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ement s

retr G0 PR LTING Y10 ok 70Oy oL YTl 09 BrD@eTAly daged and may

be fanQes id ﬂhet;iﬂ&mmm eghgite d'\e(x!rmél"ﬁhog;y&lser(dnlm ghbin) Gofrrecofithe most

conloli LT eh e e R SEiBetretr S ALFRLEYEE varco

"Digital Biillihd@stebl Systeik ¢DDAS),|byi @fg\numrunngrmbmof armbMbnitpring

syetr (B LD A PR e g T bl s P

betA/\ﬁlethenspcstsﬂbl‘tm advotdingntotthe invahtionds ¢d furiiieh & éest sysjerasvherein the

e S5 004501 BB e S5 8 soerce

to itUThe respdnsesahdy ienitodidratat adater pointompienes the aysteli may be setested to

e e s e Bl dg LB gprrer a oon e

firstrt@dtingf Thié bt mye))elpet'fbﬂgecﬂl’ol dstabtigh whether (uﬁ))l:esé'darechanges have occured

o DSV S DA P B Oy e

hOLmﬂllr(gCtrdntrbmystm’m (8) corfhmire pafralithef foostions oftinerdriliing system (7) which
is h%&y | :rrg)geg(e%n e%ic;rllq\é%q gﬁ%rpe hlésrﬁ?lﬁ\%gﬂﬁo%n‘?s of the drilling system is
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"Digital Drilling Control Systent (DDCS), by @M

"Drilling Control and Monitoring Systert T(DCVS)
WO 290%$/127435ew' by Aker Kvaerner and O n Track" W/WQ%OOOBG

EDM A further possibility according to the i nvention

is to furnish a test system wherein the integrated
desgdbnd ipthesfpdewing (The adequatetfurrtianingof Rihgperhliensi af thengrilling systems, as
welf a¥ 4l SJAs DR ifte ?ﬁﬁhé b&%g&ﬁﬁ% @rmﬁg‘?'{&?)ﬁoltéﬂb's%temeare Itested for and

responses On% store ater pornt In
Verlf%a@cmlmﬁ ¢ inyentiait est ed to establ i sh whether the

| NtgRIaH BRveER '@sgﬁr{tlaﬁy §W{’6r(él'aanggéﬂ§?'?gt§tlﬁd‘th@ il mdggﬁsually being

manner as u first testi _be 7
elegiegally Arvan. . ewm.%!ﬁuwpéw@rqmmaletg@@ﬁ te dinedp either

dlreeﬁ‘é‘r‘lJ it@HoliB sEh&il BR{TbeunH@GﬁIII H:Féfgtl&‘l%aﬁﬂeﬂq’soeﬁ@%@?ecqwred make-

hin the contro systenwor
up t@wwmensg@m PiPe(igintschaivesn adao'pqngrmnei lenoths. Fh@rr@tatmspeed of the

pipéﬁurﬁ\'aedrﬂﬁ\blshbtmg basat @ﬂh(ﬂ%p Wjech s highly conplex. A
descri ption of sonme of mal n conponents of the
dr i The;tpiR deyesshawld %J%Ra@@rth%ém) drivetpipe Rasdleswhete sajgh top drive pipe
han8e 8brfoRs & Hme:énw Jﬁger‘?jfnll 8lring :e)g@ra%h@&fchoafs Jd%ﬁmgrdn'dldlcﬁﬂwg the

as_al possS e 1nteractions Detwee

ste
"emP%*eDRﬁF*?tP‘F Nﬁge ﬁ‘l?r\'tBQﬁ’ %B'nﬁy%‘ﬂéi%"‘@rtée eleyateg swingingife elevator bails
in aM@ bl h\%ﬂm?%@ o dkéhd tRe tPdrvR sl EShnethiéh fo%o‘*Fdﬁ'( f-°neI string, and may

essenti al a nptor arranged for rotatlng the d
alsoffqmeprisg §aarpn3¢nb@r igne pelowrriegar pffering\rs de aphlegtﬂaﬁatoarqrw swivel from
thegﬁﬁﬁld provide rotational torque to the drill pipe in

ei t.her dlrectlon It should set drilling torque during

dr i TPEitoRy rd)\ffe‘?%trpb-’r@te&h8“%\4'%@05'?’6\‘}9%@“4‘3@@0!5@&9f}?éﬁ@‘CUHm'Sh control

gnta%rtl lﬂlﬁé toﬁeaﬁvé 8y iemOfoP tHaGop QHivE Sysksh w&lav@eJamdhgaQotﬁérs @orrect
The rotating speed of the pip

rotation 8‘[‘%%‘1@“ Shbaistinge deedisporthdo ety .cqgrolﬂ?em?asﬁne!ﬁp@ed of the
stnr@h amd: b fbeige fHérUéshéd HARngltoryiR ot skeba @k qle. WhefA oﬁals‘i{uatnons the

drive pip | er controls a plurality of other
top Efr“}oq ‘P°“§P'r~°ryﬁt‘f"bﬁé¥%ﬂ P@H@%ﬁﬁ‘ﬁ"‘é&“@béﬂ r#gP QHW” &9raue pRfting
autdnlﬂéilcéwmiee approkifiatsly V@lsé&)rfdr‘p%nbd aﬁéﬁhe QRMSHSRE: t@ﬂﬂxe down to 0.

|n the el evator, swn e el evator ba
F“”Qﬁrdths P drﬁﬁmoﬁb'dawatem %l}jg&ﬁlq%@otlaﬂgw thsprotatiop of thi tg@ pnve when joining
plp&@ﬁ%@hlbﬁklﬁ@sﬂ'@thﬁﬁﬁﬁuéhﬁeﬁ%“ ng, and may al So

rise equi nt forllftln%orlovverln
af S¥§ Fgaie ‘ﬂ &‘g‘i &g GogtrelRysiegpugShes %Wﬂ?eﬂm?%ﬁf gqirol signals, and
recewgslmrgemeoan@@f s&nsu;esn?m fa:ljl'off aYEheRbsb %Iaaea@étely\handled Many
S. an ur

. .to rive se i.sh control
incidef fRve,QpoaRY e Gy GeiaTnc P of YgRI Pt 85 yaeaioles back-spin of
the @i IIOsatruﬁbE AREN OGP ﬁ@l‘ll’éstﬁiﬁg g fstchaﬂEBWmdtré@%é @sHied depth (TVD).

Befqrd o, AV (ot Gl s i W UE Bt 1 bE peARedgortBe string. The

torqde st eﬁpr@wnidtém @500y 968, Dhis BBtieT mUtd%émﬁwe fhifty qﬁtcmlyl The torque
e

was3ebipy Bendin RS corifouriStert, whith, SRS 5 BNST SEDERIRPY on the strng

and &he striRg ratatbd YinErtioll & backwand. athis ddlisee méﬂld:sspéffth@ Bottom-hole-
ur

fter th Jler sets torqgue down to O. her
ass§TpBY Apd OGS, Hishaine e it o e & oHa e aTign S4HIG 61 te fass of one and
half dbyd figtite fordishing dpbﬁﬁohﬂlswswsﬂﬂ]ﬁé?deeigﬂw Ed’\prbfléﬂi ith1g uncontrolled
Is.clear the 0

DackSEHDr Ay I TRCHRS hawPe? S I 7t e g ot perform
ade@magmbee tathe sé@)ﬁiuwet%rﬂn |th?er @e JA® govitrad Bystens or

h | ed.
I\/a gLes bomgxlensg[mg sys?ems are mnssnon c%ncagcgmgrlar}/entsa&%ee grilling systems (7).

The systems are arranged for keeping either a constant weight on bit, or keeping a constant
tension on bit. There are two types of heave compensating systems;
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i nci dents have occurred due to incorrect handling of

signals, such as uncontrolled back-spin of the
WQ@I2G0BA2AL2Y i ng. As an exanple a drill string waBCBNQ2(08/000136

at 2300 netres true vertical depth (TVD). Before the

string was to be pulled | oose, the torque had to be
*Actrveloheasedor?pmatlh@sﬁtemag The torque was approxi mately
. T n shoul d be done fairl
F>asqSI qﬁaklg%ﬁl{qée?sogr?' gesqvv%l@gset to "0" in the dril ?/I ng

conctiv sws;esmsemay\Ma|tcamorr@0\wa§@(dlnte|de>r@mﬁéfrOfltfﬂmér@WaW@’i‘yThe active

r

sys%actﬁ#v&r%e ﬂe?-téca?géj%rrggg? E@{ 102%;15%#1@%\%2 aHA R AQIok@RY ¥ the sensed
heavm (Thepaksive aysend bie mallxalomwum@mmisg@ in the draw work system.

