬁl%l‘iﬁn (A1064) SruRO tvilaQ Lk @ @ﬁthlir Bb1n3 BbeingDraed opabohDalittobeing

below tiacmgwéas{ a]h B?{%}L Iin(S‘LHJlth[,l oxt ﬁorag.m:rggv E%Elqﬁer S@\l«:tloll gleﬁﬁtt (Qéﬂgmatlcaﬂy

g éé E? ermat i cal ly indi cated
”°W%V”ﬁ??% TWV%“%WH’? goa! °1%Y i s made on the

d Figres 14 e kaem a0 ide tioy aps sfthatoriaye staena { 1 vepving Esckprmatjally indicated
socket 1010 on the bolt 32 head and a further check on
the vertical height of the dfi8ve socket 1010 is made
to determ ne engagenent of the bolt 32 head by the
drive socket 1010. In one enbodi nent the vertica

posi tioning screw 1300 continues to attenpt to pul
down (in the direction of arrow 63) the drive 30
socket 1010 while the locating high torque stroke is
made. I n one enbodi ment the set period of tine can be
1/2, 3/4, 1, 11/2, 2, 3, 4, and 5 seconds. In various
enbodi nents the set period of tine can be within a
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10 Figure 16. In one enbodi nent the high torque node
is cycled (strokes of wench 400) for a set nunber of
cycles. In one enbodi nent the set
W@f@@g‘ﬁgan be 1. 2 3 4.5 6 7. 8 o 10tCHyRud 42691

13, 14, 15, 16, 17, 18, 19 20, 21 22, 23, 24, 25
by ang@s 63Ed 6R1)0 2 Jating mepitde for|tye dpize joskes | W ABBHF AElhi2dierdrad goping
drive EdKED €010 aifer BanglpeSialyantidng exenkib (fh tige dirsnigeof adfio @) twaewmmavtywithin
a profel¥d indeD 6t t@p%\!ﬁatﬁ)ﬁtﬂ R BEECAY skl b@Si-ashL(nh&nﬁ'), and also moved

vcrtlcggi}jg({?)wn (I’C Gle d]trec¥1onf) i érrow éd??fcé halgg ede)‘fbre{!ﬂcmg Fo%{tlone% agovg fhc hcad of its

respectBe BAfbBclp HEMERPOHT Af GvpAY e F%Ck‘dé? At Prett W sqated at 8 st
speedtin i igecS@at erees Su $i wng e g intrngiivigh O gwidl byt Incicabove the top of
the heby bfi VORI €1, A15LIE 11 1 A% R¥LLNS R ITUAV-ALIKENQ 0 [ RE Sdl’étﬁlcifditﬁucﬁlas to1,

2,3, %gtﬁ 998r b Qﬂg)(i)fiﬂ Fncﬁ?g%nﬁl@) ﬁlﬂ‘[ﬂg% tlilx{cdft 'is &mé loca‘ted of]t 32

second var ﬁ d

pepesuaedlﬁdﬂra YRR V5 S RIS S SR s o
engaginghtho firive lyecketh Bleondtetbolodd ticedir bypakioptrds wilkpedgprgribed below both low
torqueid el IRA inoDACN 0 Qbhciagrally infieaiQiog lied s 68) 110d HwithHcadmgchigh torque

stroklﬁéégﬁeﬁgucla 1&1&1@&@3' b9 Qm;vpsrﬁy &n m‘;‘ fan bg Qsed Hﬁﬂﬁlg, bR ri@cQM:%l sdp for Brive

lée%g%%eﬁgfung t::hgﬁﬁatgi@u;({ifeai eﬁ‘%t étg n 2 wﬂFb % chtngthw l%%all:]lon of drive
sockeh] QA op brlqeabbecialeraid “FG?Ckatri)‘)lodH‘é’sé‘f‘ theiecips Yfgmow 63)
from Bighk BE §Figuse S5) @rhieigtl H3 (Figure 16)0 one enbodi nent t he hi gh

t afigier Gmhénﬁtléém clvfcl@de §1Qnd tONghd skien4 @ 16Weke: (R driDE sodket 1010 is

locate% BE go]! 31 2eb 1t'39i4"% éléogf%grlso B] %%é‘%t?{%ack \§1thatgmp§é/r%ﬁngg Q3 ancf"thp&gr@ tip or

skl EbRRS 1o Rt e i Ve e @9%%?&’81’2766‘“‘? by f s e
torqué¢ ftatio 1 Ktvaililgs impwhtbnhibly lewké medeoth thetvaivhgspt 6082, I n one 25
e mgd 1788 schdr@ieis tidd Jidw 1@ @IRGtatibOIN 0 wGerel @ik @rivel tip@elsdoiees &1 0 has

partlagg & E&%’Hl #9bft 2 3{1 t)lllt% bgﬁ%hmarrﬁ% @Wh@re aqﬁree Ed?lﬁm&q{lcgg has been
4 t he st

cntcre&é;{:célPsmtqﬁ éla‘eagi) ?bg aﬁ nlg@:i 48W etw?jegg ?breags 1]1;1 \IIJ\Pper 13 and lower
47 flapges o Ugthis figere ﬁlm"bﬁs Szmtlcaﬂy indicatpsthenignigspid af teRe- duri ng
t IRegud ghs 4 seliegtic sife@ OBt raudioh MDY vheicligting 6ok E400 1B baks! the

frcclyrk Iumqg‘dﬁfh ZV@JrsW (fﬂb ){ndq:Q Iﬂ‘m{é (@rr&h @)dﬁer G 30 Q8 thaf itsafirk4AVean
engagé tla-ya&,e rﬂortu)é 6} lgjgcr ff‘a?m e:!l 91 ‘this P ure a?rq v 65 Echgxgz{n%allg uildécrallteso t]pc frec

Pt novemnen e dire
spinnigg pERAGA) of t he drlve socket 1010 is taken up by a
v Siguirciglis saplg et side uiewiofigra@é statiom &l 0aibere ifting feriolf40@ukkas Bljpd (arrow
64) thé 1t ﬁfenJuQEtotn@\r/ &Lé@ge\@ﬁe&ﬁ%em%n59t@e upbt flaie 48 b8 ey fork can
Iater r%tmcts Ig bnlis %[U%QL'E)‘@ES %Egnlialtxgﬁlk' i Q{é @ spﬁmﬁu@ 'oﬁ't%f let §2he

| QLR SERPRAAE BFY HEPOIEP AT LE U5 i PR racte
(arrov b9AY sedlthic holt Reagfepn additipratinepemun (raovufp ermpasd ierid pesisige o Figure
19, ardd Ts dowast@®®in tiendlt's Sertdi gogitispioSietlieyofttit@edtibd didervep (Hpur lstorage).
In thisH1 pe' arto¥) 6@ Eb%exﬁﬂ’@ﬁ@' iffridhes ﬁlpﬁna@-gﬂ%m%fouttolﬁ@ol! 32ftd ltﬂgar:{g@ bdsition in
a 1 are | ocated a set 35 distance bel ow t he tlp of
MEG He drlve socket (1010A-F). In one enbodi ment the set

difdgusmilds p scherpadigsidg pigw ofhg torg}yeztan@/ 130 wherg the-)ﬂflge soiket 1010 has
stopp&iﬂ.{ofh,tmé. aidl Bis bedh/ Rrtkalh/ @yrod 63) djsed abtv8 iR Hemd hiethe bbln32 (H, or
HclcaYaﬂgé) oﬂﬁhlgm?ﬁ%eqﬁrﬁgdt%d ﬁoﬁﬁm%@lgolt@@%i:ﬂﬁ%ﬁ)tc@ﬁm bpﬂan@@ﬂlﬂurmg storage,

Also at tht15 Cpo}gnt %&I‘C atqgits clcarance un\ﬁ,er%p fﬁ)PtthonV\pmgu n%lton gf t@e r%grq%mt or section 42.

vﬁlﬁwzﬂf B ?ﬁhfﬁ“’g‘ﬁ S‘f‘iﬂ“&‘ﬂ af ioyus Hifiop 4 }%ﬁ*@ferfhﬂ%%"eﬁ‘s T 05ke, 1010 is
complfelytrixercretd blarlzegally 14rA-GT) ardreadyl &m éhe staned thanseidusk put cy¢le.
one enbodi nent the switch is individually done for
each of the 40nodul es. In one&%nbodi nent the rate of
vertical novenent (in the direction of arrow 64) of
each drive WD 2009/ 135201PCT/ U52009/ 042691 socket
1010 remai ns constant during vertical lifting (in the
direction of arrow 64). I n one enbodi ment the
rotati onal speed (in the direction of arrow 68) of the
drive socket 1010 renmi ns constant during vertica
lifting (in the direction of arrow 64). In one
enbodi nent a set vertical height (H FI shown in Figure

socke
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201410, the drive socket 1010 is sent to a hone
position for retracted vertical (in the direction of
I 4) and retracted horizontal (in the g '
wggﬁog)ﬁ'?sgg\? 61) positioning. In one enbo |1rn"z§r%§d9@%gm

retraction in a vertical nmode (raising drive socket

101 oreiembadirecntiFisaret § 194 L Othehpighpll tothy diivingdip R sackst] OhUif psigoned
abovett!i\ﬂnsdir_ﬂﬂ'rﬁ h@fht bLthe Eetitdnohdat oBbdB2it@ Bmoadcuem) d‘éerlédamotsilrieling of
driving kip BGhKRN 094 caftlbk 8B kkhed bf‘u%@e@im Q_ﬂi‘ngﬁﬂtlov;ehﬁg ﬂﬁd_h?ﬁﬁsm 1300.
v g ol AL TR e M
140. nare £pbpdimeny @pip vaidiFa! yud hanizanted may sat i aronplished sipylgoppusty to
reduct e arheoke dimlp pefareJ@rsdning ain tretaght (aslordvor thd @501 cialinpiirer).

e BRI B nall Afplod & ity BOHiseZ@itord 42y46( £t6) ahd@pickilly @6rhd B Ftandard
sizes glrs?éé:[flgwiolg}%o tga? ab‘P?/s 39 IIPJ t?g?h?etaedt Cfoﬁagticﬂl%ih ggat_am&vn maximum height,

i ontal. ra retracte ositjon can be,.
Addinapillyi e sy eoh Y SUGUICHeR RSP o iSRG fepgreiney. the
miningynl Heighiehl §FiguB6L0) fon drideuip,or saskth | AP cprshercalerliptedrelatiebvzpatily pefore
loosedig&S bEgn. f AdiwnSIBL thp @fakdthmOifeight sfghamap ehweamn 4l09.at1the #hd of the
loosering cFele shoul@be bhlowhe prtorPStehe LQm%%%ﬁm@Jn 44 @Juh Al theQ3er 40 section
sonsB 55 o VR L PIROELIENA Lol bR
44). HdirEnedrvyer hoaslagn oy fratatiq4agd thefites £1586 (CFoitae Gh g wpper
riser sea@ian Peheonih Fighte 8pkylpyailf ishdage to e brecifedetistdnorpd &k m@dmum height can
be casfly HdtHRIRES , ARou YnoBshb @S #h Aeldta@iin g, ad 1B emBdinPen CAYNDI dABECHIRAN limit
is pla(gag.o% 2}% géﬁ%%uggﬁ%ﬂpﬁth?g@&ﬂﬁe”ﬁg%r 5t99 gog [gak%%c *ﬂﬁt (ﬂnr_er (or body 406 of

. etraction op  (e.qg., adjustoent ..
wren@éf)@v@gesgsmsefwc BERCHIHIERFL 1Bt e@lbﬁm‘gfrt qi Wé“?%?‘?‘é&ﬁ'&ﬂ““g
brace gt diging hpusmgd4@nbodi ment t he broken out riser joint 42

| Wokvahiseedsal naiidd WilEbeldesBbdaiftPné érsRBinShdii Brgak(duomete.
3§1§ he gggitlnﬁg Q{l %x %@du?ets @1‘1))2\1}@ ark & tﬁ@ﬂll}“l@&dc{ed ﬁosﬂﬁm’(l{ol‘iﬁﬁﬁﬁy in the

. IS reveal e broken out. .In o enbodi nent
T L e R
positipr) a Rgraiontin ety brxiaEenaibers ctnis 2 safeeshesigp pekegire thpigfix modules
(110A-F) apnie the i epazeing bdfre a ablovie rspide bdn be dtadde fibe lgmg position can be
both 4 ARG \%ﬂicﬁrﬁo}nlc b4 a! BN re&on o 584w @ﬂs- PE&cah %gﬂhkeldzd by the
w0 0020 B PGPy A8 L B i o
arrow |60 - YHEChSHRSANITRICY ¢ P gagLens® uing thBYOthﬁ‘édeﬁé‘--“aﬁf Fapg o4, such
as rettapr@n dy drwili grebiup for 2 sopdied ol @MOwhish gndh 1t hdt 4. SWH7. 8, 9, and 10
secondHf? %rl&ﬁgﬂrlﬁﬁi BSR0QQ4 24 36Ribnd dan :bécoﬂﬁd:ll'e!l byomBdreate@d @ody slide
. [ r ) Inon

ok B0 9,0 ) LT ANV Sl bt o
embofpeyyf Tk 146, Sssable bojaREPIEA SRS FHT HY) OF T T g
(1104:-F)gn B¢ refratiettet 010 can be acconpli shed by using

