WO 2008/147216PCT/NO2008/000191 Subsea Intervention System Field of the Invention The
invention relates to a method for controlling grease injection to a subsea intervention system and an
apparatus comprising a housing containing a control unit 5and a pump for grease. Background of the

Invention Wh&& ing intervention in a hydrocarbon well it is necessary to isolate the WeI! from the
environment. Intggég%%%ﬁi%is often carried out using wireline techniques 10fBr&id@H WiPLY Emposite

cable or slickline). To contain the pressure in the well during operations and avoid hydrocarbons
escaping to the environment intervention operations involve the use of a stuffing box which is part of a

pressure control head (PCH). The PGhilsravides-acdynanmicsseal between the cable and the wellbore
enclosures to maintain pressure control and prevent wellbore fluids from leaking 15into the

environment. Howav8r®bEUREBHRE braided (wire rope like) exterior, the cable has a bumpy,
crevice-filled surfadé KR 4 diffétittor tietPadHaossesicdbourt s thinj calble passedtbrough the PCH
as it travels into antbownttiey et Ldreerpaeticecistprinjegt-gheasiaintotheRGH begyatahigher
pressure thén thatdf dhemelod addition grease has to be replenished at some rate to replace grease
20lost to the surface of the braided cable as it passes through the ends of PCH (going into or out of

the well). The gr@g&gy%&%ﬁ}& is,caatEalled by periodic visual monitoring of the sealing ends of the

PCH for leakage @npd monitoring the grease ction pressyre, 25This operatipn gets complicated
it O(i:rtlﬁzjeﬁs%rgggfgoonﬁ% aslg %faoa? Wel™ THi fﬁ%ﬂfé@?ﬁ%ﬁg‘é 8P4 IBs & Hiserless

when performing this pra I ! e 0 _
light well interve '8?5&5%%}?’?%@&g}P?EW?%fﬁ’ﬁ-?r?scﬁHWﬁié}r%ﬁﬁﬁﬁd’”’éﬁﬁ‘ﬁﬁiﬂﬁ?@%@'ﬁﬁér; making
it difficult td{deteHAESHHER afaTRRRT A ek §rengickbiats 1o sentjictbd PRestherindie, wslthe stack is
run in deeper watbritesmfihof 2hé grelskysupplsbine desding thethe environment intervention

operations involve the use of a stuffing box which is part of a pressure control head
(PCH). The PCH provides a dynamic seal between the cable and the wellbore
enclosures to maintain pressure control and prevent wellbore fluids from leaking

15 into the environment. However, because of its braided (wire rope like) exterior, the
cable has a bumpy, crevice-filled surface which is difficult for the PCH to seal
around as the cable passes through the PCH as it travels into and out of the well.
Current practice is to inject grease into the PCH body at a higher pressure than that
of the well. In addition grease has to be replenished at some rate to replace grease

20 lost to the surface of the braided cable as it passes through the ends of PCH {going
into or out of the well). The grease injection rate is controlied by periodic visual
monitoring of the sealing ends of the PCH for leakage and monitoring the grease
injection pressure.

25 This operation gets complicated when performing this practice subsea on a subsea
well. This involves the use of a subsea riserless light well intervention (RLWI)
stack. For RLWI, the PCH is now remote and difficult to monitor; making it
difficult to determine when and how much grease needs to be injected. Furthermore,
as the stack is run in deeper water, the length of the grease supply line feeding the

30 PCH grows longer, making it increasingly difficult to pump viscous grease down to
the PCH at a reasonable surface pressure or pump rate. The long grease lines and
viscous grease becomes more problematic as decper colder environments are
encountered.

35 Current practice for subsea grease injection requires the surface deployment of
grease lines as shown in US Patent 4821799. This patent discloses the use of an
accumulator to enable a better control of injection pressures.

There is also a more subtie problem associated with grease injection to a subsea
40 PCH, that of water ingress. Normally the PCH is lowered to the lubricator tube
together with the tool. However, in some operations, the PCH is run independently