Heag% eoﬂﬁéﬁ/ﬁ%u% g?té#ﬂg Fnsagrdo |s§ Egmbﬂc 5N dr e cBhpensation

ays %Qoper at 1 ons.
syst&ys tagrangevboe ddmpenjne thet meape @wntnemﬂ of boictha dribpiriag and equally

o e N AT e 8, sy, s
recedaf sEnporf sigets fsomithe vertical srfeente unie em me%y@v@mcowﬁ\?@na's
cont?@f&q:%% cﬁ@&h@éﬁﬁ m%QBﬁlf%s%?droﬂc%ké bF @dcresyaAB BRsSure in the drill

I ng syst he systens are arranged
strinfgaronieapatay open hed clgse aif ﬁ%ﬁpr&,@ﬁgﬂ% obhngath pE@ssure vessels, activate
andiﬁ?ggﬂ\gﬂa l‘ﬂec&ﬂp§friﬂg BRA6. Maddition td Iﬂﬁé’sﬁ bAER fiYdiohy Bfthe heave

eave conpensating systens;*Active heave
compengaling @Vstﬁ@s,g@gtl‘@ﬁ’ge cem%tl%cq{g@@,y%ﬁﬂ@yﬁqq q,@trol bypass valves
in cg%%gﬁgﬂswgmﬁ s\(,spgsyst ens may be top or crown rmunt ed or
rraw-wor k. The active systens may
vethhedestmg sheuldepsurgihat ﬂﬁ%h%aé/ﬁs@m?@a%'onaﬁ%tf?'éé(ﬁiem reacts
oo 0 ekl B BAQSNsfBE A g v
stringyeompensen\aad @negje pBenating I’gﬂgﬂéﬁpgmpgaﬁgpr igEemargensy shutdown
sﬂu?ﬂb%g {Hechﬁfa'fatmf %Bﬂh’ul orlel SR PSRé ails Sk ﬁﬁdé’sﬁr’é@l@@kﬂdatlons may

heave novenents of bot

h t
arisetraN@Ing 3 oy @Uﬁﬁﬂceytq dipasteraii ihg driieg rbi'téﬁe?t th?ﬁ%a E’%ﬁ’m?%?hefe is loss in
heave §6rﬁ€ér§s%‘hoﬁ he? lfQHé hé(ﬁ/eh%ﬁénSQTHﬁQﬁ‘éthﬂFerﬁYﬁltéﬂéhSé@M the drill string

~recei sensor nals fromthe vertica fer
mighirget Shisls WGBS Bropiematger heweyesongiPgHaIns wehbeast W?rﬁgand the dril
stn%ﬁﬁé@&u@@ thd 8rilP&ttihd colld bRGk ¢ESTRMASA HANing EMRAGAS &andlpossibly drill
crease the pressure in the drill string conpensator,
stringjess-and cl ose air pressure vessels or hydraulic

pr eﬁr%%rﬁw‘ﬁ%?l@é%y%ten@@éMM@ée@ séOé’raﬁ@r@ﬁés! ‘gah:@ dnh&:lmﬂthelshrranged for
string conpensator. In addition to

increasrancoreredset ook seas: 'Qﬁﬁ‘ﬁﬁ'@rﬁ%’ﬁ?qfﬁﬁ“fé‘z)é‘i‘%ﬂ%e’a‘ﬂ%°fﬁ'é%v‘é"" and

emérg FtdsOD E&FHllyqlshéMlatc@HﬁrM e dificat Bidke Oduchyas amsnduction brake
Vas Th connection wth t he string. The te

frore RJQ0%. ¢friae Feav Werks A ﬁ@&\/@'%frﬁf@ﬁ% 459 GRMCRRS Bfntol system should

contr¥fih§ the’ s@ﬁﬁﬁgso@éé%é) l%rq[ dbfleenWb Bnd ARIAETHe HRaw Werk control systems may
openi ng and ¢l osi ng al ] val ves, ngggg}rol [in

alscagqmgrgsecﬁmeprgegqyrqt%s%ﬁ% Rreyenti r?qulgﬂ%f%{? |°ﬂ|6d'ng into the

croWR Bicek! Wheﬁ?drﬂcf"&nﬁ@ﬁﬁéﬁ@ﬁﬁ‘ﬂ@ driaiv VRUTR CERtAS! )syﬁémtsh\ould amongst others
situations t he

d I
adeRipEl cogijehtap SOPRILE! FR BIAMLPHBPE brkendye Loy alire DB the gear

cha'h@@sﬂ'a‘?‘lg oh&vaRt thdi AR %ﬁkstfﬁbnﬁi bpératieg when Emehyendy biakefigre applied. An
bi't is at the sea bed there is i n heave
exagpifpeiibareswis obp draw Wﬂ% brake failwg %@M%%E%W does not

It wﬁ? 'FJLPIH ThadUpataing thd @r%wdil’/drk lat Bigh Ildwis rlﬂ\eg&fawgﬂdirk $>t‘al©ld|d not activate
is problenatic. ver P? % \{ve
fas}mg%‘{h{s legd do glﬁgrtq{rhquplng u erneat the otary being stripped down, due to the

load being lowered 1 meter before the brakes were activated. This resulted in the diverter

housing below the rotary table being dragged down, and the loss of 14 days of rig time for
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string gets stuck, the drill string could break
resulting in drilling shutdown, and possibly drill
W@ esngr1kdss. The draw works system conpri ses BEWNO2a008/000136
brakes, gears and clutches arranged for increase and
ase hook speed. It should further control the

d ]
’epaggﬂiﬁ W@ e Pr%'aﬁ*&PBC%FmU@ﬁ%twgé}w%taﬁ 840system epmiractprs before

moliffyisd el sd-cafed &@leraiengt ect ri cal brake, such as an
i nducti on brake from0-100% If the draw works have a

pl UMHF PHPPSYSigESAse afrAROQH TRUCQMSTONSY dhsheifcylatian an@ density of mud during
drlllrr‘sr’@PllkI fdilgem th@'rﬁmdd&nﬁ;ﬁ‘@ys‘f&hé Ha‘S}Glelt Igﬁ%“?ﬁ b&n@darﬁ&*é@e@rqn blow-out

| ow and hi g draw work control systens

situafions i Be %%am@t Bystary shauid be aPleﬁp EQRifql mfgmvﬁ ®umps to ramp or
dowri tegubipirg Bted ek cortRimHeahlid Eie'égurlenﬂ% Fnt]& pﬁﬁ]%%npbl%gtem should also

V\henfunctlonlng properly, draw wor k control

ensyis tnahngf eﬁwldﬂ%ﬁsﬂdﬁé@,q C%f?%ﬁ%e%'e@ Gog@lsoghe Bivdmemp mte. If certain

pre§$lﬁ‘§ thredholdieard résvhie8 theSmull PAMPrakes! sybem $HodMehdt icBSimand a halt but
| ock and the Iggear changes, and prevent the draw works

a“t?'inatr‘ﬁagbmp?l‘ﬁ RREResEncy brakes are applied. An

exanpegarate dde of Gﬁlﬂrhg% §péi§tlcfh (QJ"nf'&WI YYRtdmPhal e fC%'SLIHé(?aé the pipe
ow. It was found y operating the draw

ven
ha ?%C%{?mk?x@rﬁm BINEERt TP TR P IS B sater et can be categorized
unde€ pipgaddingsdquiphargh. This lead to diverter housi ngh
<, under th the rota eing stripped down, due to the
H"l”a%[ﬁa'gle ﬁ'c?'%%@égﬁ&%e 13SKIBY @TPHe br akes wer e
*Hosigdntalad edrticdilpise arndreed in the diverter housing bel ow

the rot ab% tabl e being dragged down, and the | oss of
rig time forrepairs. This was due to a | ack

*Elgybtoe®nmruni cat i on bet ween the subsystem contractors
he so-called driller's chair. Mid

«.Defore no if in
S"B%{?H’*Wa“g d4rranged for controlling the
*Iron iroughhadk, U éwtdud erig itdng/ Eazymerqdy! Ré}ﬁot@rdlptbfdtéwCSé ton%s
failure in the resu in
oSS s¥le/n S a1 conP LR SLATae L ARG S/l SgUa g th movement of
the cnhble lpagy st tampﬂd&didrﬂluﬁme@bﬂ)rﬁerﬁtoaﬂdﬂhbrc@htrélE?stghh@ slﬁUﬂlESn general
i gﬁprat e control the mud

°°”§5$'e32@%88’r“’r% E‘Wﬁﬁﬁgﬁﬁnﬁe@& B9 ahd s {PEEa repuipd for the pipe handling

opeeamsus e htahﬂfer@fﬁd)pesatlbuﬁﬁﬁditherbohhsl of higne GithBligHEldtiosly a8 sble, should
punp rate. |If certain pressure thresholds

betﬁ?tsgﬁoéfgﬁésd the nmud punp control system shoul d not
corlmﬁfecbak@ahfhd by theaBOPramti divier ey afear it colgivlied Bg tl'ﬂéllmégrated drilling

cond358e RS Tl s P oA RS pbS g rver

potesyiallyedangetoup sitmtiond fremeoLRIngViRusSdnesily Sotidithe BOP control system

o S I B e PR g v conrol

S|gnarsrfer) opéeldowi amlmldshng valvwesrdndaateiying sighals dio)ﬁfaﬂgg val;/e position, receiving
ir raulic

E
T T S N AT TR ——
preveotensid he Ranmtappqunaﬁogbmdrcﬂlﬁ@ the oigske manifold. BOP control is essential for

avoiding potential blow-outs.