V @hdsiifgtthe dtirf Butibig(e @ cdtawa cbmig] pued [8a)thigmaal-8Q@ausks atl lsix modules
(1104-PGb H&'ﬁ&?lﬁl &&é&eg Kin %%Q?cctiggéﬂam%gby RO85ddYy |slfH%'cﬂ§1d&E 362 and 364

rivi i'por 5sq an acce i €L

exendp il dstes eed g AT GP1 0 R AR B0 o
drive %Ectgﬁai@eﬁ)_ will be positicpeiccé 8YeE thﬁgnda}q@)ahlécaté (w-laf Rétd;ai extension of
moduleh (I @4-F} gccwf orf boster tirgieg 4lprgnathddadial Gxteneioe stop @igd extension adjusters
357 oh Wt Gtk b¥6) CIRGE: dnfBodid 8 hdtcdanSe 2851 ABNe 5439 GktbiisRa btbOOSTASE) for
each btorc?:ﬁrtnmpj%l (E &A%ﬁ‘ar{ tﬂ%eﬁtegs%gfs%cl .gﬂtogﬁgﬁ%g()?lglglg lraLdiaP&_teMiM (inQﬁe d@rt:ctions

a known "naxi mum hei ght . Accordi ng y gide il ggg% 1364A.
ofarrisi OB I PSRk spsdesyace Broedra o ina s o B e R e
F), sudt(ik Gxteraion bpirgdit prajsert fd 2 pet beiod oitinye vehdabicpybe 1,2, 3,4, 5,6, 7,8, 9, and

Addi tionally, the maxi num height of the top of wench

400 shoul d be below the botted® 10 of the insulation

found on the riser section being make up (otherw se

the wench 400 coul d damage the insulation). The

di stance between the insulation and the riser

typically is made to a specified distance and the

maxi mum hei ght can be easily determ ned.

Driving tip or socket 1010 can be noved horizontally

in the direction of arrow 60 until driving tip or

socket 1010 is directly over the head of bolt 32.

o)

i
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speed/ |l ow torque driver 1200 to initially tighten bolt
32. As bolt 32 is tightened it will nove

wl‘%Jsvh?ﬁH[ y downward (in the direction of arﬁ(?l")ﬁ]&@f%mﬂ;@l

ensate for such downward novenent, vertica
[ ft| ng and | owering nmechani sm 1300 can al so | ower
10 seappds € prisAEiOn PIYHWe-aount of | owering of w ench 400 (and
drs vre ctobe@lig¢nt, sigdigaiorid@hDgxteadm (ehodilecishadfedow XHAHA 9bdch of
the bo@f‘ sitdl 1&@&?@36;@@@&@@%@ ), Whch Bf b6l sl (18D ALS cbﬁdcmgvered (in

the d;re{:trchl alt%vé%.ri | Vel€1 o‘i:c Emb Ehn'rc’egﬁ{é%&onlgt‘]tge dr ?%gclﬂg‘t? (ltOli]&\ pj ?It%rhrst

mtaﬁ%\;&%m et QPR ODIE WREL: PR IPRE N DL pEesches
a firstoprtibad heigi8 PH1)s Tk provembodithant, tlest fastlr@mhalémfeé erndE Iyt tharg@second
rotatidhdllp e daPRkaxd! fiad e odvyitd (hﬁt\-lﬂp ITh fdoud e@ibadimeiathe speedotafonal

speed£ ag bbs e} 1%1%695/ §0Ws LELGUR, &Y 50/@5 ﬂ%@%gww bs kY 90 percent of

each lw;,| eIIrJ] 9?%?“%”}?8%1‘9’?‘8? E reﬁaP whe rt)t/ﬂp ongl ngeﬁgsec%g genwnhén aran %%glbetween any

two oib@ta\h@-@ ppeeifipdmereertigss. oTr“ ogeraRedimeymahesi 05‘?—?55%’% faiptigp of the drive

sockeB0UWAL Ghethbnizoenl Horeslide gplitthdamd (AGRARF acis$§4A -F) ave bydgulically relaxed.
e ﬁp@g |31H€(Ql§meﬂt Q6] GRL scSRD SN0 is:AREY £ AP RB otERE s¥l Ghthe direction

of arr(%w ?8("5 untll FL% dﬁvnée sg(tfato 16))1 @ legc%%tdosslécio%ég Qegtic(aﬂlgr%htgﬂg EsesEQ\Ll?ing[‘gim\éeIS) at

thhltg&fothe awh [5eeed dew £gaue ot d 209 st staRpedaed é\)\i’fi‘élé’t‘i‘ysfa‘&’f?“t hit °ne
embodimfritithege@ud ewiciBREht Ehid such thahdyive sdebd 49 1gs 280 % ahdr % inches
over thd Bow@E hiddP AOhisSaEK@he RALA)moFBh &t (Rt dirdstichosmamar 6H) wf thadrive

sockeI nﬁ qjsl sqo%ﬁédl 24 tlgfhy%ﬂlg%o@g} 1t3 hﬁ&h&&' tﬂe ?@n&pﬁ;’sﬁgﬂmg screw 1330 is

ene .
SR e TR ORISR gk Bcep bp. 54
1, 1%] 3, B4 g Ssteeands. IBBOowembediments the stbResooRiiTAara Dy WHEIH S Fatge of
betwed2a@ tvodf offiticghoe pa@ektddowy tihrer que dri ver 1200, the bead of

b% Ene%gib(\/uulmént Bft&%gst pErioB 03—@!&-9 t&@%aah@ddfmbﬂgg £230B0d £@ts to
move e dngc s%g% E %‘M}K"ac{ vert carall h,eligFt angg s| tge c?nve %&[{8\% @?ﬁt thﬂrﬂglght

3. Typpeemgpdpnt HésSéGO%ﬁ Y Fré’f VoGPt i lrdlieo i BN PSS ared t 12
t 1iyémgmbatinpenk if thel chind virtierd haight B2 80drink eavkdy &9 10 19t ephidvedivthin 2

set peﬁ(Qi:l(‘Q tiin® ath%l&u@iblﬂﬂ tdiguiRQHAGs ) & 16bt30e ocating@high BORGE stidkd (bdhematically

mdlcage f%)?l%%ﬁ 792 clmldglﬂ ﬁrll'?gqrc%g)ogglpdc ln‘th% drwer sglkg 1%@0 Qyissgs't in locatmg the

drive 167 BB PEA ) TP bR BEEk B DEr R R 655 P Sy 101
is madertedstenginpreriegemts POthe bolidgdid bytiirdrive Weket HYO-slecagprbgggent the
vertic&l Pkitlo@IE EdrdWg1 3006t tings td 268hpadd guil dopn 10 10 diréction & arrow 63) the drive
sockeﬁrﬁﬁ.d &ﬂlg%%mn\é\ggﬁ Q)Qr?ll' }t?b%gg ;lnpg / IU%QQ%M%@@JS& }h:ﬂgd oftime can

be 4, i'{glbtl du?:, g,nga)id 3 s§c0f1% 81 varSIfEug' rL %\(l):]ég%eélggheeﬁ%té)en(%d gtl % %Jznbe Wwithin a
raﬂgemtrﬂFW%'eﬁﬂgéﬂéﬁofthe above £*"*Ipﬁ“‘\}“étlaf*{f'i‘.lfs; commercial |y avail abl e

r ilsete embnihentigiter thn Syst itdraiotn of the [8tingdrive btroke ivpladé @ld yhe locating
high t&rtiﬁe%ﬁg@ds ok 2RcldaSorltheRlril Osoble® 10168 AQe B3Rt A%BH 8¢ 180%1irRldSivdstoke is

made %tﬁlrghe vartlaaqgelg} gl% tfgle Enve soctkn IB nﬁa&c&%gtocdlgm&e @Jhy drive socket has

exl1 s
droppﬁi&P ngﬂt H% ﬁxéd Pqe@ Pllp%eﬁ]iy Ilf’ﬁatfﬂ'% t%%ﬁfl@ tIﬁ Karions ?n}bg&lillment%luﬁ:lple
iteratibiyroé Bd@idg pigh torgya stofkedymh be B2dd adonl etithyekeeakst df ¢hetvbntiesd Heghts of the
drive Q)@lfet !@U&nﬁfenkd@&nin@ﬁﬁﬁdﬁd 3P Bdall ARG mOhed U RPRE e@idin cOVWRY vertical
posmcgnn%%gr]p v cglgl%uc%%o zg'l!glq t‘]f(@pulﬂowﬁ me%n&qha&t Itotf'@wfﬁg:ltﬁe igt,%tmg high

i 1S o P BT (RBRIOGLIEE Bl 21 AEDL e
movem¢ng of the drive |Swhet4610 iTgforuedir lesae erphodimsafrthq vgrticplcagirof als'lcm is also
driver tip or socket 1010 can have an excess socket
depth so that when bolt 32 exeriences such free fall,
the head of bolt 32 is still retained 10 (albeit by
an amount less than the free fall), but a sufficient
anount so that proper engagenent can be conti nued
during the remai nder of the tightening process.
| mredi ately, after engagenent of bolt 32 with the
| ower riser section 44 only a snmall anmount of torque
will be needed. During the tightening of bolt
32 in the flange 47 of lower riser section 46, the
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40After the desired "nake up" torque on bolt 32 is
achieved driver tip or socket 1010 can be di sengaged
f 32 where vertical lifting and | owgFdHdeoese42601
wB"szEh%?gm 1300 raises driver tip or socket WO

2009/ 135201PCT/ US2009/ 042691 1010 (in the di rect :Wg of .
relaxed ppfaRg <gsh Jocalig Dighitarate soks igpradgd kastods pPadimgnty PERre sl dgeting
high tbrgwd strokretiankde, forrtivthe tih drime socken 1P isstapow. Bd onsgmbpdimeny 8y digh
speed tatich® mE RN BNIS rOixciVb@HE backHOutik hikh fohd stidkd imBdea In various
embonﬁlpnq’% P%BIJG %ﬁ'h lo(\::ytlnl rﬂ%? or&é ﬁ“mlmnrgadfe rtgmaﬁlg%oQ%%gQ%t&f (362 and

ower rilser
364) fgrﬁ]a: dalée so%&i ]d]iilrs élé%réla%%tﬁllpoﬂnﬂao%eﬂTai \Vtén'}ngtsrgaa s sent 8‘811(6 0{ more
torquinstaionseare togablayy bellopatndion Bair zeispegtiviefol brad Withiwe tet Eﬁﬁ‘“@)?f time (i.e.,
step “@m),fodWitlif 4 s humitet yf hivhti@fueilécatdlgaasies.t he head of bolt 32
( ti@ma%{u@&hl&&t &aﬂ.e%inreghevweﬁmlaoé&qmg @crev!: %om&kw RekBRkocket

1010 %1 crs a hl%nl't]g)rirll%e%gﬂ)alt( g‘ut mmae &Si%nlfléh tmgae aenverl ; 9&)C cgeng)aucaéi'lg' tQWated in