30PCH grows longer, making it increasingly difficult to pump viscous grease down to the PCH at a
reasonable surface pressure or pump rate. The long grease lines and viscous grease becomes more
problematic as deeper colder environments are encountered. 35Current practice for subsea grease
injection requires the surface deployment of grease lines as shown in US Patent 4821799. This patent
discloses the use of an accumulator to enable a lsetter control of injection pressures. There is also a
more subtlgiproflen;assaciatad with greasesivjesiioni thaistipsew HORGH; thatehwaterbiagress.
Normally the BGH-isfoyeted,to thaduicatas iubedagethar wishithedoplaideweysr: ip:seme
operations, the ﬁ@%@gﬂ wdgggs&dﬁmm 2.afigedhg wireling dpelssahie ir -ate aagig,in the RLWI
stack's lubticaior tybe, As e HCHLassemply s lowered dayno e eea aprdhebiaised cable
passes thr(g'ﬁ h%eslgﬁ-ﬁ_"]}; rea§e| no}r%jgéaq ara aufﬁment ressure and rate to gffset the
increase iﬁ%‘ﬁ?o_i‘é“ﬁ%%&? g At ﬁ@g S Jrease tq'the ,lgbigai%sg%lgb 58 ﬁ
the seal ent&df e iito e %%iwaég%i ;ﬁﬁl?ﬁg seere ﬁ?eyeii% an increased sk that the water
will help tolfeith axRgeratepitR) RrRRIE TR BE Rl dxh 88 dPIS \FBHE ?e%ﬁe%s%%“an""&?%ids) and
prevent theneable fhomgielly Rioving through the PCH. Summary of the invention The invention
regards a method and a device for controlling grease injection to a subsea intervention system, where
there is provided a at site pressure compensated system for providing the grease at a pressure higher
than the oulsife: pressunes this:heimg either the well pressure or the pressure of the water around the
subsea system or both these pressures. The invention is according to one aspect suitable in an
interventionorkaugonisak sy stam (MOGS :that s allelesiricon ejegtia-dty tautic that may
comprise g processorwith fhe capabilityde handigdnformation, fokexample to seagrehoutiside ambient
sea water presslfe, RIESSHIS, MRICE iePir L aac bRlow e Fickhfiosidethe el As mentoned
above, the e“fg‘)%&af e grepse and PCH is to create a dynapic seah ihal densiales aclightly higher
(grease) p S48 Fidethe PEI than that of the environment above or the well below. To do that
requires p@pit a8 A Wiie empirical rate monitored visually. In subsea situations, the pumping
pressure is exacerbated by the length of the grease line_going down to the subsea PCH and the rate is
a pure gue§BeomeRTESDIt AT IEHBEN OOV MUER FoWH 18 LEnSe AAIVER ' GIBEnYBtE 36 the unknown
condition. ThetesliminstiordloY Hesgriusdsite weslsls inrdegimgumtrENficRab BESWARPRISH operating
philosophypfercse maithgbmemaihilse pwhtad(s I TRANORSRE G ehinRstsh BithitEs from the
surface to thehselsea Rb\ steckgreattyssimplifiss dee Platand Jetativ fchdy bhtisederiE1500 ft)
water depthsiin additiomihe-invbotien makes theowdrdilesystens depthifisérsitive digadfinginating the
grease lineywhigh hasa ifinitenlenath wdlightyobidheihemise definehei systenh's Bferatiag depth. The
benefit of the, presgptinvestiapisdhatdtsarchitectueds depthinsensitvacelpuinglingtieespressure flow
rate problems s%%?é"‘%' elwith PYMRIRYYiscaUSigEaRse Ipndabdistanaersi(@khigherairiseg pump
pressures) %?}%ﬁr'wsn% es ase By, Using snvirmehialy fiendiy,hdcanis: thataeesiniested at much
ower differgnfi

Fand the rate is a pure guess, often resulting in sending too much down to
conservatively compensate for the unknown condition.

sea\év!%%e{h%og Y eep past

The elimination of the grease line is also in keeping with FMC’s deepwater RLWI
operating philosophy for line management in deepwater (3 line limit). Reduction or
elimination of lines from the surface to the subsea RLWI stack greatly simplifies
deepwater operations beyond 500 m (1500 ft) water depths. In addition, the
invention makes the overall system depth insensitive by eliminating the grease line
which has a “finite” length which would otherwise define the system’s operating

depth.

The benefit of the present invention is that its architecture is depth insensitive,
eliminating the pressure flow rate problems associated with pumping VISCOUS grease
Jonger distances (at higher surface pump pressures) and eliminates waste by using
environmentally friendly lubricants that are injected at much lower differential



pressures because the injection process is monitored. It also eliminates a line going into the water
which is beneficial for better line management; critical for deepwater (> 500m - 1500 ft.) operations.
According to an aspect of the present invention, there is provided a method for controlling grease
injection to a subsea lubricator, the said lubricator comprising a housing containing a grease supply
accumulator, a pump, an electric motor for operating the pump and a control unit for controlling the
motor, wheye the-saiskagthadcomprisaspihe sieps abreadiiy RRYisSIHE pressWra kg iasensor

located ouigide gaid ROUSINGLMRCEPESIINBISIIAM SR RIFSSUIEAENSAn I e, GRRYRlWRit and
controlling h%&}g&@[ %%tﬁebpugrlg{to deliver grease from the grease accumulator to the lubricator at a
outsi