Anti-collision control systems

There are basically two control systems for Anti-collision;
Anti collision system are designéd to prevent the travelling block with the top drive from colliding
with other pipe handling equipment inside the derrick. These systems are provided with

proximity sensors and / or the calculation of the position of the travelling biock.
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These systens are all controlled by different control

systens regul ating the novenent of the novable parts
wWorooshzripd pe handl i ng equi pnent, and the cont rRCT/NO2008/000136

systenms should in general control and verify the

novenents, the positioning and the torques. required .
Crowp sayafengifioer syRHFYSRINS BEerdasianrg to isueRlith kvRlng biock from either,

hlttnﬁ’j’ﬁ{eaéhleg\vb% &ﬂ@ptolﬂ Geﬁleﬁ‘tdrmttlrﬁj the RRMlodH Tﬁ’é&é@?stems are based on
relatively simple, should be tested for errors.

caloy EiRRs @fmﬂwmrwelsmf@nsape%en glogk ppd forgrive age Pé@?ﬂ%??f@&fs

by 'I"h%%a%i&tf&%léh e bsth 'tt'més‘e%nﬁ@l%tyﬁt@}nssy & &fﬁtmbeﬁfméH@nsor
BOP shoul d be control [T times_during

signals pspwdiaa thepdillenen awry'eWaQ*{sémLP@SE'PP ehel t@M%'V?(? 6?ﬂ1r>°ne%ts and to

furnfRPGiErFrisng all SPEatd8 8f thd YadkiigdydRm hd\ReBaEtaBBIdFMdr when some
system as being part of the overall integrated contr

cowwg@@ﬁ@vm@maaeeq ?f.qqtys'oan%om? SYHIOP 2y GHRISR S EPmS allowing the

byp§é£6f%|o§19f OmpAREAts bt @ﬂ’tﬁe SYNSMNACALAINGS tHRghti ciigioni sygtem should
gnals indicatin aﬁ% ve position, receiving pressure
[

amcyg@h%hgrsfag,eqbqtgl\y, ommand signal s for adjusting

co:ﬂfn@&?rél}’ 8efiie vifRdte fm& l@'av%llldg @[U(’cld lafd top @wendreshuatddie sane
lies for contraollin

d
CO’EB‘HP'H%Y definedhe taveling '?'g‘?k SpFSH &PE& Ié{ﬁ‘?? aPe% OW- out S.

corﬂlhhbuslfhéﬁrfé tofal weight @ﬂthéyamnﬁ bldukr ghdabg db@@sysaém y t wo
contro st ens f@r Anti-collision; Anti. colli

*cordipypusly defineguarg Al spaking \?&ﬂb'w"israé\%fq" fﬂ@gfmea%afe situated,

*furMYsﬁ Biafie td QIPopbraters 6fftlﬁénaé|3|hb isgdtes anidtthe @fille? whehgeme components are
handl i n ﬁl pnent inside the derrick. These systens

in dgpger of With proximty sensors and / or the

*dlsﬁéﬂtﬁl% @bé:@ﬂoﬁ’f)f &dmepdmedistih dandgr of béllididrawith thel’tgavelllng block and top

Crovvn ver a | oor  saver are de
drN?oarprrsl?@ﬁ% thy aWrWEP\”F%ga d B30ty Gies edfveling Blo ﬂ@a"d top drive
spebd By sbing \eREtrizal brake of firddly siopkhe Bavdilingttlowk dndeopldiivd with the
floor. These systens are based on cal cul ati ons of
emef@eniiPrakisi ght “ and speed on bl ock and top drive and
prd%ﬁletiﬁgtdf dsif 8B TompbAsAiarsitierfttaveliing biosk ahdtdp drivesaee in danger of
IIco tra S%@Vﬁm is to continuously furnish sensor
coliisiog YaFE™s BFPY ™t he driller an overview over the
pOSTHei aii-dallisdhlcohtivcheald sgstemamenkisalstnamongst otherssdontrol the following
b Iarg;s to all operators of the racking systemas well
rakESYSIE e driller when some conmponents are in danger
*Man‘lf ?r@ﬁé | ﬂcﬁﬂn?mj ab BamEbays tvedrsepapate dand with mpreqselizey bareintbetween on the
al | owm,n e bypass of sone conponents out of the
draw wark giu 9‘)Accordl ngly the anti collision system shoul d
Enﬁigﬁf@:?ibrak‘eh Bist baalkeod obmd prake willkbecadtoateCavith iamueckshigally spring loaded

h
actiefon RS CaIPaEisual YA SRR 0 i e Sl Ao keep those
spnﬁ@@éd(a@a_cbptehe top drive speed, * continuously define
Othtgeérgkﬁfwl mﬂfyé%gqergﬁségél lﬁtléér\lﬁ% AN, &g{ﬁrlggr] ;%(Eik%ﬁm@& d}é&tly on the draw
work nedisingft. ar s and iron roughneck are situat ed *fum sh

3|r Ialf B@}ctam ldg\g Fa?:%%z&] ey rbc%r f %ﬁ&@dg)nrébé%gg ;nea(fl\.ﬂclli,ré%tuate the

electiddl beikerand’endagethetarmangeraydrake. on of comnmponents in

danﬁ'?erre glfe aC y:?lll.llra'thi oqr%itl\f\gtltop\s m%htrﬁ%}/ %slei ip&ebcgr%&e‘%@ q'\ets%?lsors or
control signals or interconnections between the two, or the control algorithms are faulty or the
signal lines are defunct. The examples given below are in no way exhaustive, and merely give

an indication of the failures likely to occur. It should be noted that any errors resulting from



drive, and rel ease the drawwork clutch, and possibly
reduce the travelling block and top drive speed by

waigiongeakectri cal brake or finally stop the trBOUBENDRIVG/000136
bl ock and top drive with the energency brake, *prevent

lifting of drill strin ensator when travellin
failuyesp failuenodesp ot fungtionsal thuis ggtaﬁgwte@ﬁ o 8Ny FamRation tereof should be

test&ﬂgaf %%B%%ﬁ%thghﬁeﬁﬁﬂd col i sion control

stem shoul d al so anongst others control the

folA f@Wfﬁgn theaeximiiy pasition serwafstmw Egolt 'W%nﬁytsah%m be
opepft@ttﬁ ste%rss\ﬁﬁé“e%@tolﬂ%?ﬁe\%ﬁ\)él ﬁé\/efﬁﬁgﬂildckeﬁam run, without any warnings

tween on draw wor k drum Ener gency brak

for the 9pengtais.dn &r@gﬁmpr@yg&téhwsﬁmat@g froR GRUEHNG SePRrate ancia independent
sen@%@@t@h&%éw bSBradted RS FGihd/adridiol %fé‘fﬁﬂﬁorréét@l ihtdfpRets the

I'n normal operation will the draulic pressure
sigrialseqs f@lh@% alagps ?Wg“%é?@!éﬁ% ar aﬁgé%teduor%tl!?'% mmém&v@t ens

MRy, BfuABNS Famach ﬁn'éQFbv@Fﬁn@BIo@lk 8hd td 1‘pfdiive Rystk@sfard éﬁdnded when one
directly on the draw work mai n sha sh

I
or MESRROMPRAFTIBATR 18 ESAIAGNTH GRS NERY 9cs CASPRE may also occur when

the FhvdIFR bl@éktéiﬂttsp Hh\‘fe §)sBisthd hreah tHe W&iEcentst. engage the
ener géncy brake. There are a plural It%g@ situation

while Basedf the pleatrical dsive work f?ﬂﬁnﬁ the drike Fraesy brake is unable to
sto&fﬁ@ttrra%lluﬁ giBat §ef|8fe ddNisRINGATN @Hing Q‘Ib‘ér ReswelsIocK &QatM@g arms. This may

e control algorithns, arefa ?r the
evidl e 3/5a P B G O EREVRRLSTE - TN ERHE - no
VayT IR ok EmeRyRflcyTBriaRé Yn@l W@al@dbwmﬁbbﬁlﬂﬁg prthaxfthé fravelling block
failures likely to occur. 58?( | d be not

anddep grive wwwmwhﬁr%'ﬂ{'a?f ‘%)’PQ mn?eég?fwigakeg}as 6eeh engaged.

Thid wn%é@tﬂﬁ'daﬁ'@gé tStheftralBitn$ bIstIe ald W Y seivebi nat i on
t hereof shoul d be téested accordin

t hdf hagieheiriga compeasaiers raispd \ﬁ'ée'bfﬂsifaﬁ?' ke B8 @e% et arive swivel is
close&0 $ SroWR Yhe @éiélntn igbck et erdvirablosry be oper at ed

in sectors where t e top drive swivel travelling bl ock

may be run, w thout any warnings for the operators. In
Drilfih§ Qonitfl sg,gtéames&hl S situation from occurri ng

separ ate and ind ent. se
ar AR ae'@s ?grl I-]Ellﬂttﬁgmgcﬂgfr}eoqrﬁl L sﬁﬁw?? %r}q %pntrol systems
hasi ftlefldai&ibsed. MRisHofiwatescamiprises the Iaamldillllln’g eamement such that the drilling

consP BB TSGR 178 "y HYBH PRI e SHASY Ay gynamics

andSfufire Wodak ehad skcinbiadedvhetie dniin@sintuliter coomppiseent s ar e
i n.unsafe zon

Torpuys. bEekathaiud Rme J98F NPT FBLRMERE bR TR, Heave
conﬁdé‘h%?tﬂ‘@ uq:amerhttéma pmshlbly(mm eystedne case of the
rica
Qf ﬁgtipgtﬁchréilr]ggo G%By%nt{og%gmﬂs?%@nft}o&/\épﬁeftlsh@ablls vekflcatlon of
conli}ﬁﬁé]’f s@st@ﬂi fluhétions ant tnlibcﬁBIalng Ifanmlré {est3l j.e.desting olbbcnmkuter system
evi dent

cer Rt el L A G 4 Bl A SR i Sl e venton
is sH6WN & f«g)lzk enmer gency brake may break down r esul ting in