Figurgyly \We“é‘ﬁ eippadipenybe higffosgpeanrds srreed %ﬂ%&srﬁf Wéﬁi] ”(Oglfew sgigumber
of straking by clesr gy uee avbddines thit 3@ Aurkbeheficgclis@eTbed ohrpl 408,61 % 8,9, 10,11, 12,
13, 140 & 1@ct, eelho, 2ohe, 12, 5984, 986113019, BT £hd SOWBI@H0LS @mbdAAkients the set

numbé:} o‘f%%yclrea': cc’aﬁé %%IK !1 919%3 of b&&@e‘t‘i %ﬂ( thQ o%g%lo%”s%\! %mﬂﬂ'g?gycfei S %{ one

riser seC|on40 OJTES é hew,
embo GRS A1 g B e dediel TR TR PREMTS SO lipeitt. n one
embodjmertt fudfnetiaetivn fralstetntiesd e otiming esquynpasusing dhe digh torgue bydiglig ¢ydinder,
such a3 BKEnB3Gn DPRIrPHOGESEe DR @ kdd Serdg af tmeuslidhgad be vabavel', 2,3,4,and 5
secon&sefn%!u%ﬂg Efboa iR the set period of thnel cBn W&lgltaqglgg Bﬂ;ctvxteg@any two of the
b t “ﬁ cleetlmsfromflrst starting the torque

aove\ﬁigﬁré 8T n the direction of arrow 60, tightening

bt pus egpodineny 4B f g dEt Geksts P UAME digetasd ip ‘\}\E&Wfa??dmde
simulttady. fiothis el Bodivest profeglotagion sfgachy Ethesixvrivk sdvketd iemadet(Fiaures 15
to 16)%%1%%@1@%@& brdal oM@ IO 188 2B TFROGK thERIM S sdc b ieRirtei e cycl e

t Ihi’rc%e fsr% qb mix em.ethe hlgn t§1I§9J é?d(e) fzsfsﬁqtéhlecg\!gtlo%»ry!o de m&f uﬁ&% @pef:lﬁgd lower

back ggssiyy ‘Qﬁ‘théer‘ii’%‘@ dachielriats Bior i " o 8 ESPUYE AP e made o
the lowhtarqua bighy tspeB® syste@, 1280 to 6@ if I Gtaliiewhengﬂwkm@@u* thq golt 320In one

emboditht thd 48)ingk64itioh GQeterhlfdd bak&lbn rch&ing a28)00ifie Pbbk pradalde fotBly otor
1210. 2[4 Qne G%I%lemg:l@ Qn’c st%lYng co%gigon 1@ Sgcrm?ﬁgg) upo§ :M?lm g%glgw a %;%leﬁc rate

. g seconds. In various enbodi nents a
throu é’i‘?d‘é" o) ?Ween about any to of the above ref er enced

t iimens embediment dusiag the high josgue Sraka@hbensi thastitve sackrs &1 0l #et pgved
verticdliy Rip¥&d Cifl Fhe igrectitn ot advo &) Hyorertgaleaten 330hainstéad, ih Byis b odiment
verticd thovealnt (A irectibn o GHow @tﬂqf tﬂafrﬁ‘de fdcrun 0 o ks@ed & bly Bvertical angular

turmnép tée dll'el&tli] - I‘7I0)0£ the %r e wrengh brold Sg)b I?ﬁt(}{le irllrg)o Iqulgﬁﬁgwlt@egennal

uence
"ef“cﬁﬁ%ﬁ“&é‘%lﬂglﬁé‘&e BT B PP rboR OB ReIGNEn PRt o2 eaves he hrsads of
the lovDir iflyriga @7, bidds oratgldetetap 1910w a fhe bppentdvead|lolord? florgea pidys being
raisedib) tHe @@ (5@ G4 100 M &fc eaibwwezﬁa]eunﬁd' df evdnifesbig gk tLi B 204 located a set

distange%%[%%tthclt ]thhie%rrgei so&% ly 1 Ogviﬁr Int Jrlg l:%%ganI th‘p&l élstgh%e is about 1/4,

. ivin tIP léﬁﬂk { q & the st
318, VS Btk Pont b1t Hat P68 5’(8r ! %(4 t"é‘i‘es . "&1%%5 5%‘3 fepes te se
distanpeyrgs bavibpgg withhaatrangapf teivfopt any twef theaphrseisprgilindeientss m

1306heGABodiOME the Skitchifiog HighRoQiic B deKetqud Bddks dowmhar te madules
(1 IOA!: ﬁ%rc%oﬁeesﬁhﬁlgﬁleoggly af, LAV 3diment the switddk In'diald'uMly dbht 104 dAGh of the
n the direction of arrow 68 can be at a relatively
modu TOM/speed until driving tip or socket 1010 engages
t Freonissabodiment ik ratagf verfiga) moainiept (ingthe diFecdipd gutre g‘ﬁ ofeach drive
high torque will be needed to 30break out shoul der to
shoul der contact between the-3Bead of bolt 32 and the
flange 43 of the upper riser section 42. In one
enbodi ment the high torque/l ow speed portion of wench
400 is prevented fromoperating until a desired
m ni mum hei ght of driving tip or socket head 1010 is
achi eved. This enbodi nent can resist stripping out of
the head of bolt 32. In this enbodi nent the driving
tip or socket 1010 can be turned 35slowy at a | ow
torque until the desired m ni num depth of engagenent
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Wth adequate engagenent between driving tip or socket
1010 and bolt 32, the hi gh torque/l ow speed portion of
0 can be used to "break out" bolt
Wyﬁ@%ﬁgs@ﬁpt o shoul der engagenent. Typi call y gg%/ﬁézﬂ@;dé&

torque node is required for this initial "break out”
sockeDLfI1 P Fregpaink eonpany quning vetiest Hiige (inthe Aigdstiond eoey ebat es

drih vhetghbbdife khe @641 spk@dGn the ditdasondbif Erexsit 480 0f 1 drbve s@iet 1010
remmﬁﬁcoaﬂmmﬂg b&lléaz I%Dg (h hd\Breblich @E4dotpanf arrow 64) unti |

nglo \l;eec ?]ur;t{ohl%e%t a sas oefrt1c61F€ 1gthg§-hg ovhi:]nll‘eved{?r) %]ITthg ing fork 1410 is
extendgay §ig e FFXGIPE FrOS2HBY/ poEanbof mgp il sxgngien of e liffjgg fyrk 1410 1s

determingiely sétihg euehe using the liftighforit lyyraglid @tindor(9&d0 nygclowtextension

hydraﬁﬁepr&h@d»ﬂop&%t ;IeﬂocﬁJmﬂle A8ich &RABE AL/, 1i, 114,253, @Xda8 6 beashdb. Mkarious

embog n-xlc]?t\l\gise& F]ent ﬁgf t c can Qe wﬁh%gé”‘a{lgc%f ngwgeg gﬁ)’ tgrld%#hy E]ﬂyvﬂ&t periods

Irection o row 68,
of im¢naed/ | ow t orque driver 1200 can take over | ooseni n%
ofln jowd ¢mt@gimentdbl tiftimn kY 3410 rénenithjegthndseh aritl Mheiiive erceid 010AF)
reach€blal sW@hd de2Q0) 1eRmx it the Birdaba df addv 50ERL, somalid Bigdrast) @rwhich height
the 1@9@1%@}{1@% & b & i ikl la%&oq,wzzwefndon@ A daRikaOfil retraction of

et 4 O g e ARy il s AR i gy b P
such a8 hrrprEprian by draglic mereic f9pivst RFTiADYSHS tthich gaarbe o df* 1il it 3 Agh 2nd
5 secamid Il aviRrsicngodireginain simediG0d tiga nangde sdthinairgge witehchn 4Q@wo of
theab'll;hgese wgtc,f@fle rai sing of wench 400 (and driver tip or

1c1: o%:t cm]bo 1rnv\ﬂ ernth lffh%élg‘lije sa'é]ggl(ne%lege girpcétlgm of&wﬁg\g%h QSrWolpped

S rﬁ'@&"&?ﬁ&‘é terlaesspt B L Bk iriee T 1!
bén ke oditnbr aferotan of wactier (4 Gallirvineienty £404) Hehe Lfting fork
1410, @146 BEk@CH 0001 Eent B @ hérdd pRtitienYal rettioR @ chrirh! (RAhd dirdioh 8f arrow 64)

and réaga{ﬂmio'amtmtﬁc E%@@rofm g&momta gtween driver tip or

:ﬁ{f pregm, %%xg%uﬁgﬁ tr ?:18% 8] a vcrtlcal modc zlilﬂrtlg\a/délr\lg gof:EI %1%911 t%p g"lrection
of arrqyp PiYisraetiieykd lgﬁfcav?ais ftabq feetipption in adorizonial feade Gip dhe dirppions pigow 61).
In ond2mboRinizet the delsedked 3010 hreaced cfitco i Higlssptddpor tihigh $rdve aaring

rctrac%hd it dae Et@oo@?&leﬁttr&ra@ﬂorﬁqg’tlgﬂgr @ﬁ‘@@ @Lra@@crntolf SHbw oM & bt R@ B £a vertical
hmgh{] S-ﬂlileJI‘ BETEP lIlt'? ! %lc%bo J” rrneen?regactmnol%on%% aﬂr 811 t%c dm:ctson o% aéomegl?m by apre-

sot iy pspie. (e besipR Gty Bk ‘tS’B’FtPPsétf?ndf“ ek ey aiming sequence
using bhe bodz elidecylmdtrh(3 62mid 64p.ondhiapmagactfn iy hreulichrresatkder apoperiod piime
whichQhn BOREI3, BB 06, b7 V8 [and | BREnEEF 1R HN ff@ssaﬁdxmmtmemb&ah&ms the

set pep 9(1 &ttmf an peo\lvtth nig Cim%e(lf bctfw'é&eeln% t\§oo+<fQBe a%ggz s@Ppengcﬂg)? time. Fully

ort 1 ONn
rtrclsg RS IGPRR BireBe R @F%@tfg%ﬁdﬁﬂdyc%ﬂwr R L
a combiagtmg &thhwlet In3Pe proboldimrgithere ¢un bathadlugtatiohndeetractigppen 358 (c.g.,
adjustﬁlfaﬂ s‘:r@NﬂSQIﬂoSﬁEh 5a¢ mb@iks140 koexseiction ftepbol t 32 1s | eft

I Mn &E @medfn?e%t tﬁ@dra{en St ﬁge?joﬁnn @2 ik JE&@@LQ S.m@t@@reﬁ@imn fser strin 5 (lower
r Se

riser JA&%%? aﬁcﬁ df S;nsei{ ]Elltl anew riafnéc ts ésa'ez%[?]dsf?g% o en§§t I% one en}%m%mcra the
abovetspreifigd 1w ero aerted rﬁ‘tfiﬂT“’lY fevead Sanes cqratcgoLRspesen ‘r‘”"é’éff”“m‘ sections.
S et bieOdmbdPms0 thehdbvet dpecxﬁdarseaﬂae mi)calm@il untiB3Be wndth oPdser has been
removalj Ot ect ed To address the "free spin" condition of
bo[I t!tend ziéirﬂ? kOl k. 1400 can be used to lift bolt 32
reading into the threaded
pé’rafli"{ﬁ pddionglcambediments arg @éﬂ‘rﬂbgdeftelm”ofﬁf thomakejup mogsy f or k
140ecabodimane (Figures b enddi) the dtigigi tofthe driviogvirlat@okketrif]4 is such that
fork 1400 engages the head of bolt 32. Lifting fork
1400 and 25 wrench 1400 can-3¢enti nue to be raised by
vertical lifting and | owering nechani sm 1200 until the
t hreaded portion of bolt 32 begins to engage the
t hreaded portion of the upper riser section 42. To
address this partial free spinning state of bolt 32
and re-engagenent with the upper riser section, driver
tip or socket can be slowed to avoid cross threading
the upper riser section 42. Imediately, after
engagenment of bolt 32 with the upper riser section 42



10

15

20

25

30

35

40

5 nore slowy in the direction of arrow 64 than bolt
32 (being | cosened by tip 1010) tends to nove upwardly

[ and housing 1230. In this enbodi
wé&ﬁ‘fﬁ%&i ses faster than lifting screw 15‘39%&%?%@@#25691
to nove up housing 1230, the head of bolt 32 will push
it is pesitjpndiGb oy e (givivl Mft}wwgici)zwaxwpwwﬁ o the Ren-tihteagsthieasipt plt 32
whictalill @Wmifdened BNAEdY 1100 cause screw 1330 to also rotate
f %@tﬁﬁl’pogl%nmgggdm ?B?&J@ﬂ:c@ 1Y Qanmata&ﬁmﬂ-l%g& bty(ﬁsﬁgr‘;e‘t"tnalllﬂtmg

and logvr?ml%rfl gi,nés {3H fvhlf]hmdlt%ts I;c]lr;:vatodtl 0 rlzongi osTgtglbg of d 1Ymg tip or

sockel @ 0 gap bscoen plifbe dsing @J?W@f'@mﬁewgﬁ@ﬂ aPF\?"é%’E‘dPH@deEr’rﬁz and 364.
hRigtsrg it 288k up of a plurality pf isAcc@ivxoidi 46e91¢., andtypicalls comaein standard

sizes ahd wc@l@a@ioﬁﬁo hbtboRd 2 @z ndn- leItﬁEd &ﬂﬁhon&ﬂﬂﬁéﬂit &'\lthloﬁli]m‘dﬂulnhm height.

Accor%%g%otli%s I%Er?ul&llr’] hy$ lSItl u@(%ls am!l E) meJn gtx msa%ckc lﬁg;fn%\é\/calculatcd

ast er an r |
ety e iafioptpLt RER B PP "ff""i"ﬁz&"a?‘%“ bl i bocom
of thedysplatipnGdind b the der echfam bb'et mak@p i(aghepnpied theyy reehhi4Q@eouidjdpmege the
insula§6) Ketfe dkRAA42 bR Sen @RI PAYi B NERBEisEaRkily il pelo CPRFRE dittaicOand
the m&)ﬂﬁurpﬁégnt QJH b@g:lsh gé?en‘r.lﬂa; driver ti P socket 1010 will

R’?{%Itlp ﬂresoglﬁ{ Ogguﬁg;&él?)‘ggd% {}Zé)‘l’é%{jﬁ mtth[_e%geclgadcg%frov‘be% untiiggrlvmg
tip or eyeketpP 9, 1s dirsetnaerghedfeaddibelt 32 nay have a noni nal head

deptthaloffting 23d Bwedngeshagiem tl Bt (with eevadhr 1 A0Q) cab bqpirop lower driving
tip or %E&QﬁlO@@Q\Vdr@mﬁﬁg dlr}éctﬂjn aﬁ.ﬁ"l@wQ@ the head of bolt 32 3

Fokt egth%i%%. Br(?vutgrmp d)r sowlcet l?]ﬁ is tlur ?:{ cggckglse g d%‘{?CﬁtOJI Qf agxég 66.

r éﬁ“&"é‘é{ HEPE g @zes@n(o HEP R %\’e ae r~ 6“*‘16‘r""1§ éeWé!fec‘ibﬂi'bjﬂ"a% tip
or sockottl P ebgages tBe hiemtdfdslt Enpared to the hei ght in which

bl fler &%a&eﬁleﬁt&hé aled & BivhgQlp ok s3¢kSt im@hﬁﬁbcoiﬁlcrEdaﬁi Regahe high
speed%{w %pqlug dr%%r WO{) 0 1@19&1&%&&&%‘2” in driver tip or SOCket

01 ect ed at the et(% re. cy(ﬁ 6513T

£ PBRH 7 Syichin ‘ﬁ‘é‘ e ol AR iﬁ)‘“’"’ i grrow §3)- To
competisgtefot sughowhw e mexeme; vertiseldistne nef Ipwiring Bechanisil 34 ¢An alge lower
wrench @0 @ UEhe Wheite Bf 10wléring bof 4 R2echway (aat dmree@d)y sdfciat 10 9@ canédx talculated
based loﬁ’@ﬁ?&hﬁgal Qﬁégd Sitdibn }Qﬁ 3b %Sbémg hanra s ad¥e @Qﬁ@&gé 10100 Because
the pltgl*?otJ bf’ llt'lf‘lfﬂ%ngffokn()\qg nhe amoun?atevgrulce{l %}pg%l%lltlecfl& blerg!i:“labatn?ocl oncehl% rcétatmnal

specd gf lwg |3%18fql%g g]?elsrgtgt&na @e%gﬁﬁ‘t B eRbe aaqrmp@e)tg%lmtlﬁagmmmal rotational
speed s Btjelg glepecdiovstatine & Bef I26h@eich évsgiontiods) pralegdow braed/iaghoorque driver
590 %n thﬁQontﬁQ) 18 Ghis nfddmer %ageﬁﬁnt b:Men d113|¢Q,t1p 3243ckel DY cah 4Oachieved

durin %gegennée%hte%%%pmc%%om o%ggmboé %%m %%ht 5%91" 133-’03ch b?u‘!iQd wifia3racks

movemend philevaign! 4G eahdEreorednyain Yexke b rrent s a r ange
b ént yve embadirorntmedery 3 Hgandfe s¢t fpaotath bijies scesfvd p Ehyedidhat fiffigagscrg s A330
tends RS Rfksingd 123V @hd QUST tBFD Pk TEID Bm drbapi@lytdbwiwigdly inffietdsection of

arrow%@l’i)albﬁultrﬁg }:{H‘n@ltlmgleé Wn gﬁ)ﬁﬁ'in%(restdm&dly 1D thlsjcglboglgen:g%hen bolt

5 s B S e b K i B o
specdizet WeEnATYeT 1269, TerieBdag bt BvilSgfepent ip 1010 (g hapinglF 0 kipompheing
moveddekehrd eRdirdditdothasy ¢3ead nptoatiad oftViertiesd tiftiyg ad ot edingy nt ecB@ism
will st§1l119zﬁe(i (ﬂ@ﬁe &J‘s@au@&@ t&&4 118 tr?m Eocbtuﬂt:lb@mho(ﬂgméjf 23Y @henQolt 32 and tip

1010 48 Jb {):lFm%&p I:m{ui;]mgr inZlES «H?east urtq bolt ?2 %%Lt?ned enou hcg at tgtcd ?gtlphlﬁl())

to a"omﬂp\}i”r?g%wilal&}ﬁéo 35 psegpes e RegreE et %m’d’ @ﬁ‘&fﬂby frecing

motord B | 0ve pgapotattitonisg wfewt 1320 4nd drveohs Yyoiitg 1320 anfiltie 1 @10} & iganticipated
risk (albeit small) that rotating at such a high speed
when initial contact between-3driver 35 or socket 1010

and the head of bolt 32 wll danage one or both if the
driving surfaces of both are not properly aligned
during first contact. Accordingly, in one

enbodi nent an alignnent sequence can be used to
facilitate initial engagenment with driver or socket
head 1010 and bolt 32 where the effective rotationa
speed of driver or socket 1010 is substantially
reduced. Normal high speed rotational speed of high
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In one enbodi nent changes in the back pressure to
notor 1210 can be used to determ ned proper
t. is anticipated that resista
ﬁggﬁlg%%ﬁgf dr| ver or socket 1010 will var y’]&ﬁ{ﬁﬁoémﬁzﬁm
proper engagenent (where the driving faces of both
that regtptitiy e fcyeles” 8 anpetfing pemaieid 3 Wrdvyreihis Resie dpvaspriere atpolt
32 widbe f2al.t 32) neet conpared to driver or socket nerely
SR %ﬁbﬂgo@xﬁe&@lﬁf aQ:fﬂa&bx@seh%@s@u&fonb@E 501132 is ncthEiblﬁpletely threaded from

its t1p %o 1 s hcad auae erg f:x|1srt]s a nog li:re%deedsl’aﬁgi[)g Vgﬂhntrl%%sg acy —c% chﬁqﬁga%gcmoﬂgand

sises Belepl A UFBE B BP T ST PO BPET BT t\“ﬁdﬁ%’f’%ﬁa ot bolt 32
is betwapuvehe thnagdaipottiamios e theeadeld portisre df tpperded lewerirsre sqoticappdd and 46. At
this pENGRORNBN Wil theklyRFQRE Em RACBELIRM el Sncth) BLiBInGHMs the threaded
portlog %} t‘ﬂ@l%aer fste4&tioPds, T30 chi%ss t]ng :Lgmﬁrﬁqe H@ld'i'we?? g%%@lotl(h&n have

o xR RO e GBI P B OyEo 53 g 1 rotied
(albeit ygingmownt epyibandh iy &b rhut DR ifieatstouo thatRIoICHenEigaEent can be
contind @ dudisd thd rmnGdet 6f the@iplitbnil prdcesk t Immgdianaly, dftevwegagengent ofbolt 32 with

the 10&!&9@9:@&.:%&1 mgz'a s%il Grhoun AT tdrgddSA1 gpﬁe@d-ed 1310 to stall.
Tg}uém%dﬁh]; tlgq]tenm of boli]t 39 in tﬁe l‘?an%es 4?7U of ?ower rllser 5 otxo§ géj tht g[ee fall dlstance

b oper - eng
of the Bofis3 25puldpsyready wyby syrgnch ‘ﬁ’@@@&g Vstctlfiging HEVE" eﬁﬁ%&ﬁ%ﬂ‘w&&ﬁl i tower
driving $ig dr docketd Bt @r ThHinw@n p¢ perithertydgemewmtench 400 lowered at a f4spgr rate then
bolt 3¥ BhEiAEHS o RTBQEWARIMY Sighthih g2 RaMBatF 8 neneedstdphif tvicadh 400 could be

used \Ehn gearge ha%{s%ﬁ%ﬂ(? l%@cr%cn%%@ﬂ)el ({]Stéﬁllgg t 'ﬁ]@ fr@%ﬁ d1st§1§:e ldpbo%@g) while

seguences mati c a rams_for r‘r‘ponents
driving (g o4 pefehi AP ¢ E‘ npy rgiging (or rotatingiatg \eRSIPEPEHY ough 47
i Acbivdle, syetpdetiol 82 digerys herthreaded ppréionf @pngg AT of loyeF BT ation 46,
the lo® Qaque 9brtiér g widiéh 400 G cbdih Rt ghitdn b EIF 3293t i gh BBque b@tion wili not

be nchQJ)thtg sBulaUBh stbafd@codt ik s bGakved detdeeN@e RN of RWBE hldGhe flange 43
cha |sn113 0, sliding systemfor sliding housing 140

°f‘h"'(’8‘§i’|fr‘?'?8%%°f‘p stons 362 and 364), and lifting fork
reE pRE e pAinepo e waroR 490 peichoso bigherI e dan dhodgishisf drig socket
1010. 0idink eisbramnchi, whak chdrowizghmejue partionos nebded (¢ dhahel dpiying torque for bolt 32

excee@ﬁqgcjoﬁhgxhch Bffdbfer bR EdrdluQ Qrivtabortlo), AREcLADAH triRifibn from the low

torque?to tth%'ﬁa%r?&dglféfg gng at .o %egg 8%%%40%%8 s(vgf!ct?‘ Er!)rF %HU éﬂ@gto high

torqug @ed Yifegepianrting ?DSras Kyoay aEFEOyY Pl 3] e there may
be soBadsbiseih fhy thrqpilastponioyafDlawgart3 bppa rigrresciiae Wpich increascs the amount
of tordu® ElqiFeQ €@ Bo 102 WaIB ocEid BEH0aEhcB D cbLikdnsitdnaalths high ©8jue portion

and tuk‘rn)%it9§unglﬁth Qdebnggl 9 A \Jrﬂu{h%tne 'th@'i:(ﬁ"c{de QJun;@ kd 4:i¢d o138 Becreases and

wrenclh ﬁOOdﬁéSltg)ﬁtb%]l( ﬁé}]ﬁ}f\a tgrﬂvencélé? S“faﬁs ung{r':s o1 Odr(]:f % shou% c?ntacgb lwecn bolt
32 andtieiesngicnit aghigedarhgn pesinmarch Y1 t7asgionstg Fhahﬂg’P t?“l“SP%‘t‘ﬂ“t‘%“OmP‘m
the tighyhinpaietess/ 00 can have an interior chanber length L

( %Iv“@ g &P of kit l(ﬁagauao@ qoﬁ@&@@bgﬁﬁled RERIdreioNdd aSy 66 &iding
bolt 3?”} E? ‘mfh"(‘:’ﬁ’g%"é‘} &X tﬁa sd:%em%eq henggplrs Egasgodnqld% t[épq()hh(guch height

approB GRS HBHtr ProBT BHeS B e EeTFHIGY BPAGor el 2o g depag 2 of o voper
riser sk@io@t B A Dax tigd olent wekHestorqddis epdctddlid be tkquired ip @xeking up bolt 32 and the

high t@f&b@ﬁl{v@&ﬁ %glﬁb]ﬂbidm&ﬁ:ﬂ 46 cdnl @ S v ot kStatdig Airivek 3ip @A Ebcke@ 1010 in the
I | I
derCtloR oP arrowaﬁez?h ﬁbgt"g’%‘g dgxgn bf(i ftuntil ]fel'ﬁ%grh@%r ﬂs%ﬁ&ed

I Oor wa 4 e art of %10 b
AN e PPk 8 YRR 5 ockggID10 can be
disengaedgirom hybyv @ et vartivak liféngding '@@’Pmt@nneelﬁanam A SRR r7ives Yiriysy 4 gyigocket
740 can be |ocated to the rear of cylinder 700 (Figure
34). Hydraulic fluid can flo#sSnto fromport 713
causing piston 740 to nove in the direction of arrow
774. As piston 740 noves (in the direction of arrow
774) past port 722, port 722 will see hydraulic
pressure causing the flow direction nechani sm
schematically shown in the figures to switch flow from
fluid source Iine 713 to fluid 15 source line 715
causi ng the piston 740 and rode 750 to enter the
retraction node and nove in the direction of arrow
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On make-up this process (alternating stroking of
pi ston 740 and rod 750 in the directions of arrows 774
is repeated until a pre-specified j
w;ﬁg%géﬁ?on the extension port with the 35 lf)&( tb%gﬁi@l
having a reduced pressure (low to zero)
1010 gip dhgrdirggiion Pﬁ?’é"“’p?"g ek giventn ersqdes HYO0 & alisle?fﬁr@d B?ﬂzm”é%ﬁ the
directidd Of amdv 6100 tFB Qonevfitivaotpsrent pOHwSnabf400milbwd Withh aglygothetical
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partialfiege |S}aﬁﬁ1€g state of bolt 32 and re- cngagcmcnt with the upper riser sectlon drwcr tip or socket

can be slowed to avoid cross threading the upperriser section 42. Immediately, after engagement of bolt
32 with the upper riser section 42 only a small amount of torque will be needed.