ENAL et tha%Slibe BhnBliRESt of the invention defined in claim 1, the invention is
also embodied as a method for testing an integrated control system (1), said integrated control
system (1) for controlling a drilling unit (2) during drilling operations, said integrated control
system (1) comprising
* a DCS (3) arranged for receiving sensor signals (31) related to said drilling operations and for
providing control signals (33) to a drilling system (7) so as for conducting the desired drilling

operations,
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and top drive swivel hitting the drill floor even
after the energency brake has been engaged. This w ||
wo e®aliz71eh danmage to the travel ling bl ock and POGPNORI08©00136
swvel. If the drill string conpensator is raised when
the travelling block and top drive swivel is close to
satglfms (3vanranped far auetrdlingep pludity afdyilling pperations anghcomprising a plurality
0 |II|ng Control Systemtest A HIL-test
of C?fg'a(%besystfaor H L-testing of the drilling control
* saiitéstingroamaniding eraviding elysnesus, siaslateske real ermpdified sigmalp.sor a

com?) g,ilort) h’:gareqor lrs:a?]ﬁr?teég? n'ﬂ‘opl{ st gﬁ é&'g %(P@E??Ig enridl‘ﬁ!ah said integrated
conto@ sgistemen) msdltmgefrbmcfallu'rheorsfablts;uygnemg meire Roritoh supsysfems within said

mtegra f I{\h’#l s@g{éﬁf&é‘é&rpgﬂu%eor ek B‘?ﬁ!@ {1}% a{(chgnéjﬁét%bérpgontrol
subﬁ:stmnshwmdh saig lmqgmarmmuntmj &yhteguﬁ ) gygp@@com@@aﬁ@n thereof.
Co EOY tggn %oﬁ £ RBGRARSH Y 96-EiBy BN ERilurtRode and
co R

CCOf e I'nventi on conpri ses
effeéumtalysm) mayttmtosxductthatAn EMEArtestipreaedure lovolmi@%w@s at least some of

the {;%n%o?%sqéiﬁg l O:%‘&a A I%T:'Iogﬂ ok PduiHg %oﬁﬁ%tf ?he élgr?als to and from the

uter sy etection and
mte@ratddmntrm'etem wtmﬁm swlst.emna gionalingadifying &ﬁm@ét% ?&ﬂ) Ngjerein said

mgn&?mﬁg‘@ rﬁ%&ﬁ;& &ﬂpb&l?@% A fork o9 said sdﬁﬁfstra%dttt%réﬂ&%nd transmitting

evi c nvention defined in claiml

said sngwalsnmmtoo*re lequisg ey Stario@; tz@opoaéro%?qrﬁt Hiscmaryer thesignas may be

mocﬂlnadt ttr‘?éjre%g’ﬁlérﬁ%i %teegmeaaas 3§Iags 'dﬂbﬁ@ésqh%%phtude changes in
ontro ling unit

voltaas amsaiofthl Thig kiogef teskins w@la@p?%waﬁwmtmkﬂvs@ms having
relaﬁyeﬁyéglg]w(régpo%gg?rﬁl ;§dé§ﬁbl Fl@\ %t(t)?ﬂe @nfigiragsh fs‘?r’idlcated |n F|g 3.

I'ving sensor Si gna rel at ed to said dril
opédn the davicezvgornding tp rtfmnmn’ﬁ@ncfbﬁﬂrrtemraqugqvatrgl gssm (1(5 rr}gy comprise

a p%&ér%ér&%eﬁ%ﬁ( Q)%’r c%ﬁtr&%‘i&& ;8&8&&&:&%} Meféﬁw b5i@HCS (3) is

oper arranged for
arrapged faylrdec;emg\gaSEmsgf sipnaly (39 relatefl to F@d §pling pPeyAtionsRNd providing

con 8I Hafl;s', 9) & Lid'PRs! (h)’stgflnd%ﬂetehgllgysré'&lﬁbéﬁe@ﬁ@ef salcﬁéﬁllﬂhg system (7),
Shpr|

I SIng pr ovid ng erroneous, SI mul at ed
for nee@ng sﬁnd mﬁgrateésorstr@ qystem (a;)rfoaerwﬁﬁ?%mgam [fisraghons pgtween said

dnl@? | Snirdits ﬁ%ﬁ{ @éSQQf‘éﬁ@éauﬁ!&ﬁ&%én@gefﬂéht é)%fém PM§ (211)

rors in sald integrated control stem
f r Gitichisnons w8y sfisq whet Saif RoWRESIeRt (B 'Pé‘O&aﬁgJ? F%mede ‘adoGluate power

to t?érJ rg;t athink W)nwﬁéh therd hRErAIrE fh 168 fah&thissvA bEsyAdls, there is faulty

a res or faults in the interactions b
wirio@iherelare m@gmgat@bﬂﬁleﬁﬁb@mwné% 8In#RAGR £ @0 o PG, G, there are fauits
or fﬁl}(ﬁéseme&%r Qnssfsofgc@w&%ngbﬁ‘é}thh@@ tl‘ieh@érﬁr‘éf sys&ﬁﬁ@éﬂd he like.

i nvention, a so-cal

( FaThaﬂréhr\g[;:@@trglrﬁys@m way qua@pgg)gﬁrorﬁﬁge g@n% BHWE QyéHam as does the
DP%?tuEWNogﬂheod'rmﬁﬁ%hﬁol's'?&t@h\VQ%rrbﬁé’éﬁ E! Gﬁlllh@@@éseSQl)I’ETherefore

ntrol stens 1IN Gq’yaceln he control

furthentofiohang, BebGPIAAROEPLRRISE (o RN GORGHF BIRNSIE positoing
con'tr’at ﬁgfeﬂ B (§P WHefdin $Xi8 (ot Hto! fstdrh 66)SY éﬂréﬂgeﬁﬁoraprovndmg DP power
cormoana b Ao S DO PN DB o b sstem (9
arrsHgRB Frcohfbilifglthel s BibRing dflsdid ARHRA VédsaD(2) by furnishing positioning control
signals (52) to actuators (21) of said drilling vessel (2), said DP power control signals (51)
stating the energy requirements of said actuators (21), said actuators (21) arranged for
receiving power from said power plant (6), said device for testing said integrated control system
(1) for errors resulting from interactions between said drilling control system DCS (3) ,said
power management system PMS (4), and / or said DP (5).
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said signals back to the required systens to be

controlled. In this manner the signals may be nodified
WOB§126'H4at the real signals may be given bi as PCAEYQAPE8/000136

changes in anplitude, changes in voltage and so forth.

This kind of testing is well-adapted when testing

comy ik OFY () éressPiaW#hand e 1CY () ynal iowmang sjjoates all Ae interconnected
in o%?eé?&%sg?ﬁﬁgtr%ﬁ.ﬁwreg%ngaggﬁf gra?' éllng 1y Sell 2%1'[1 H?aq?c%%ontrol system
(1).iTineanfegrate! aomirbl sylstesty &) ﬁm(ah)emwlmernmf tr&enwermOMSted with regard to

all f?@%%%%%ﬁ% %}gﬁ%& %&A{v%ileicog)gé#iﬁé%b ;ﬂgesrgfe%\r/%c tGriglvsslﬂttem (1) comprising
the $wes orentionprbdantroBlystantd. Ihe A 6) sad thedPCS [(B)ripth send power control
&grﬁ)?strﬁ% Bﬂli%a{w ﬁaér%:t %rjeg'}rl] glgcg) pé Eé’%trez&r%g%?ﬁosnggﬁéétll%& iﬁé”e%tly between
the MA(P) andghe POSEB). (7), for testing said integrated

CO”frre% e??’a?éceggrﬁl%} e));] ?s'% :E{ rr@érf?c{n?&%l E:a'ocﬁfti‘nr %{co;%slt omng[rjzegtrol system

DP (9; \?'Eh:fglrm%rlldstBdﬁbls aﬂan@gbﬁwemntsi}lggém MIc(nék)f sa@ariling vessel (2), and
whe%uﬁ%%% d%e 3 bﬁgn %r t%@t'n%[ &Qq\ﬁfeggétgﬁtcorgt@l s%s?erﬂqtl) faplaﬁors resulting

adequ

fron@ m)eravﬂv@a bletvaea @rcbdrdlmgmos\trpksysm Dﬁ§d§harst$am D& (5).

si

: ng@ ﬂ%es e\ﬁ&ﬁ%%P@%}g#b\éehﬁv%t onrggld IBQ?F%%E@ ol S)hséFr? Ig]Q may be
disqcnmc(tgq fromHiee weaseb(2) and t:gnrtactefdao laesse!lisim@atoh€100) such that said

' : St

orsS808 e FEERMUGER DSOS LR B

endn ie devmﬂ acserdinarte tlpmmentwsat daasta@\ezj@'e"sonehé thersignals are received

r g

by s%ﬁr? |§€é§ }Qﬁgfb\ll E rﬂ (Z %rle '?%1 %ﬂ&%rgléenﬁ%fﬁér ?ﬂ@?ﬁ:‘t <§of s%ﬁ‘?ggldSIQnals are
modifirslin a glgmal nwgdéxgnap@dp@t@hmbbefg%b@m {umishes\to seidgntegeated control
oo fRD GeRIBAS B B SPRASRY rRUSUEGE b B oyt
(1)-DP power control signals (51) to a power nmanagenent

Sysﬁh%?x?% {rfh) de é%c%uﬁ’tﬁ%é’invér?%ﬁqmg@ﬁ%dﬁté@@t@ghng integrated

for c osi tionin

contrelssystemsAy) @@erftraﬁ ﬂntgﬁ cotrq) ésstemdfh) hap kasntingialleg; qmawon A particular
protglér%)wﬁh%u%ﬁ SYabRE s t@\g e mﬁf‘bg ggﬂdréllit%l Bﬂsl}be hcfofd who deliver

sai d |?EOV\BI‘ contro S1 gnhal S ati ng e energy

differerunarte 9k hescoptrolsdiugtuss fon theoPs ((@19r the; mrtewr@t@tﬂ ganten system (1).