Driver tip or socket 1010 continues to loosen bolt 32 until a desired position for a “state of
breakout” is obtained for bolt 32, After the desired state of breakout is for bolt 32 is achieved driver tip
or socket 1010 is disengaged from bolt 32 where vertical lifting and lowering mechanism 1300 raises
driver tip or socket 1010 in the direction of atrow 64 and driver tip or socket 1010 is also retracted or
moved horizontally in the direction of arrow 61 so that none of the components of wrench 400 will fall
within a hypothetical cylinder extending from the outside of the flanges 43, 47 of upper and lower riser
sections 42 and 46.

After clearance is achieved from the upper riser section 42 is removed and lower riser section
raised so that a new riser section is seen connected to previously lower riser section 46 (and now riser
section 46 becomes the new upper riser section and the newly raised riser section becomes the new lower
riser section), and the breaking out process begins again using the above referenced steps.

It is expected that the entire cycle time from first starting the torque wrench 110 in the direction
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In one embodiment motor 1310 can be set to rotate lifting screw 1330 at a slower rate such that
lifting screw 1330 tends to move housing 1230 (of high speed/low torque driver 1200) upwardly a little
more slowly in the direction of arrow 64 than bolt 32 (being loosened by tip 1010) tends to meve
upwardly tip 1010 and housing 1230. In this embodiment, when bolt 32 rises faster than lifting screw
1330 attempts to move up housing 1230, the head of bolt 32 will push tip 1010 (and housing 1230)
wpward in the direction of arrow 64, tending to cause screw 1330 to also rotate faster, turning and
speeding up motor 1310 to catch up to the height of bolt 32. In this embodiment it is anticipated that the
threading of screw 1330 will not lock up with the interconnecting threading for housing 1230,

In one embodiment motor screw 1330 can be turned at a rotational speed which will approximate
the vertical lift of bolt 32. If screw 1330 is actually turning faster and causing driver tip or socket 1010
to move upwardly (in the direction of arrow 64) faster than bolt 32 is moving, driver tip or socket 1010
has enough excess socket depth compared to the head of bolt 32 that driver tip socket 1010 will maintain
adequate contact with the head of bolt 32 during the entire upward movement of bolt 32, For example,
the head of bolt 32 may have a nominal head depth of 3 3/8 inches so that when driver tip or socket 1010
is fully placed on the head of bolt 32 3 3/8 inches of head will be inside of driver tip or socket 1010, If
during the lifting cycle screw 1330 raises housing 1230 (and driver tip or socket 1010) an extra 1 or 2
inches compared to the height in which bolt 32 is raised, 2 3/8 or 1 3/8 inches of the head of bolt 32 will
still remain in driver tip or socket 1010.

It is expected that the entire cycle time from first starting the torque wrench 110 in the direction
of arrow 60, loosening bolt32, and moving torque wrench out of the way and ready for the next loosening
cycle will be less than sixty seconds. In various embodiments the entire cycle time from the start of a
loosening sequence for all six bolts on a single flange level to completion of loosening sequence on such
flange level is less than about 30, 40, 50, 60, 70, 80,90, 100, 110, 120, 130, 140, 150, 16@, 170, 180, 190,
200,210, 220, 230, 240, 250, 260, 270, 280, 290, 300, 310, 320, 330, 340, 350, and/or 360 seconds. In
various embodiments a range between about any to of the above referenced times can be used. In various
embodiments these timing limits can be maintained for greater than 5, 10, 15, 20, 30, 40, 50, 60, and more
flange levels in retrieving tripping out the riser string.

Initial Engagement Between Driver and Head of Bolt

After driver or socket head 1010 has been placed directly over bolt 32 such that the centerline
of rotation of driver or socket 1010 lines up with the center of rotation of bolt 32, there may stillbe a non-
alignment between the driving portions of driver or socket 1010 and the driven portions of the head of
holt 32, There is arisk (albeit small) that rotating at such a high speed when initial contact between driver
or socket 1010 and the head of bolt 32 will damage one or both if the driving surfaces of both are not
properly aligned during first contact.

Accordingly, in one embodiment an alignment sequence can be used to facilitate initial
engagement with driver or socket head 1010 and bolt 32 where the effective rotational speed of driver
ar socket 1010 is substantially reduced. Normal high speed rotational speed of high speed/low torque
driver 1200 can exceed about 100 revolutions per minute, e.g., about 100, 105, 110, 115, 120, 125, 130,
135, 140, and 150 revolutions per minute. The alighment sequence can include high speed/low torque
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5,4, 3,2, and/or 1 revolation per minute.

The slower alignment speed with high speed/low torque driver 1200 can be achieved by
controlling the speed of motor 1210, such as by placing motor 1210 in a low speed phase.

Additionally, the slower alignment speed with high speed/low torque driver 1200 canbe achieved
by only intermittently supplying pressurized hydraulic fluid to motor 1210 (or supplying pressurized
hydraulic fluid in spurts). Another option is to make motor 1210 a variable speed motor. Such an
engagement mode can be maintained until a proper engagement between driver or socket 1010 with bolt
32,

Proper engagement can be determined using a variety of means such as: (a) calculating a vertical
movement of driver or socket head 1010 and/or measuring resistance to additional vertical dropping of
driver or socket head 1010 when driver or socket head is restrained from additional dropping by the bolt
head; (b) measuring backpressure in the hydraulic pressure of to motor 1210; and/or (¢) measuring
resistance to vertical dropping of driver or socket head 1010 (and connected wrench 400).

In one embodiment the effective vertical height of the head of bolt 32 is 3 3/8 inches. In one
embodiment a vertical drop of driver or socket 1010 a specified amount (e.g., I, 1 %, 2,2 %,3,3 %,
and/or 4 inches)(or 10, 20, 30, 40, 50, 60, 70, 80, 90, 95, and 100 percent or the depth of the head of bolt
32) over the head of bolt 32 is determined to be effective engagement and high speed/low torque driver
1200 can increase to its normal high rotational speed mode.

In one embodiment changes in the back pressure to motor 1210 can be used to determined proper
engagement. It is anticipated that resistance to the turning of driver or socket 1010 will vary before
proper engagement (where the driving faces of both driver or socket 1010 and the driven faces of the head
of bolt 32} meet compared to driver or socket merely spinning on top of the head of bolt 32. This
difference in back pressure can be used to determine proper engagement.

In one embodiment changes in backpressure to motor 1310 of vertical lifting and lowering
mechanism can be used to determinc proper engagement. If proper engagement is not obtained between
driver or socket 1010 and bolt 32 (where the driving faces of both driver or socket 1010 and the driven
faces of the head of bolt 32), bolt 32 will resist downward movement of wrench 400 and increase
resistance to vertical lifting and lowering mechanism 1300, which can canse motor 1310 to stall. This
difference in back pressure can be used to determine proper engagement,

In one embodiment one or more (or all three) of the above means can be used to determine proper
engagement, .

In various embodiments the above referenced initial engage steps can be used in both the make
up and break out sequences.

Schematic Diagrams for Components and Hydraulic Flow

Figures 45 through 47 include schematic diagrams of the hydraulic circuits controlling the high
torque driver system 590, low torque driver 1200, vertical lifting and lowering mechanism 1300, sliding
system for sliding housing 140 (cylinders/pistons 362 and 364), and lifting fork mechanism 1400.

Figures 45 (make up) and 46 (break out) show fluid flow and control for the low speed/high

torque portion 590. In one embodiment, automatic reciprocation of piston 740 (distinguished from
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ports. Cylinder 700 can gavc an interior chamber length L (between first 712 and second 714 interior

walls), and piston 740 can have a width D corresponding to the interior chamber size of cylinder 700.
In one embodiment fluid source lines 713 and 715 can be located on side walls 712 and 714. In other
embodiments fluid source lines 713 and 715 can be spaced apart a desired length (such as between interior
walls 712 and 714).

In the start of the extension/advance mode for piston 740 and rod 750 (i.e., movement in the

" direction of arrow 774) piston 740 can be located to the rear of cylinder 700 (Figure 34). Hydraulic fluid

can flow into from port 713 causing piston 740 to move in the direction of arrow 774. As piston 740
moves (in the direction of arrow 774) past port 722, port 722 will see hydraulic pressure causing the flow
direction mechanism schematically shown in the figures to switch flow from fluid source line 713 to fluid
source line 715 causing the piston 740 and rode 750 to enter the retraction mode and move in the direction
of arrow 772.

The retraction mode can be controlled on a timing basis which can be flow through port 715
for a set period of time which can be 1, 2, 3, 4, 5, 6, 7, 8, 9, and/or 10 seconds of retraction
pressure. In various embodiments the set period of time can be between any two of the specified
periods of time.

During make up the above steps of entering the extension/advance mode and retraction mode
continue until piston 740 stalls from reaching a specified back-pressure. This is preferably the
backpressure which causes a desired torque on bolt 32.

During break out the above steps of entering the extension/advance mode and retraction mode
can continue for a specified number of strokes.

For extension in the high torque cylinder 700, pressure is sent to the extension port 713 causing
piston 740 to move in the direction of arrow 774 until pressure is read in the pilot port 722(this will occur
when the piston 740 passes up the pilot port 722 to see the hydraulic fluid inside the cylinder710). Once
the pilot port 722 sees pressure the system reverses hydraulic fluid flow to now send fluid through the
retraction port 715 for a set period of time which can be 1, 2, 3, 4, 5, 6, 7, 8, 9, and 10 seconds of
retraction pressure. Flow through retraction port 715 will cause piston 740 to move in the direction of
arrow 772.

On make-up this process (alternating stroking of piston 740 and rod 750 in the directions of
arrows 774 and 772) is repeated until a pre-specified pressure is reached on the extension port with the
pilot port having a reduced pressure (low to zero).

On break-out this process (alternating stroking of piston 740 and rod 750 in the directions of
arrows 774 and 772) can be repeated for the set number of cycles.

Overall Side View in of Steps In Making Up (Tripping In) Multiple Sections of a Riser
Figures 48 through 57 schematically show various steps in making up individual joints of a riser

40,
Figure 48 is a schematic side view of the step of making up a riser 40 string of lowering (in the
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the first riser section 46 showing a plurality of riser bolts 32A-F ready to be tightened with the spider 50
supporting the riser 40 string and a plurality of torque modules 110A-F are located in their home
position,

Figure 50 is a side view schematically indicating that the plurality of torque modules 110A-F
have extended {radially in the direction of arrow 60) are making up the plurality of riser bolts 32A-F
while the riser string 40 is being supported by the spider 50.

Figure 51 is a side view schematically indicating that the plurality of torque modules 110A-F
have completed the make up of the plurality of riser bolts 32A-F and such modules are retracting (radially
in the direction of arrow 61) to their home position.

Figure 52 shows the now made up joint (flanges 43 and 47) between the second 42 and first 46
riser sections is being lowered (in the direction of arrow 63) by the rig lifting elevator 22 after the spider
50 has been retracted (in the direction of arrows 54).

Figure 53 is a side view of the now made up joint (flanges 43 and 47) between the second 42 and
first 46 riser sections is being lowered (in the direction of arrow 63) by the rig lifting elevator 22 (which
supports the riser 40 string by attachment to the upper flange 45 of the second riser section 42) after the
spider 50 has been retracted.

Figure 54 is a side view of the elevator 22 supporting the riser string 20 by the upper flange 45
of the second riser section 42 and located this upper flange 45 in the spider 50 for support. Arrows 52
schematically indicate that the spider 50 has closed to support riser string 40 by supporting upper flange
45,

Figure 55 is a close up view of the elevator 22 supporting the riser string 40 by the upper flange
45 of the second riser section 42 and having placed the upper flange 45 on the spider 50 for support.

Figure 56 is a close up view of the elevator 22 being removed (schematically indicated by arrow
64) from the upper flange 45 of the second riser section 42. Riser string 40 (along with second riser
section 42) is supported by spider 50,

Figure 57 is a perspective view of all six torque modules 110A-F in their home positions and set
up in the break out mode on spider 50. Radial arrows 60 and 61 schematically indicate extension and
retraction of each of the modules. Upper and lower arrows 62 and 63 schematically indicated upward
movement and lower movement of individual drive sockets 1010A-F for each of the modules.
Rotational Counter

" In one embodiment a rotational counter can be used to count the number {and possibly the
direction) of revolutions of driver tip or socket 1010 after driver tip or socket 1010 engages the head of
bolt 32. Because the pitch of the threads on bolt 32 are known the distance of vertical movement of bolt
32 can be determined. This distance of vertical movement of bolt 32 can be made up by vertical lifting
and lowering mechanism 1300 in combination with height sensor 1350, The counter of rotations of bolt
32 can be for one or more portions of the vertical movement of bolt 32. Different portions can be
analyzed because of the step where bolt 32 freely spins between the upper and lower flanges (43 and 47)

and/or drops between these two upper and lower flanges (43 and 47).
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E@?%‘ﬁ "2bd tip 55852bore in second drive pl Eng?m%@l
piston rod tip 860bore in first drive plate for drive
pawlonSatiiddinent rogeoehebuated aze bpliget o faunt tHy pumebep@pgd possidbly the
direc B PSridviutidnd $HVAP21 B8LO RRINGNGIn SRESAS SC@iwbr BldHR1 N) to calculate the

vcrt1c:818r§oq'grgent oggrwv\p? 291‘ s%ék’l‘t?’l%%g) 15%1409%%9:8{ %qgll:ads on screw 1330 are

connect ors drive pa . 0
knowp e Gy o Haiiesh SOHIeUeo il BT 1 e %&k‘*bﬁm Bah be
deterrgiped. ﬁgs)ilsm@@omcalevwm@@w|b¢/é‘¥~‘d tojcpntrpbHfipgdng logpering mechanism

1300 Bin@ vhr@is 2 dopeniing st@enckkead of bolt 1030dept h of
openi ng 101040dri ver shaft
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1042first end 1044second end 1046c¢cross sectional shape
1050hi gh speed connection area 151052plurality of

WO i ver 1210nptor 1220belt 1222tensio

teeth for high speed connector 1200hi gh spe
® Flibigpg

201230housi ng 1232first end 1234second end 1236t op
LIST OZ 33HEREWOE REMERBGSeni ng for vertical lifting and

t OV FdIBEing G20t oF ZAeténlds QAR WFaR ik Pfeseidpplicaddn: | 1 fti ng

angd el ouesing, screw 12500l urality of tracks 1252track

1

and Io@%ring nmechani

and | ogering screw

32
40
42
43
44
45
46

155
156
157
160
170
180
190
192
194
196
198
300
310
320
330
331
332
334
340
350
352
354
356

ack .1300vertical liftin
RSO PESS SRS |1 111 ng

lifting elevator for rig
bolt

riser

riser section
flange
floatation/insulation material for riser section
upper flange
riser section
flange

projection of cylinder
gap

spider

arrow (extension)
arrow (retraction)
arrow

arrow

arrow

arrow

arrow

arrow

control panel/hydraulic fluid source
wrench system
wrench

sliding housing
top

bottom

front

rear

side wall

side wall

foot connector
foot connector
foot connector
foot connector
brace

brace

brace

tracks

track

track

track

track

base

top

bottom

front

radial tabs
conneccting pins
coanecting pins
rear

guide system
guide shaft

guide shaft

front plate
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60

351332arrow 1334arrow 1350hei ght sensor 1360novi ng
i ndi cator for sensor 1370depth to known

oriqgin/level/standard 401400screw lifting j
wga@% bl)%m42691

B 1404arrow 14101 fti ng fork 1420pla
451430t rack 1432track 1440driving hydraulic cylinder
and pi 8f%on or pair ofxtesiopadigstey| i nders and pistons It
wi | | bé%8understood t#fPi#ach of the el enents described
above, 3l two or mr%iﬁﬁﬁﬁggﬁﬁﬁr@yba@ so 50 find a
usef ul 3@ppl i cation i Ry@hlietylinyfasd MfonTet hods di ffering
fromtbe type describeid above. Wthout further
anal ysp& the foregoipdjauli flindes apdnigtign r eveal the gi st
of thei esent invenlf;?re@ that others can, by applying
currengyknow edge, r@@gﬁcg ¥oag@dapt it for various
appl i catg ons without t@m tting features that, fromthe
st andpéiint of prior apttom fairly constitute essenti al
charact®istics of tH&teg¥neric or specific aspects of
this iﬁggenti on set f&f PR ¥ the appended clains. The
f oregougg enbodi ment sopapaikeseRted by way of
55exanptee only; the $cwopeopeding hedipeesent invention is
to be K¥drited only byp@hefﬁfdwﬂi@WHgg;@Fa}i ms, WD
20091134201PCT/ U52009PJEBEY TeeraAfififBs and lowering seropp,
i nprovegh mul ti-bolt QL &tyat Or que wrench system for
i nstal kiogng or renovi mgtandpl urality of threaded bolt or
nut meaters on a risesconddeé system conprising: (a) a
pl ural B of torque $igAtI®KdrivE&ach torque station
i ncl udflfo: 5(i) a W%ﬁ@j&fgﬁ; gggugap{g&gi ncludes first and
secondggnd portions, g ¢an Gve tar RRAGvem the first end
porti omowf the body; reciprocating cylinder

702 arrows
706 ArToOws
708 arrows
710 cylinder
712 first interior wall
713 gxtension port
714 second interior wall
715 retraction port
720 cylinder yoke
722 pressure port
730 opening for pivot pin
734 pivot pin
740 piston
750 piston rod
760 tip for piston rod
770 arrow
772 arrow
774 arrow
778 pivot
800 first drive plate
810 second drive plate
820 drive plate extension
825 spacer
830 bore in first drive plate for drive gear
840 bore in second drive plate for drive gear
850 bore in first drive plate for piston rod tip
852 bore in second drive plate for piston rod tip
860 bore in first drive plate for drive pawl
870 bore in second drive plate for drive pawl
880 first bushing
g8 opening
882 second bushing
883 opening
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(ii) a high torque wrench operatively connected to the
drive head for rotating a threaded bolt or nut nenber
at a first rotational speed under a high-torque

WO GHI{18520M (iii) a low torque wr 009/042691
operatively connected to the drive head for rotating
the thrsaded 10bolt @urgtittofeemixesrs at a second
rotati 8¥al speed tha@rﬁgggg%ﬂ?iéq&egﬁi otati onal speed
than t rot ati onal ) 0 wr ench;
(iv) a?%ari zont al poéﬁ{jrpg‘ﬁrl br'lmgsfmr%:glce g%ﬂ%%’l s1{anﬂrdg":§)rrovi ng the
drive head in a generaldyiphori zontal direction;
(v) a vertical positisespirgtaimchani smfor noving the
drive BB in a generaiing rdeadafielt 15di rection; (b) a
sour ce pjo pressuri ze(ﬁfﬁi}iq@gﬁﬁtl?‘?at drives the plurality
of torgge stations; gpdend (c) a controller that
cont r ohe4t he pl ural i tsgeosfentior que stati ons, including
t he hi gh%tor que wen@tp]e;%%ectbhésllla@v\gtor que wrenches, the
hor! Z_O gl posi ti o_n| ﬁ‘Erai ﬁ%‘%{lﬁ}]@fﬁﬁ 'a%?igee%i Lho il c?orrtl cal
posi {1 Qiiong mechani sl TR St Ural 11y of
drive hegads simultaneausl y engage their respective
bolt on2xut nenbers. b202. The i nproved wench system of
cl ai m 1222wherei n si x teugererdlexst ati ons are radially
spaced&ffout a circl %‘;:ﬁ the six stations
si mul t ggigousl y engagegedsheicy respective bolt or nut
menber 3236 3. Th& i nproved wrench system of claim
1, vvherléign t he i npr O\be@wfenvch' il?_ ti nstdail | ed on a
dri 111 44 i g to make S M.GRALEER AT ISHE KMo,
secti onss, 4. algtmrugé{@é Wrench systenTo
claim igngher ein the gaeproved wench is installed on
25a spitgar of a drilltaelg rig to nake up a plurality of

ri ser ji%ﬁgnt sect | ons.fmk. 5. The inproved wench
systemgf, claim 1, W%IFEAIﬂfuﬁ%%dﬁ&%&%&&ﬁmﬁ a robotic
controlkgyr. 6.mold¥e 1 MProved wrench system of

cl ai m 1z3owher ei n t he vedied! tidink ed lbwweriag WO UL er .
7. The133¥proved w enafre¥ystem of claim 1, wherein the
controlf¥r is a rermtﬁé*if’l“fLo 8. The i nproved

ntrol.
wrench 1&¥st em of cl aigi® t;i%%pgopseg@p.h hi gh torque
wrench jgfcl udes a 30m@§yto 1@B%h arighyidveaithidesdcyl i nder
attachedoot o t he wr enchrelodifting metherioy| | nder havi ng a
pi stonlt§2t h an ext endd@B¥e push rod that rotates the
drive Hg¥d under the Hibghs 4 or que condition for
rotati Ghhg 9. i nproved wench system of
cl ai m ligzonher ei n eachratiow t orque wench includes a
| owtonéaze fluid driveskrotary notor that rotates tlhg ,
drive Hé¥d under a | chigEprytal ofidirder gRd RiipRatr ppir of doving
second rotational sp&edfRATHE*at a hi gher rotational
\?ﬁgxﬁgﬂg ‘g’%?réttf"gﬁ}éag ga%:ﬁtétj t]:i%?%%lénstg%gcglbgy a%gvef orr] ?v&og)lir %%éo%gtgg‘%a‘y also
find 4 yspfnloappiibatigmen etherstyrss efmethods differinmirornpfe e despiifed poRye. Without
furthdr @R, thOfotEyindTOIIGH filly ropdrialiy otbapechdavehtionttive oders va, by
applynlg oMby vl@zil g@ﬁl:atdily adapt it for various %Eﬁcaﬁ:fﬁ@fvﬁ%%ﬁo%iﬁ@féﬁlures that, from
e G5 Sy S B T S LT B Y BB it o
this iny@atn Fdorihrip fhsversndgdetiins- Ystoraries criodimena 1o PRRBdioR Wy of
examgla 64ly;| tiowwedpo bElepraehiorveas igo boligid onkry thefiolyminglsbins. O
to about 500 ft. || bs of torque.
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13. The inproved wench of claim9, wherein the | ow
torque notors spin their respective drive heads during
their respective |owtorque conditions.
WO HHFM W ench of claim 8, wherein the hi é’ﬁﬂ‘@?‘ﬂ%‘u”l
wrenches drive their respective drive heads during
cLamibei r respective high-torque conditions at |east one

r ?V %nlﬁlbrg%d n‘ﬁlitﬁbo-[trb? nl'lt W&&WQCN}@QE h‘orqxstaﬁlng |mmcr]wvmg| a plurality

ot uref S S AR § R o TR E Do, | 16, The

i ﬁmramtwf&wﬁ stavone,| cafhriprass stafipeipetdingeach hori zont al

posi t i Gnivmgchedhtniishdesfedt adesoat enll pagdns.omb driv sieadon the first
b@@rdoggnmhggbd,sl i dably connects the housing to the

ase.

b

wher ei al}i%lhmﬁue %re%c‘ﬁ O?Jr{lgﬁag g%n%&f)%ur acﬁfvc EJaéll: p%ila%ﬁl antalg?dw
1 BtiHE TBRRP A (e sgsed o gk igraee R

bushi n@s 2 bivi tetais wrenglbepaativelitcgnitepfed tathe finvg dead fneotoagipgihe threaded
181t It mdRbQ\wed syoNBkutiofal eead thatlid 2 Hidher ﬁ'ﬁaﬁoxﬁaq:hcdbﬂi&ethe
| g)q_, e Se éﬁﬁlﬂérh?glhltc;ré{ueqrren%ﬁ]afts and the plurality of

19, THO ST 6 Poy ERER 5eoeR e 157 dfr kA sty
hb‘?rlzz'@ﬂtdaiﬂmp'b3| tioni ng mechani smincludes a hydraulic
cylindeya mﬁbamostzmgmhhutsm fed rhdir@gttltbeiriwememtai gegerally vertical
hgyéhghg relative to the respective 15base. 20.