Alth()g&ﬁ eé’t,rhr s%?)g?éi‘e Bert of ﬁ@%t@ébﬂ%ﬁé&&‘f’ﬁﬁl dysRIM Einth gﬂ%‘()@ 'been exhaustively
(6), said device for testing'said integrated

testg@ hefpfﬁ d@ygqyeme(sq)esfsoareé\of abls to distipse agors dymto interactions between

the béﬁ&%%Hp@HéntQﬁi fﬁ%%?stéﬁa' ifth@y hhld B&ncém(/ér‘éb b§36$ffe€éﬂt Weors. It is an

(3) ,sald power nanagenent system PMs (4), and /
Obleé‘répfdhﬁ)P‘V@B jornte analyseing integrated eantrof azst%maabm t@@eetand handle

sucﬁ%bfon‘snA@%Bé(raﬁé ;BrHEIEh‘PéP%e@'nf' pahR§ of ﬂkﬁﬁt@@&'ﬂa’@é&@rol é}(sﬂé"n@' Réeds to be
f or assurl%ﬁat e requi red operation of the

replgead-en medgfi ﬁqqy@éqlla{s@u asven gwugp Hesisten) ma*ﬂli]@ve performed inan

adehﬁ‘ét@ AiAnerb&entithe Eh%@%%e(ﬁb(a@lhltlbﬁ of H\oafﬁcﬁlﬂﬁ%’ 's?éi@r‘h d%f'nponents may
he invention tested with regard ts and

desvaélhﬁﬁ fhessystest, q&ﬁg;mée%?rrqm .whechdp?élrem h@e"a?ﬂv'ﬁﬁ‘eé@r"dﬁéﬁ object of the

preé‘é?nf‘h&@r'\tio%)téWr@d@l\/e]t)\eé‘é)&@bﬂeﬁisnghé H'I%dfflbétﬁﬁl &%ﬁﬁé engd mtegrated control
control systens. The DP (5) and send

SYstgBVIBRY EURPI the ugeating qréenlmsnmvsot efarts %frﬁ'ﬁ\e t:crfémésqfware or hardware,

or e@éﬁ@ntﬁ@ pofidRs bf‘ﬁl@rcéﬁﬁrél%2§teﬁ'1' its@gt |y or indirectly
bet ween t he DP ). The integrated

conftang orgyare f\e)zehywa§' C@m?eﬁeété cantagieel iy Ao piaarates parirol system (1)

is repRizbl theré WAL 58T: REed R)veri\@Rathér tﬁéhgw%pé@.us' mapbé %GSﬂ*Iy integrated
or controlling the position of said drilling vessel

(2), and
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wherein said device is arranged for testing said
integrated control system (1) for errors resulting

w0 e@sfi2Tie®er act i ons between said drilling cont reCT/NQ2G08/000136
DCS (3) and said DP (5). In the device according to

the invention said integrated control system (1) may
into e atintrobsuperstrudture, @ndttis an ebisel of the pregentdrnentien desigvhether the

inte rgfse% onﬁbl\';%gt%%n&tﬁ)glg)adé z?ﬂér r%ﬁ!ager%&%t& Kbt of hfaard.

re-in-t | 0o uration such as _
| nmsaaclealr the tesiting device ﬁcqqn@ngi @envgetm ARk geve apaedevice for testing

of eé&vcedﬁ o‘ﬁ@ i tﬁ@ﬁﬁ?égré’t@& cBitrdTR{GeRlashitdl a5 Endh a@fo? the testing of the
B o 355

|nte rat contr ol sstem
portroealof @undntmeteei cwntmbsygtew sUGHE Ag &llﬁp(P?ééh‘e E,q ﬁwalaé,e 3l the different

portgﬂg lof fh?‘?ntbgrs ﬁedZéo%ai g@% e Vis ideRTIREL A pdréhs éiﬁf‘t‘?fo@n one may be

urn I ntegrated control system (1)
simdlateditkieh fhal therdevies IREYSENG e tasEP@PSVIgRIer p&dglegevige Within the

mte@%le@ doRr6iSd, @%ﬁ% ‘fﬂé‘ﬁé)@ﬂ)mtﬁbﬂh%rﬂe(/& is dffRajey %@ﬂ'ﬁaﬂl’hﬁ’portance and will

evl ce acc he invention is well -ada
furthespiergpsilyaliayy @@@ﬁidéléntof frtheraimulaiors 19 thﬁfsb'%tht Fﬂé fhe Simutation of

addfﬁgﬁél graq,q)é{g,rsol system (1) has been installed on
ocation. A particular problemwth such s§stems

t han ar ReYbedimept efetha'rwpnm seyerafsiayploss Ay EtpéFts°f\t/Gﬁ"oteS“”9 device,

wheqﬁh Y& S|ﬁi1'th@rr sﬁﬂ&lafé%rdiffértg{t JpBRIEAN TR allbive ed His®ibliin of the testing
he integrated control system

to s@yer ﬁ&l@‘i‘ia@éﬁ: Fh@eqﬂawméh?) gifulafionde, BNy iRy It'ﬁ'teé’&‘&@b'hf'ﬁ‘l%q’f lag. In this
emb?ﬂﬁ'ﬁ&mof the iNRALSNR ARt h\%&‘ %b'g‘é@bbéphi@éﬂy&ﬂsthsuteﬁ €uch that it is

I ver these tests are not l'e to disclose er

posaible te GoRnRch? SEVYIRIAEIOBE AU t-'ﬂ'émv%ﬁ testgs Vﬂ@ﬁﬂ‘dﬁew?%%erf’hys'ca'

confr&%nﬁyfﬁeeﬁn'ufatérg' Qi1 R3S eRPBAINRt bithe ﬂﬂ/ehﬂordﬂuhfdéhamently such that
vendors. IS an object of the invention to ana

the feleébaqutwaéa i 108 PRl signalsdiam Hisi qthenPinYatess &l olffgpond ntemaly

In tH’??BﬂbSdl%‘éﬁhonﬁé PhEntiof, ﬂ\%ﬂﬂ;”v%b%éy' Wé@Q@fécBﬁSbélﬁg Qarstributed test
he integrated control systemn

systgm fepan Miegiatad Cantrol s¥stam (@ .%ﬁre"égm@ewﬁ% SERiEH 8 not locate
in t@%@&wﬁwfér&ﬁ%@ma@@nlUéwaéénaﬂ@@mmlaomapbe beftailed by a
the changes, the addition or nodjfication
cenbrairRoaLticatinn ikt tha,sionals may bedistiitfied BY of f?%%b’@eans
er 1A ($asWileh indit¥fed Pl tER @argeR\h SR sied be‘EngaﬁoIQﬂé,deEt:onnected to
of the present invention to re ol_e/ ese rob
andeaTAlRd 1edaRlissHEBE ar M mofe hﬁ%@‘rrﬁ? StapRRER low different
testﬁﬁsélmrlimét/ﬁﬁ@mﬂ& ;sﬁéillléi B%ﬂéﬁd@hbm d)ﬁferéﬁtp‘hﬂéteﬁﬁlm‘es Ofhe simulators for
0 e control so

oSt SOl ISR 1A GRS TPS [ BB feef Fatarps such as
drilliAg é@igfpfhéhf veB&| Bbyet $ilents) Vosueembseraontts laad tiasikey whérein these

el Aot g S o 3 b LEd ko convo

sysfém%olméﬂemaécﬁﬂ\éﬁﬁ &dhdinQentlon, 6Qdinight asy Isemﬂawlmmenroentrol systems
and it is an object of the (f)%esent i nv

inteygiipg, with m?eteﬁ%f*e?@wé?'éasteah s @@/meéﬁv?@ﬂtﬁﬁ o‘%@‘e EeHmand structure
mayﬁgéﬁélé?éoeb%ﬂgﬂ(fsﬁreé cb@Rlant efgintor ee IS@ft of har dwar e.

I's clear e vice accor t t h I

o e M5 el T AR R IR s, oer
conirifnd SHEREABRH s?ﬁt@frkcﬂet\ﬁaéﬁ@mma&rw His may $e perfagnetsby manipulating

for the testln of theb&&gtlons of the integrated

oneyHperg|of theHAS2s deseh ¢-is possible to simlate
al lntAMEAlrobie ltrﬁeﬂéorit)r@r éysm méy tfse berdpegbid fod comniands such that the

systems it is evi ot
sysipdy oo S BV ST e Abert Moot gy Bl oot §LRgRFs. This king
of tb@mbiaNews More Realistic tastiigng ke faars ared evrdrlian opbrator may incur in the

systems, and may prove very valuable. There are many situations which might be difficult to

13



integrated control systenms. The flexibility of the
device is of major practical inportance, and wll
wo eooshemiedre easily allow the addition of furtP€r/NO2008/000136
simulators to the system for the sinulation of
addi tional paraneters. In an enbodi nent of the
eNYI3RAENAPRRNING dy Mvanorgahgifcaimstancadiat Behupan baing inexperienced or unlucky

midHe Sricul I e Y $Heid H@ﬁ)@%ogsnﬁlﬁﬁlrbf ?és'ﬁHé;t r@c J?b%’rlsaats%ll a possibility that

different operations. This al stributioh

thetqqgsqr@gwpﬂt@nttauggw% si mul ators, thus al | owi ng t he
Si nﬂhélHlLoélmh[étdrlé'ﬂohlﬂ rt}és@%r thé H@rréQﬂtE rJtlo %f e Ileﬁﬂan &Igchlne

odi nent of the invention SInU ators
mteg@&aﬂﬁ@ﬁr Lhis maydyrieslly inalude testing W*Fﬁi'ﬂef'the p@ntmwt@h @rasents correct

feeﬂmﬁhé\ccﬁ'r%tlblaé@ In the HMIETIRE H‘Iary%soqﬂblhdé %sﬁﬁg Whsth&Che operator
t he physical control

'an\q rﬁﬁ‘l(ﬂta?t'Blt %Pd 2AltMi s enbodi nent of the i nvention
run concurrently such that the feedback signals and

t he gontr ol nals fromthe other sinulators wll
H"‘C?)'FT‘@@BBﬁBe‘F ﬁf 81y. In this enbodi nent of the

| NVierderor dIBRirdare Oé?ndﬂ.%&fum:oﬁélﬁé!s @Pfh%%ﬁﬁlg %bl@g a@cordlng to the
distr |b|%1 ed test system for an integrated

invention e iy SImpfatar shAUIE Gt apnizs of ﬁréteﬂ@sﬁhes%tsemlatoeshould function

in rébﬂltmie(mﬁh @Iﬁbt itteré RelitSUag |rﬁﬂw%%|gn-5h@eétmeﬁf RS Bt |9%H9H?e such that the
ween .the sjnul ators may be controlled by a centr

teStH@rﬁﬁSHfsd%ﬁrﬁ?f'sﬂﬁma””%’r the signals may be distributed
by KHehsimulafu? $Roule #18n eMBodimenbéraRe MRBAGIARANE tFﬁalﬁ §|§F\al hub such that
9 qa fs bei ng i sol ated or connect ed
the I P R0 o BN TS R s SSCSieE SRS, D P IR SR tcHIL-simulator,

anddidt teethe méaltsgsttemnuﬁm& c’@'nh?l%ﬁ’cllrftﬁs ﬁ:Sﬁﬁolts?&Eind'W%l ][eespg?ld to feedback
al SO encomnpass

h h
sior e EPe £10 SR Telon s iaters 6 hearmeime Lt cansel system to be
testeqwﬂllecrwnmhlmﬂhé mﬁﬁmmﬁtersﬁmmm RShbaE nt%t iﬁlﬂerﬂbl'glf&)p% &%e to distinguish
as drilling equi pnent, vess
the L@'S? QW@O" ré’&@]ucﬁﬁ'\f‘é(ﬁ@m s ang t ﬂe Iol ke, wherein t hese
symnﬂLahﬁgabr( ﬂmlﬂt{ifufrﬂfh &c{tﬂﬁis&&t feié'aﬂlﬁad@ é;IIrs‘QQ?eﬁi%%eénr? connected to
t ested control systens
t ol AhCIP {188 "R HES TROEHE SISl BT o GPHISEt Teis AoHSnclude
situatfdne wheosit sighalSyifure mdeﬂbﬂécﬁﬁb lfééﬁib%lt Br écfh@mbr?‘&{slgﬁials to and from the
R T A o

signalsadre sinrulsthe the émulaTd’n&hSdJlmmhlﬁmﬁa;f%cfeﬂfof ﬁi\@énmm&’d error Thus solely the
ailures in si

one 5 o B TR Haa BBl P Slecpaocti Wheres e otrr
mgnebrﬂhbolldlrennam uhaffectesdy be perforrred by mani pul ati ng one
TR s 1D AR5 B SR 05 bt oty v
simmfanawmcbdynhnnma‘fect bre s?mﬁle@efdb@cls ey@er{degreeta bEBmUIB&Yd one should
. ntraceote ontr
in el ¥ A RIOTRS bt miaG 570 s & e b Bevied&scdiia o the
invention i§ #uistableatocsimutate lmvatmedalﬁrrabﬂéctm dyBRt, and flirer to furnish
o S S CORIEN Sl Sl ) S700 R o s T ner impes
that Hm)emm be nommgtemnyrbmheen the E@ban@ erdeh ﬂ:tr aﬂoMHWé realistic testing.
ed _or unluc

o RftbBE SF e B Pn forid ey belietons BEnak ermiarsiure
—  asPudnity sanposfae@@édktay\dtpba:tlorﬁ hfeaaﬂrem%ﬁt febﬂwéiikfsl on thus

?log %4\%?}?%& w%?ﬁc’ I%t%gds?q& %ﬁﬁ%&%}‘{’%ht@% ems and taglFty 0 var?abtle speed
drives to follow commands
- Consistency between VRU sensors and riser tension sensors
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interface (HM). This may typically include testing

whet her the control system presents correct feedback
Wo2008/k91%orrect place in the HM. This nay al RECT/NQ2008/800136

testing whether the operator input results in the

desired action. H L-sinulator specifications. In order
- f olCaaIsistaRch §eiween piatuoofnydradie sysiems ane gbility of draulic systems to
folldwESdrhmdnglevi ce according to the invention the
H L-sinul ator should fulfil a nunber of criteria. The
- H (ICammandgdderayh @ar densiiceedackn real time such that
Th.§ |'i§? \’see\)m?en'ny héh @xéI@éivé 8 fh@?e SleWN8lget Al BNbther€lgfald that should show
I nportance such that the test| ng occurs in a
Conﬁlé@np%ﬁﬁ?qm’méﬁoaH?TéO%P"fﬂﬁddﬂé‘?e ahoul d in an
eyt BB al vaiBes yR8d tAlredRoddtorBdHBuR ¥ 3HIe - ¥imulate which
such that the input and output signals fromthe test
may egrpRiiseshoul d be routed to and fromthe H L-sinul ator,
—  anq o89bf pdveriSelebRk notssem I n this configuration the
control systemw Il respond to feedback signals
- di tees PihYorBfic PrRssHeto ACatA® or or sinul ators. At the
_  Salfyaid BRurkhe control systemto be tested will conmmand
the HIL simulators such that it should not in
- priMRveAr &otgioryef| eauipgent ihikitgdi sh the HI L si mul at or
fromd lE?nsre@ﬂJeng%ﬁérﬁgkclJé'\% 44 thefd 478 120hQE el of étHéﬁbﬁJFe modes

consi st ent to all systens bei ng connect ed

that shoyidsle siRwintad agisavidegt oA PeiPN sleddn die at- &’{Qegﬂlé?ﬁj’era' of the

fallLfPé‘ nRdES BRERIM be Iblb?to BB @Hﬁlﬂatbﬂ %bh&ﬁreﬁtl} #3tshema ote rs@éarfhnos which are
gnal failure nodes affecti nﬁgf eedback or conmand

e”%?%‘?ﬁéﬁ'% A eomfivptiop Ghiherflifereat faifuse gibyatiops may AlRoetimulatpd according
to tHRf ih@&Htiohhi s i nplies that when failure node on one or
nore feedback signals are sinulated the sinulat
shdlree 38R 'EWSf”f”thleéaf tena! failures; ong sherld berghig to 3T’HH'§te such as those
listed®e®wy the one or nore signals being sinmulated as
mal functjoni ng _shoul d be affected, whereas the other
- si ém"§'sgeﬂ6¥1|“cfj'9'%eﬁb%m‘a?'g’@é§ ed. This further inplies
-t hadconBigentRinl ahafogiie desubabk sighall at ed equi pnent
typi cal | y havi.ng a simultaneous and dynam c effect on
- sevd a8 Isystems are to be sinulated one
- shwd;zénlcrgufaaggné]e able to do so. The sinul ator, being
of th testjng device according to the invention
- ﬁ'ﬂ’égg'ﬂ%stgb‘aLlrmlate how the failure affects the
- sysﬁr@z@n amalbgfsigriaher to furnish rel evant feedback
sigpals to the control system or systens being tested.
T Thi®'SSM A C9UFFH9ES that there shoul d be consi st ency
- beDngan ahdlegsd ggedls i n order for allow ng the
re stic t stl n anpl es of the necessary
- %iffsg %’hﬁ@ﬁ‘ﬂﬂé{e\é@? S he signals may include Proximity
- sem&ngtofrﬁg)d;laaﬁwoamfrmti on measur enent feedbacks
C betvvee status of electric power systens
anda i T

lﬂﬂ“/%tr PIHNY speed drives to fol |l ow

C oMM TRsis GuIshty ercyxdasivacand Y&Rid sidendseveral dholld e able to be
i on sen or sConsi stency between status of hydraulic

S'm%@?&ﬁe“g??& ¥bility of hydraulic systens to follow
comzaodihg to an embodiment of the invention the signals to and from the simulator or

simulators and the control system may be interfaced either by hardwire, by bus interface, by a
combination thereof or by any other suitable signal transfer means as is known to a person
skilled in the art.