:(;Iaga tsenpce ressurlzﬁcp ﬁuld {ﬁ]:lt d%lviaslt%é)}dral%oqr u?rﬁd@ s%ﬁfﬁh dagrgr tical

C A el e i Py o oraus ygtiony B BE PEN TUVERER
the lovofrqoé wiemahds, thwirei@ital p@ tiokingmaechindal. angdsivestigphposigjoning mechanisms
such tI[EEiEQ BitaBENok MGl HElAS siAuIEQLly Q@Eje&ﬁeﬁﬂk@p&btﬁm&@f}ilﬁ ehedrBeral

J Ckl n e 53 iy ) . TC ue's 1 al ce
gcki ng, %? aw e%@ﬁj ryg@%gfcc{naﬁlg i:Eg MERRS LSt &@gg@m rﬁﬁipx d

connecte e
about g ﬁfﬁlcd*%ﬁ‘e i é‘ﬁ%"l’?s i‘i‘?‘“ @P%ﬁ“ﬂ?’ Fpae

i Acl udéke improypdaaehshy syaﬁe@gf clyﬁlol Y"h‘ﬁelf the I}ﬂ’l}fﬁ@/e%fﬁﬁ@-ls installed on
a drillinf 6} tede%e G Sl whisetjoihthieadiaskabl y engages the threaded

agea O’i‘he 1&&0%%&&9 sy @mloRLISE: Iaﬂ'ger&QVheﬁmﬂer Reu& 0 Gstalled on
he inproved wench

a spldedfol‘ %rglmﬁ]rf to hkc ug aﬁﬁsrahgrhof{lscr om:i’ sec% 6111tsl on includes a

vérti cEe lﬁéfogqthr%% B o AP S (i SRt s hptc contotter

eV e MENie idprotddevrehich yweremat clbime, whape tht pandrokdr ftajcomputer.

24, Thep 1@5%@@(::1\% SRGH 00fifl 12ivAdrdin thab&@ieNd is@aadbte control.

t g'l‘ q ueT]:Tc’etlggnloQ r& V!VI‘QI%L yﬂg% o@cll:i%alc whog*@m each high torque wrench includes a
body, and a hydraulic cylinder attached to the wrench body, the cylinder having a piston with an
extendable push rod that rotates the drive head under the high-torque condition for rotation.

9. The improved wrench system of claim 1, wherein each low torque wrench includesa low-

) - r%spﬁc%é ofllt OF]Illlt memaers

torque fluid driven rotary motor that rotates the drive head under a low-torque condition and at a second
rotational speed that is at a higher rotational speed than the rotational speed that the high-torque wrench

rotates the drive head.
10, The improved wrench system of claim 9, whercin the low torque rotary motoris operably

connected to the drive head with a belt.
il. The improved wrench system of claim 1, wherein cach high-torque wrench has a torque

range above about 500 ft. 1bs. of torque,
12. The improved wrench system of claim 11, wherein each low-torque motor has a torque

range from about 0 to about 500 ft, Ibs of torque.
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menber, and each reaction nenber is operably connected
to its respective horizontal positioning nechani sm and
noves in a generally horizontal direction along with
its respective drive head. 25. The i nproved

wrench of claim1, wherein each torque station
ilrc| udRSmErOYaEEIc A SORENBRACD hAPVCATIHC Feiptsiseia heir respective
drive hep&Sintingidinrgspptichmi tequecaudidas.i t s respective drive head

49 NOYR: infdrive@ORGLRIok Y clvigl 8,1 CirbheitlieOGifH-QRuE Rtebtey @ivieheir
re speculmt vk ﬁélgsecﬁ];lh V&ﬁi g?p%&t'vg Hlﬁ}gﬁom% conditions at leaﬁ @ne rIwnJﬁltmn

| proye wher el .n. eac

dt-at i O FREVHIBE Sl B AR A P‘g’czi"ﬁ?,‘tpﬁﬁf‘%“%dl}efhamsm
includeq 4 Hopsirgplifahliconngped @izitaden t he ext ended condition each

bel t T imprRged OfckchCaRIale 1 §, | whatelnyeaEOMRizb g pbﬁﬁdmdgmechanism

includedM ieQJ? oﬁ 1§ez{r %&Bﬁg&hl‘éﬁs;ﬁ!ﬂw&n&%@%e'héus%‘gttéléﬁt‘@Qe in the
§¥ Ehe HP Yes\\yée&nlbﬁéﬁgﬂsbwfherern gac%lg!?gﬂgln légf:é olurailtg ﬁﬂlgsqu%gs
the basef ipqlydesa 1eP~°é P shaft prifbasbughingy ghidably icenngsy 19 e fead AbF B#&t on
oper abheymgomdectedl of odrith e wherkiniemd) bhswe idcludeyp\pbumading of gfafts and
the pmrm,eozmuaﬁn%aslfawmgece@m pRRd1 Aflsﬁgﬂk ng fork to slide
E at Ehc dlmglfovedt ﬁren ?atir{'i\{g erem eac ontaI p051tmn1ng mec]?a§rsm

I ser stirl r
mclud%ﬂofﬁﬁw'gﬁ FHderrad Pion dwdﬁfgshg‘f @&espe&meg’f“wgdelw iRyt respective

base. plurality of torque stations, each torque station
hecl Udlleﬁﬂpro(dd)vréic%f@ﬁm , b@ndbin Eahﬁ"iert.ioﬁﬁalo sitkem gfrﬂ ckiahisi Mdludes

a housin andadrive head onthefirst VO

houst %3‘8‘8‘?%@‘%1@%&&%2009/ Q43001 end portign of the

2ty Eoeng g B o B IS8R By Do e

a motor dpdrafigel) eqgaected to Fiaakinginyienber 4uM eash thekingyBFrbenis ARsEively copnected
to its redpbdtisé hdusib@t i onal speed under a high-torque condition;

(zi i) ) &%Jd%gmﬁomm eh w@a%fesah\ﬂed.sx:émﬁﬁ@scattﬁe*ﬂdwar&ahgnd

the Jacklgé Exstﬁ%cr altugc(sa 8cr1i \T wl?iﬁ g% :{ ﬁg\ Fn%aécs glcﬁhlrc c rarea ofg?pousmqato raise

e
and lowershehpusinggplativido hobase i onal speed of t he hi gh torque
Ws.enChije improved wrdnicl§f cirirn pwhezointeadh t@sisttionadglereciianibsight
SERSOT \Jh@:rh IJEQ%}BQ GerdidABm Ve ¥R oP@AGkVePat e JQPEEA daioklOr | ZONt al .
I‘ ec{. o Hroveéj whench of cl?lm 1, whcrcm ea%hn)o qg \étgtru;[nl 18&!1 es a reéictmn

pOSI ti on| ani sm rive

memberg iefag F°?°"\9% e is feﬂ?%ectﬂrlfafﬁd %o it respeciyf) w‘a’ﬁ* @Pﬂi‘f“&‘g
mechanigo gndeeef inpressilly herednthl| dirpaiod gpngdyithvfs mgpacties dolveiead.i t y

0f. t oTidUmpSlal WRRG: dMEdiddi Rgetiieadh @h;[uE @lafidsCinMh R G BB on
member, a%ﬁvﬁ}cﬂ){regtlijcgl p%ﬁ%%{}%?enhaﬁ@{] Ic&?&'it@}e opgaﬁile Ellngrﬂ‘e:ﬂgo moveina geraerally

0S| I Ng mechani sns;

vertical ("Eﬁcmﬁ’rr&'%tf"dlt"rfb‘ resPEEEnt ’iﬂﬂ’r"‘f"b‘ge”fl’r‘fﬁt controls the plurality
8. t oftgireproted wregrhsof clpitdll witirawepaetferaps stfion ipglefigean extendable and
retractablOWWLQIRGR BSk, whbiRinliOMe E:@nddi ol CRADolt litity fofk da Canfically move

the bolp{a%hﬁéhqgir&gecmcﬁﬁrg ih§;ﬁﬁs at@glg:d tilh&le Vel !bg @!)It Ql@e?é 3 i’r@éﬂ\} Ohning
condition.

27. The improved wrench of claim 26, wherein each bolt lifting fork includes a hydraulic
cylinder and piston operably connected to the lifting fork, movement of the piston causing each bolt
lifting fork to slide relative to its respective drive head.

28. A method of making up a riser string from a rig, comprising the following steps:

(a) providing a plurality of torgue stations, each torque station including:

(i) 2 wrench body that includes first and second end portions, and a drive head on the first
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mechani sms; (d) supporting a riser string on a

drilling rig or platform the riser string including a
glurahty of joints of riser sections; seg
PEIFEYan additional riser section above tH{d/4§20@{042691

string, additional riser section including a
20 potiteoln iof the BIdyy | Ser t hreaded bolt nenbers; ()

the co m) b 91Lg1!1 @fqugﬂféﬁéhrbgerﬁtmly QJ)&AEL@Jd'trI Me ﬂ}fva gérald Y& rﬁﬁﬁ&@t!ﬂeﬁ’ded
%Cl?mggb%ﬁg fo st rota%onatl speedo u(nH3 a hﬁg ¥or%ue con threaded

trotle’r causj ng t he
pl ur al 1{1));1 Iquftordpqvvénch@&@éwq bcogrrj:ictﬁdtdmmteﬁéqdlforrotatmgt e threaded
r dslpeatticva h secad gegieth] soe gleliat s hirigadettidyel sbeehthaibtbe wiational speed
WhehehiBh weklE Whdct he spin down process, the respective

hi gh ap%/ Oﬂ 1291}%1 pgglﬁtgl%lgzéé%ﬁﬁ%h%ﬁjnto%g%w kh@gint/pﬁiah in a generally

respecti've arive bei ng spun
dSfuirontelfiretior: sfhe plurality of riser thr eaded bol t
menber &) baértigl positioniegimerbapism for movdkagthe dsige hegd ireschsrativhyertical
r aspaed;i vel y engaged high torque wenches; (1)

t feﬁ ps-‘oQ{atnrgqlsJ,@Je o@ fﬁl&&hmd hlna? fol? iV d;et Mur%y Sifrtbr\ci@e e Snchi@ing

the h’ﬁ% eréh%s G%O%f%l ﬁvéynéll?eé a{rogrz]%néal SSrItIOéllh 5%%’?”5’513 tang vertical
POSltI@FDgFIFeﬁ@PISPba made up to the riser string; and 30(j)

| ov@roviddrg b betrbiiled Gt c@btrolatly: Purditsdfanae sgdont, ratudag hehigh torque
wrencB&Chd 109 Rfue v Si8fes Qlﬁﬂo%nﬁﬁﬂﬁtn&ﬂlgt&cﬁahﬁmg la&@the whtlchPBsitioning
mech nsmsThe met hod of claim 28, wherein in steps "a"

THRrough "j" are repeated until| the riser string is

c éﬁﬁ@’@?‘é‘&g 1 grenstipg|on A daling S RtoBnthe et ¥ ing! 2 plurality of
joints 80riserfagionet hod of claim 28, wherein step "h" is

ped) hREinesh a@ﬂlhé’naﬁﬁs&%ctﬁﬁ efdve Pe H&r aodgpidatech! Akt Gxtidasiding a

plurahq)}t oftrQSthéaldga%oit%mgzrs riser thr eaded b0| t nmenbers Of a

C |(téfhﬁ,]cc2]§o 1%%]?15% rﬁg glﬁraét?r 8E)drw&headi tﬁ %adé 8“[%?% OIHT' ttj}he pIurahty of riser
threade‘b‘mbtuw@fberss 32. The net hod of claim 28, vvher ein

i Mg)8ie €gntro et cantifigth Qourslitpdfldeve hoadt © st dlo&altﬂey res@ntivelylesgagddiriser

threaded g(ﬂlﬁnembers, where§3 durﬂé%e@ﬁﬁlh% hceSd, e MsgeBsive WIBI84/Br thW torque
i's rem)te fromthe plurality

wrencﬁﬁ%fmlé%th it respe%twte erve%l lde r he method of claim

26h) ané’F’ég PPUR oY é?;?h'°5"he a’e“aP@a’é fIS@Bf"f‘zﬂi’?ﬂd’é“ ?F’ét"if%‘?fé“gé?f&md
down p:rm:udédnrque by the respe8@vely BhgrgpiBtithodrand wishcdfsi 28, wherein

[ rﬂ:) ﬁat: @cﬂtrol&r caAling @aShratky Bﬁfrﬂﬂ&a&dt&ﬁﬁ;@@@e &k Qlupllig\bif el @elthreaded
bolt mlemberi 1% p%‘i&%‘%leglfanc(élf(ﬁ aﬁgtl?eg secm%q'ﬁé pt 'bQ m%e%B tc;l tﬂlel ri@f string; and

tions are provi
(j) lowering the nser string a distance so that apnew sectlon of riser can be made up to the riser

string.

29. The method of claim 28, wherein in steps “a” through “j” are repeated until the riser
string is connected to a wellhead located on the sea floor.

30, The method of claim 28, wherein step “h” is performed only after step “g” is completed

for each of the plurality of riser threaded bolt members of a particular riser section.