As shown in figure 4 the device for testing of the DCS may comprise a large number of

subsystems wherein one or more may be used concurrently. In an embodiment of the invention,
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Commanded torque and tension feedback. This list is

evidently non-exclusive as there are a | arge nunber of
worden2aegynal s that shoul d show consi st ence asPCENO2008/000136

evident to a person skilled in the art. There are al so

various required failure nodes one should be able to
the syistam a8 suethis etpduisy suehibet featuresswhish hpwaet besn @dded as gf yet may be

add%@é RS dRtSn fhe hlylg{"%l‘g ékfbm@raeéén%ﬁ@ tds® sétCJpUI@F HrLStegﬁr@k(ﬁ a drilling

I'l'ure Move or tation equi pnrent inhibited This
systeinsThe Buraberde smitgheso RCex Eﬁ%iéﬂceé apd SM@P%tca%te&tqdam@bewdenﬂy be
varnéHjé‘&%Fdlr?dt Hdagr failure nodes that should be sinmulated
as Is evident to a person skilled in the art

EviThe inveptianthus areseptediwall thys baablets dest a8iiniagrataseoglsplsystem
rently, as should other

arraﬁgeogfg ?%@Hmpﬁd@?{g%v?gageabl e. A conbination of the
different failure situations nmay al so be sinul ated
according to the invention. There are a | arge nunber
of signal failures one should be able to sinulate such
as those listed below. Inconsistency in digital
f eedback signals Inconsistency in anal ogue feedback
signal Inverted digital signal Frozen digital signa
Flicking digital signal Frozen anal og signal Noise on
anal ogue signals Drift in anal ogue signals Ofset on
anal ogue signals Fails to maxi mum/out of range Fails
to mnimum/ out of range This list is evidently
non- excl usive, and as is evident several should be
able to be sinulated concurrently. According to an
enbodi ment of the invention the signals to and from
the sinulator or sinulators and the control system may
be interfaced either by hardwre, by bus interface, by
a conbi nation thereof or by any other suitable signa
transfer nmeans as is known to a person skilled in the
art.
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As shown in figure 4 the device for testing of the DCS
may conprise a | arge nunber of subsystens wherein one
wW@eoogneA2smy be used concurrently. In an enbodPCEND2@B/000136
the invention,the systemas such is nodul ar such that
features whi ch have not been added as of yet may be
added a later point in tineCl@Mfure 5 shows a generic
test set up for HL testing of a drilling system The
nunber of switches, PC s, interfaces and systens

1. t edvdyioedyr the terting ofamintegsated GoniEd syeipfid 1} wh?fseosa'dﬁﬁegrated
conﬂr&‘égél Q) kHEngé ﬁ)‘? Bb&FbliMgl 4 dr‘ilfH{furhte(Z}il%ﬂ drmln%;%‘htt (AMarranged for

rated contro sten1arrang§ fOf contr ol Ing a
drilligg pperah@aaﬁalﬁ "(tegratg GoRtrohsysi&MHEN CeBPRYRI t he t esti ng

*a &ﬁllngrbohf?&%%t@ﬁﬁgcg‘wffBPJ:orﬁbbﬁnhSré‘ &rﬂ!hg%@t@ﬁi ('7) Sal d

rated control system (1) is arran

Satﬂd?@g 6D arragoed fariregsiving sanser gighals &) aelaqefi |tq> §€ﬂg d[jlling operations and
for F(rg\)ldlﬁ% canes dighais (?H)'tbl hl@girmlﬁgrs?étbﬁlr@) s$ad fbr corR@tiRG 8@ desired

contr systém ( conpri sing drilling control
d””ngS’P@fﬁi'% (3) for controlling a drilling system (7),

sald @@S ‘é3)%n & fd;”cbﬁ‘t?é]ﬁ{é 4 Flhrd'llwldv‘llhﬁg opEfaiefis SAdiEbhSrising a plurality
(31) related to said drilling operations and for

of contenl BUhSY§teESnt rol signals (33) to said drilling system

* sald/devik@ dAanbed fdf W@Qﬁﬁ r Eférs e §aid Afledgtateld| dohgol system (1) resulting
erations, * said zr%‘arran ed for coBtroI

fror’rp#o ailyrgp iof gauBsp ingNel 9 Rgye 58 SUBSYS %W@aﬂﬁ?l éntﬁ%rahacgcontrol system or

fronPtaillirdb ok ¥aué intthB int&racfidHaDEbh&dBcontropélibdy it fthin said integrated
arranged for the testing for errors in said integrated

conE@Jﬁ’wfem dy er fBom @PMPINAYPP thege4Tr om fai l ures or faults
in one or nore control subsystens within said
integrated control systemor fromfail or, fa
2. j n The&levige of glaim Z)ﬁ%h%%‘f’\ﬁé%‘n@&ﬂt?%?mgﬁ?g%i‘? ﬁ@fwlfh%chpnsesa

pow%ﬁh%nh@érﬁ&ﬁt ?ﬁemqa?td‘r @bntﬁdﬂﬁfg%dvﬂér pwrnt tes)omn@rem said DCS (3) is
|nat|on her eo

a"a@a?qifqr FRGSHING: %ﬂ‘seroﬂw%?r (3§9, gﬁ'%tﬁﬁi QL§al$ gfllflp%pped'gmsl a§1g§r%v1d|ng
conf?@l\%na egergem PMSS(h)eﬁhtﬁr@thé @he@rﬁédimdeiﬂd’mgs cﬁ spivdriiling system (7),
t RSl ol g L D@é} S it q ? tio tween said
for tPétH'& fxﬁ'%@ egeied Forifqy Rtem (31 ré?'atf TRHING TOMm [RRFHONF R
anIi‘ﬁ?/%bﬁﬁd)l%?&eﬁh@bS (B\Andi sa@ Fewdrintdnagesieal systed2PMSo(43ai d
(4) stating the energy requirements of said

drilling system (7)), for testing said integrated
3. COMtheQleviey oF €l@ing 2)wfﬂé?ém@al‘d)hfegraiéwbtbritmgsfstmﬂm) further comprises a

dyn%%;cepiﬂggfolgggfgogg%\?&n ¥ gz l l l n?aécfnsgt ! oLrgfIS 3 e #i%sarranged for

proﬂ@iﬁg oP Mwéﬂc@hti’@l%lgnu’(sé{se)l to aSBMS (4magrnﬂ emhtmbsytstmh (5) arranged for
e C pos ti.onin

coniibing (e RopUPBRG S-S AT U b2 LY 3o RIS EgfoLionats (52)to

actdeors| I(§1 ) 6@ @EMng Qhit () 0sAidl DRcpdfer jpontes! sigoals(51) statipgdhes energy

IERRLNAGENC I AT TR T

powle? blaby (6) Waid advideoptesiig said rrgegrameu rcohtrdlsgstams(ﬂtaﬁ)arrbns resulting

frongg\t;\%u(gct:totogﬁtbgeéygeglsaféc? glgn(g% rQ eﬁbbhﬁ e(gtﬁgsal weP%anagement system
PMS &4l ah@Nemnsaid DP (Spi d actuators (21), said actuators

(21) arranged for receiving power fromsaid power

plant (6), said device for testing said integrated
4. COMtHedevigSHf ering 1) whereinesaidintegrated controy system (1) further comprises a

dynamic positioning control system DP (5), wherein said DP (5) is arranged for controlling the
position of said drilling unit (2), and wherein said device is arranged for testing said integrated
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frominteractions between said drilling control system
DCS (3) ,said power nmanagenent system PMS (4), and /
w@eoogard2OP (5). 4. The device of claiml, whePE&/NOS@BH00136

i ntegrated control system (1) further conprises a

dynam ¢ positioning control system
contegsystelp (( Bpr eworaresiiinadranbinterastiong |bretw?§nﬁ%i ﬁélmqoaHO' system DCS
(3)a‘ﬁfds§ gp@%I I'ling unit (2), and wherein said device is

arranged for testing said integratedcontrol system (1)

for errors resulting frominteractions between said

5. dr 'TH—: WB¥cE Qf‘élélm 1 W&H’s%té&hte@%n&@l Hstdrh (9)s d|5connected from

device of claim1, wherein said |nte rat ed cont

the apeelda a3 canedipd o NesseLaRiaien (10 SHeb SEA sighsysisan £%sted ina

hardwrdleEthedodPeonfiyGatien. si nulator (100) such that said
systemis tested in a hardware-in-the-1|oop

configuration. 6. The device of claiml, wherein at

6. | €qRL deWiEe Bf cIGRT £ vierdiR@t Féb&ﬂﬂiesorrn%‘rélo‘mﬁ Siyhafsiedeived by said
integrated control system ( are real an wher

integsplogHoRLoSYSEMUT) 81 o3| GRS B ETRGBIAr B 19 oL PR are modifed
ina gﬁﬁélfrﬁbcﬂﬂl g Spugdr é(ﬁ@ef&@fbefng f@rﬂlsﬁ@d taisand ﬁﬁ@iaf’eﬂ ceatrsl system (1),

tegratéd control stem ( for the fai/l )ﬁ%
for thepilfiie oedead ungknaal e f?@t'm olsg %'“f%w %159 SPREP! U ST

system (1). 7 . The device of to claim1, wherein said
DCS (3) is arranged for controII t one
7. nofrée&)ev'ﬁﬁefﬁocﬂler"av& MR 829 PBS () frframgeag irgffeg atleast one or

mork SPtHEfbIeVIrRAIWiRTBNdrilling dPefalion®r kK equi pment, * de_ punp
.. equipnent, * pipe handling equipment, * drill string
tom@féi@ee%’tﬂ%%ﬁsatl ng equi pnent, * riser heave

* drSR WBASRfigrAéhtequi pnent, and * bl ow-out preventer valve
equi pnent.. 8 . The device of claim1, wherein said DCS

mt(daqum%ewwaﬁ@ted for controlling an anti-col | i sion

* pigi§dn@ling Sqlighmedtt i - col | i si on system conprising one or
nor e of the fol | ow n% * a .crown saver * a floor saver

* dril siing bepym BRMPRSEERA FHERIPEMY. The device of claim1

* risBhRd vk Rofpefsding eqdipnient, @hdanged for controlling an
.., active heave cog)ensau ng system 10. The device
bloy-ewrRIPYRII® AR HMPISMher ei n the testing device

conprises a plur aI ity of subsidi ary test devi ces.

A net hod for tes an cont r
8.  dJhegeyige prlallné ?lpaaldslg(g% 2’1%)] '$ alﬁnqeéff]%%%ﬁqpﬁlpp (aﬁéa?ntl-colhsmn
systerilshiblanfi@omsibh systemdishiprginglohé bt norepithatdllowing: sai d
i ntegrated control system (1)
* a crown saver
* a floor saver

* pipe handling equipment.

9. The device of claim 1 wherein said DCS (3) is arranged for controlling an active heave

compensating system.

10. The device according to daim 1 wherein the testing device comprises a plurality of

subsidiary test devices.

11. A method for testing an integrated control system (1), said integrated control system (1)
for controlling a drilling unit (2) during drilling operations, said integrated control system 1

comprising
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conprising* a DCS (3) arranged for receiving sensor
signals (31) related to said drilling operations and
Wa y08/p278%4 di ng control signals (33) to a dril IRGIYNO2008/000136
system (7) so as for conducting the desired drilling
operations, * said DCS (3) arranged for controlling a
* a BCBH(A) aranget fefrrpeeiving sensor sionala <3 Rrielatasip saididhling operations and for
I
pro@%ﬁ%@#rﬁé{n aﬁg?%g@%itg Ig oZrF?%%Z%tE@?(?)SIso nﬁ?go? gBﬁtﬁJchﬁ?thgrdesrred drilling
operabi@h$.i ed signals, or a conbination thereof, to said
I t .. .
083 StbiRae EURETPEIY] Fah SRR a8 68ing  pralty
ofco@trolgub@/stﬁms aults in one or nore control subsystens

*salY tteFt' r{?ﬂ Eb?ﬁﬁrsin?rﬁﬁ&ﬂémggrrBRéHJs%mﬁrYa’ié@ e lr Hogmeﬁ RIgndisesr a

e Int ractlons etmeen contr ol
con&n@yett@ﬁ%ofmsrarohn@araied pRrdepl axstem ¢ brier tehting,for emers ir) said integrated

conﬁﬁl {Xﬁer eﬁ% = ga%hﬂ%rlﬁrgg bPRlts %ne@?%&@%tﬂ%l%b@s@n@ within said

integrated control system ( 12)fur

integratgst ¢antrol sysiamner frm%@ymtfalésssn the lrﬂmqﬂaws etween control
S Péiol § il FBRVE EorRbiAdion(tAéreof,

Sprrovrf]%M%gH%g\%ﬁ@ o esal d drlﬁlielr?rgﬂsystem (o ;l saoln Drgg
(3) receiving sensor signals (31) related to said

12, dr il rﬁ‘&h@@ Sf @érhro‘f‘ﬁwﬁér@m@a%’ |'nﬂ=.‘g'ﬂ&e@ EORtFdPsystéd QW fﬁrtl(ré’r?c)ompnses a
to said és ating the energy requirenents

poweamnawmentﬁgs grswﬁr(emontrpwng @@@weh glagk6y saft weétp@d‘t (6)
proidiRg bBhestsshRiRrlihy syslenfiziors resulting from

I nteractions between said drilling control system DCS

said BES 4Bkresaiviag sensar signaladdhenrlatesitosaid doiliggopprations ang,groviding
conf?@ltMIso(%ZﬂoaéaﬁH BISWHPREsIinY thaiefefd) r8gUiRRmhtLAald rilling system (7),

her conprises a d nam c_posi t| onl ng
for i 0 Blagrdns gmt(%frstvmémphe@%rmewr@am tsrterggim%metween said

drrllﬁg)coﬁfr&‘é'y%ﬁr HEs ROV s(‘aﬂﬁﬁdvﬂér rfardiahent syblent PI\/@Mﬁ
(4), said DP control system (5) for controlling t
position of said drilling unit (2) by furnishing

13. POSiHel REthHd ot @&k & wﬁérﬁlhaéa?d lﬁg%}até@ corRfdiayerm (( ﬂ&hhé}fcompnses a
said drilling unit cont r ol

dynamip) pastigning gOpte sgﬂsm‘gp r@qwh?rém% Dp ok Py piavides DP

powe? &dntro} §igﬁal§?51)% g5id ANV J4)! @Q@D‘P‘ dwntrBDélyefenf () farsdhtiolling the
power plant (6), for errors resultin

posiliap of sie AB¥iao eit (.0 fenshing PPRIfioTHEa e%ﬁroﬂ 89N 4§39 peigators (21) of

saro(&)llrng&ﬁiltCtZ @%rD t hggl §$f@£05:1 rf;éf?tirﬁg\‘:ﬁﬂq\greg@;by/re@mrements of said

aCtLI%ﬁ"t“éé?Ht %%jd é%tH?th‘-] (Zgg,gchmngﬂowreu rPRCAIRAWS' iPlant ?@ f%r errors resulting

fronﬁimﬁtﬁbnﬁ%‘étﬁéeﬂ@aﬂﬂdrﬂl tdoBtroissysledNDOB (B saidWokiet anagement system
s _arranged for controlling the position

PM%r("')sa'r"‘H/ é!r%'q PREOkinit (2), for testing said integrated
control system (1) for errors resulting from

14 (3;T?~r§ﬁﬁét'g§$ af %%H\Nﬁf vrr]lhérgind | }F@(zﬁgg, A S{ﬁtﬁﬁi)e{nrt ef Comprises a

dyn%ﬂf@sﬂroﬁ&b%ohﬁél@ﬁt@hﬂdP ¢®NIvhereirsshd BM (61l arainged for controlllng the

oo 7 LSS b6 P PS8 P 208 Eor resunng

fron® ingstattoné betdeh saidaniitigasdngensystensDESaBand saidiBPNEG). a
desired initial state of said vessel sinulator (100),

sai dvessel simulator (100) responding to control
sr gnal S from sal d integrated control system (1) such

15. h ar d\ﬁzﬁé { tﬁgvh%%rfa rp%rlgrrriggrgﬁe c(on rol sys{ 1? IS drsco%nected from

the drilling unit (2) and connected to a vessel simulator (100), replacing real sensor signals ()
with simulated sensor signals (), using a desired initial state of said vessel simulator (100), said
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16. The nmethod of claim 11, wherein at |east one or
nore of the signals received by said integrated
wa@omsnglizsystem (1) are real and wherei n one oPCTNOR008/000136
said real signals are nodified in a S|gnal nodifying
furnished to

ter (80) bef b
vesmﬁgé*@pgé ng)qqaﬁgmodrl@eg,@tec:gﬁg?lﬂgnaﬁgfom ﬁgldflgpgr@e@ qﬁgggl system (1),

Reht EABGIbGBR JBREE dysehi NYisabstedirfla haidaaraineg copkiquration.
Sucsystem( )Q@l? it §r¥et ho(gg:)f steglirtla ha e \Ahereleklﬁb;ﬁ iguration

said DCS (3) controls at |east one or nore of the
16. f olin@hétHod i élﬁmf or, wihkeidih bigaft e aF Mblﬁ§of the sypalredeived by said

eSS SR SRR o MRt g re oo
in a@%&ﬁm@@ me& (Sq)bbeﬂdiéfﬂemg fufniished té esid ﬁnteg rated control system (1),
nmpensat’i ng

e e e T S YO
ant| -collision system said anti-collision system
?HSI ng. one or nore of the

method pligclaim\dy wherﬁfrb%a cﬁb&&l (3}@0%% ?}i%:ﬁ ong gr more of the

follom GyistrendrMingCdparatiohd: Wherein said DCS (3) is
arranged for controlling an active heave conpensating

" tog fyepqUIBethe system of claim 11 wherein said
* dréviwiork Bguiptikdt, (2) is a fixed or floating drilling unit
arranged for drllllng wel l's on- or offshore.
* mud pump equipment,
* pipe handling equipment,
* drill string heave compensating equipment,

* riser heave compensating equipment.

18.  The method of claim 11, wherein said DCS (3) is arranged for controlling an anti-collision
system, said anti-collision system comprising one or more of the following:

* a crown saver

* a floor saver

* pipe handling equipment.

19. The system of claim 11 wherein said DCS (3) is arranged for controlling an active heave

compensating system.

20 The system of claim 11 wherein said drilling unit (2) is a fixed or floating drilling unit

arranged for drilling wells on- or offshore.
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