31. The method of claim 28, wherein in step “c”, the controller is a computer.

32, The method of claim 28, wherein in step “c”, the controller automatically controls all
items,

33. The method of claim 28, wherein in step “c”, the controller is remote from the plurality

of torque stations.
34, The method of claim 28, wherein in step “a” at least 3 torque stations are provided.
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37. The nethod of claim 28, wherein in step "a" 6

torgque stations are provided which are $radially

spaced apart in about 60 degree increnments about a

ci.cle. The nethod of claim 28, wherein in

step " fTheé‘ée@H’ddi cfaia 231 WReFiny stgp “3"jad epstidHpease sgtions| age provided.
menbers are sinul taneously engaged. 39. The

”BE hod 1t nﬁsh@l‘l 3¥ 21§1m Y ehsleR i Qt'é# - aflte&PS topcilue%ta\{@#srgryﬁowded

nal pne_or, npre o
geade]l& B’g?[lc’gr?\gﬁlﬁg? g 8, a¥hereoie stepr ﬁtpetﬂrqélﬁn?ﬁt“t”é aff’r@‘“’lded which are

fadl&ﬂdéB&CFé@bﬂtton et 601 @4eee Tineematshbdutafcirabai m 28, wherein
b@ﬁ or € 1ap %eﬂl‘éﬂ oP&laist fﬁowhéreltnl'ft? tEP‘tfaEéc Dfthe Bfa%glt & nsglnﬁrleaded bolt

ri vegﬂpea SIS s ower an t at on

memb rﬁéueeasém'g%“ﬁ‘félyﬁ%ﬁg ity of drive heads in step "g.
439. Thd@hpmethodlofzlaimPR8,iwhed dunngstei ‘h” gt g sigh#ls made if one or more
of the bR AL ARE bord &%ﬁger%retnta@mfzfuw Ehla'tY aledileh YR lieads

?OS ower % e rotational” s ee ne rallt
of %dri vae nggla aigy @pwhqjem before and dtz;glg stppaf’ W@;ﬁmg&ﬂ 3peed of the
pluraligy of deive Bsadwis elomienthiin the frdtatichall dp oads bﬂhsmiaﬁbeﬂ drive heads in step “g.”

aut onuatrye ﬂleth}fd E‘f’r{létﬁ@S b\%%@& 5% gl%%P “9 éh eai'ggttorg,% sepeed Dg f.the plurality of

drve et i B gpan s Ee BRI RER g SreistharisdmEien 5.
a#2.enpThe methodvef claineld; whesipard M6l isweitbieAd uinaficdlBld@ring both
steps g@8tPMp L han the downward rate of the respective riser
tg%Sadeg bol t menber bei ng spun down. 44.
t hdde Bethpd ahlpiy 2% (thetein dusing sisp (¢ the pach i sherveggical positioning
mechagismpeiteaipn ¢p biver thal keaprctige GivePSid o2 @ (a9 faBEOM kLB doRnward rate of the

respecﬁtebﬁs%t Inte¥addlbolt S t?'e;n?gtép%‘ﬁo Crﬁa‘g?, d;otr oy ﬂélt 'uggs

‘? st laﬁg')ds%fc?mhme q8t et stemesirora pdig compiivies the dellovrng stews:
f (ar) stovaiiy qytirh i f afqueRatibRdyich torque stattm{ ian).ldt@ hi gh

torque ‘glgét: @F&EKL b%@g ft; géﬁg&% ﬂrs?anﬁg?ﬁggf cngpot orfs, nglta ViEive hee:agI on the first

for . ro
r BREROT IR ﬂ&?ﬁ’ééﬁ under a hi gh-torque condition;

t25( iiiJia htgamrt{@srmﬁcwpeﬁﬁmpaﬁﬁ@tdrd\égthgdx@m&@&%gﬁotgétﬂg a threaded
| Dot AL S o[ o Blial bl el ¢ igh N GRAS KSR

rot at i GHH1% praeig wtrmh opdrativelytconnieatrdth the geecheod for fneating tha threaded
t BalOHEnbAE &8 Edtond rotational §e¥d that 1%@11%%&%11&%@&&thﬁﬂh%taﬁonai speed

ﬁﬁgﬁﬁﬁquugﬁ?g%:gg the drive head in a generally

hor1zo and 30(v) a vertical positioning
mechan(igns herzontsy Ipngtlttml% tethagisth fadmving tipedidveahday in a generally

erimﬂtaﬂdn@bﬁuﬁcgﬂdon (b) providing a source of
pressu |zed fqr drIVIQL_?(gthe Iuralltﬁiof torg

statio g ﬁrgf’ﬂgf’ﬂ’dm}l%mﬁ‘ihéﬁ ?Idwn\ﬁrﬂéq’t@ﬁé ead iga generally vertical
t Gragtien; wr enches hori zontal positioning nmechani sns,

agpgl ﬁb@fdlﬂ GabuR® 8t frbLMiRE nlR
p G a nt r% ler t hgt qglgdr?tivr he }ﬁﬁgh%%ur At Statm?s including

the bigh (3ieye "é‘tg‘é@f’soﬁgw PR OUPHECS Ft@ntﬁn&h PRUGHRE Weeiteies, 2nd veriaa
positioping mechimisweiqué wr enches, the horizontal posi t i oni ng
”@ ﬁl@ﬁﬁﬁaﬁﬁ cotbiled A8 NBFd1l tﬁ@hluﬁﬂ%' of to%{ﬂ @%ngres, ing udmﬁmaie high torque

roser stri
er“"‘%f fielsy ?ﬂf‘l‘teﬁ’@g?ﬁ%gset hederF! PeTEOBE ﬁgclanﬁm&raaﬁ ﬂteywrtfcal positioning

mechagighmait s of riser sections; 40(e) the controller causi ng

N t@ E?@Hﬁ{ugﬁ 5(1) %13’3{ ?tg%? Ht:x %rﬁgggggi o%{fﬂftt? ?1%?%? H&a%?mé’ E]neclu%mg a p?U.l rality of
Jjoints of riser sectiofis;

(e} the controller causing the plurality of drive heads to each engage one of the plurality of riser
threaded bolt members;
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-49- 0 (1) the controller causing each of the
drive heads to break out their respectively engaged

riser threaded bolt nenber; (g) causing the
plurality of drive heads to spin up their respectively
engaged riser threaded bolt menbers, wherein,

dur {fhige eepérogsionsing b o€ the grivd livedsrte spacdut heir st whO0/n@iged riser
thrdadatl Ho E@tiBery enches turni ng S5their respective drive
9 ol | er, causin

heagd$ ;e afilo hRE 1LEON t he )
Fu%ifai“%‘;}g B P4 .‘@é’f AL HER Y g ﬁbﬁggeép%‘glypana%aﬂ Figeythegpded bolt
metﬁ Cu MR SRS R iR vivrAtsEY e regprytiverbéghiopd/ erdo haeqeamoehes turning
theig tpspeqtingtdnies hesdsct i on of riser to be nmade up to the
ri S@Y thé bdnteBils causing the b TRy, atdd evi '
boi{tj] @?ersj a%ld n}‘ov%enc tci e% = glfl:‘.{a%i?%' é:? %é%ﬁg??g%%gc é%: Op(:furalﬂg ofe.lnscr tlfrea'ded
(1) .ral sRg RE “rerPeRy iarethy seption Sirisedbegerde Hato the mrenytring;
ri s@reneyingtand eegrieving o cisgr it sbiok eftherristr sorlat; and Or enoved,
andj)rreising &éefer string a distart® so thik€ Wﬁ’k@)djoﬁf seChidl {44 _’bfokcu out out,

rembR! Bl ReriiReHt €PS "a" through "j" are repeated unti
the entire riser string is renoved and retrieved.

~ 46. 45Th e Hemstgd of clim A ayberrin ijystepeiaf thequglp“J” gt répsated until the entire
risepynifeds wmdvednhdreafevet. step "f' is conpleted for each of

t hesgp! Urmak ko P8 olafics Gl Of s Bups ;
for%ﬁ[éﬂtﬁeﬁ[ﬁ%ﬁt” er igecf {ﬁmﬁg%ggrﬁgﬂeﬁgﬁggﬁ %?ft.cé 85 vh i gompleted

erei i h sl gpenigmeaded halt membearsfia gprticular gises setion- er |

48.47The Themsber offclaim 4¢,rwhasin inktey &P nbd cntstllepis 4 edmpuidie

COMBr O IThe matdDowuldie A4, WheCe HnlsBb Scalnk cdiMBHR YhibRatically controls all
hydGRASRE M efts, 49. The nethod of claim 44, wherein

in step, "c", tJ;q(_ef controller is renmote fromthe

pl lf?al i ()¢ Brthedniglsin €4, sberein dn step(fS b thT paatrplier ot et froh sierplurality
of tygpe siathamsei n in step "a" at least 3 torque stations are

pr @yl dedne Adndd\ ek MG n0E G Qéﬂna4é’ka%ﬁé-glgehstagig?%egﬁovided.

"a'. at ast_4.torque stations ‘are pr
5 . 1 . L{7 1] : 2
rechod 4F BPUPY Ll Aol BT frptapy e ablgpst pfordue aigtons e provided.
t oPgue gb?amptbq@faben A, oerdigdn sté&p3‘a'T: hidcastistidroue stftiofid Ad Provided.
44 s3wheres Methéd SHle@idn 48 WwilrelnQl Q%f‘ﬁ%@%%ﬁ%&g%ﬁsgry eVl A& hich are
radimlsﬂaeﬁ Grt fnaagblﬂlfib }ﬂe 8&81.0%9 e%%agt tl A ? ut egt oc
I NCT ement s abott - A BT r (T &I Zent #fiEltnet hod of claim
44 3% wheles hethad ofpleim 44 whesein Fn stfp “¢hrschpif threaluirdlify offriskd thedded bolt
membbrs @@ dizchlthebislynepdiped. s are si nul t aneously engaged.
55s3he iRl BOthdQle oMb fdein WISL Sl DSL AL L SLED 1
O ) & N
conf} n%i,l VI QL%I hh | ght gﬁeékse are ﬁ%d%p tho 1 cfgvh(ﬁaflm%t HF&lﬁé‘fe made
R&i gfﬂp TSR Fob P Beidsor hisaded bl mamesss. bol t menbers.
563 .h.e et thvtich d of claimaiid ywikekin avediny dignal 1347dd0 {08 Sin@RAf tHe plurality
of thivadhd bblk meRBerdire ARLE: ;Q'f)pe'i' ﬂ&g]ﬂ.l urality

57, The method of ¢laim 44, wherein before and during step “e” the rotational speed of the
plurality of drive heads is slower than the rotational speeds of the plurality of drive heads in step “g,”

58. The method of claim 44, wherein during step “g”, one or more of the torque stations
transition a plurality of times between being driven by the low torque wrench and being driven by the
high torque wrench.

59. The method of claim 44, wherein during step “f” each of the plurality of drive heads
move both vertically and horizontally, wherein specific horizontal movement is limited by a harizontal
stop, and vertical movement is limited by the respective threaded riser bolt.

60. The method of claim 44, wherein in step “a” wherein each torque station includes an
extendable and retractable bolt lifting fork, wherein in the extended condition each bolt lifting fork can
vertically move a boltto which its respective drive head is attached in the event the bolt enters a freely
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300f threadedbolt nenbers are not at a proper height.
57 The met hod of claim44, wherein before and during

tep "e" the rotational speed of the pluralit
W9r2P d3%84hds is slower than the rotational sﬁfé‘é@%’“@fo“‘m
the plurality of drive heads in step "g." 58.

spinnibf) eondBibh) @t Wiierdd @iriny déy “gMaeh ientied tiser Bt Bt ffegpin MO and is
lifted Qf oJEQ)E"%e Q:Iten'iiﬁlﬁe 49 Eé&‘é&ab‘éet@itlhﬁﬁé forks _transition a
lllr al lTBé’mthcﬁlo qt?m P wli:ere eacE cﬂ:%f brﬁlﬁ( crut%l Ithhts 18 comp\%ted in less

tor ue W enc

mm“%%ﬁﬁﬂ%ﬁwench 59. The nethod of cIa|n144
wherein during step "f' each of the plurality of drive
heads nove both vertically and horizontally, wherein
specific horizontal novenent is limted by a
hori zontal stop, and vertical novenent is |imted by
the respective threaded riser bolt. 60. The
met hod of claim44, wherein in step "a" wherein each
torque station includes an 40extendabl e and
retractable bolt lifting fork, wherein in the extended
condition each bolt lifting fork can vertically nove a
bolt to which its respective drive head is attached in
the event the bolt enters a freely -50- WO
2009/ 135201PCT/ US2009/ 042691 spi nni ng condi tion, and
wherein during step "g" each theaded riser bolt enters
a free spin node and is lifted by one of the
extendabl e and retractable bolt |ifting forks. 61. The
nmet hod of claim 44, wherein each cycle of break out
for all bolts is conpleted in I ess than 360 seconds.
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