level that is above sal 8ppreslgﬁlfqé. According to one aspect the outside pressure sensor may
record the ambient, i.e. seawater pressure. According to another aspect the outside pressure sensor
may record‘tHeWelhéadipréssifie Oin tOACPEREE G I iveliion thethitdad Firderiodefmiay be
connected ¢orarifiterventionicontioksyste muteae deive instrubtionsdrom agonteohgtatiorz at the surface
and in a secangnmadeMahbe0prraling ionanaualawhen hring discanseetediant 88r1VVOCS.
Wherein there insopeiembodiment the auienaRRUsMeds ReMEs mavkeaarovided hya bagtery in the
housing. A%%?f}%l&l JOoR anotherhgs ect tQFrselgpals farrgrg)]u%@}e%gressureescfal%si rams%%sq)g %ggl%%sed by the

intervention control S gjtié}%f; ccdrg_ﬁlsg to anot ét aspect t e%ﬁ%srfglrs from the pressure sensor may be

processed B A5 SEESEBLTH & S e STHE Grdede ?ﬁﬁi/%gﬁ%ﬁ?o%ﬁ%o% e WU BHuipment and
returned toAtie §PEHSE! BUpplFaceuulatst dBeomiiAEtd andtherasyéstof tHEniketisitaThe invention
also relatesdouangia@sedrjectitnidevicet foldnjectingigrdase o awabkeprastereention system,
comprising a housing with an accumulator of grease, a grease injection line towards the system.
According fo.thenversion the.greasr-inigalion gruicsissamel-contained dnitafiashahle;to the system
and is pressuic, combensaled (o deler apresshie higher than A QIEssHie Wihin, e el nd or
outside the Subse y i, and comprises a pump with a electric motor operating the

tervention systent,
pump, conﬁ%cﬁ%t@fﬁggws@?ﬁféﬁﬁon line, at least one pressure sensor reading the pressure within
the well and or the outside and a control unit operating the different elements to pressure compensate

the device.lWDe20§8/14 70 16F GTNO2008H00010In4aAGcording tomnne bspecntredevicenmay be
pressure campessatad dyhavipgapassively presseneaompensaies asatioiukaiondnaanather aspect

the device may compaises a REMLPNERAENGYFe(ildN GRARBRECRMIIL RS AGEUMMALOE iRua further

aspect the eyl L0 SmPTRe HTeSsalipR SeKier.oanare e iB AR BIcA YRR, and & retum
line for returning the wiped grease t%ag to the ¢ evice. Anrﬁnot er aspect it may comprises a second
BRY LI FHOBY TG SSpUBHIE

pump with ZELCBRY FiotdY! aY°E8mmprise two separate injection points
towards the subsea system. According to another aspect the device may be connected to the PCH.
The 10housiegprdayebie aselfecontaiffethaizantichiemtha pressureseosrronhedy intapdttrsr aspect The
control unibn&y:damprise anprocessay ench datecstdiageounibiheadpyicelmajpceimrise tasource of
electric powers RFEQLHNG 10 ANBEeLAsPRA HThe Rowek soU GR:lBImaY DeTabatiane 9hhern umbilical.
In another aspect ing AFVIRE SR SUNRPRR A WRIKAMEFRANEIHRQIUE: supply accumulator

according to another aspect of the invnetion.

The invention also relates to a grease injection device for injecting grease into a
subsea intervention system, comprising a housing with an accumulator of grease, a
grease injection line towards the system. According to the invention the grease
injection device is a self-contained unit attachable to the system and is pressure
compensated to deliver a pressure higher than a pressure within the well and or
outside the subsea intervention system, and comprises a pump with an electric motor
operating the pump, connected to the grease injection line, at least one pressure
sensor reading the pressure within the well and or the outside and a control unit
operating the different elements to pressure compensate the device.



Brief description of the Drawings 20 The invention will now be described with reference to the
accompanying drawing where Fig. 1 shows a sketch of an intervention system on a subsea well
Fig. 2 is a diagram showing the grease injection module in IWOCS mode, and 25Fig. 3 is a diagram

showing the injection module in autonomous mode. Description of the preferred Embodiments
Fig.lisa scﬁéegmazgtgfé%?ggéing showing a subsea lubricator system 10 acco%gi?\%?gugﬁﬂ%‘l?ﬁvention

attached to a subsea well 5. The subsea well 5 extends4nto a subterranean formation and has a
Christmas tree 6 attached to the wellhead and a flowline/umbilical 7 extending to a process facility.
The subsea lubricaéesstiagkd Qiaclupies aPRSHY esPHEURILIBAR) Jehsaldbricalos (pipe) 12 and
the pressure congialiiead (RGHAL oApcHmliiicalar avsiem INRST comrises e ool system
(WOCS) 15 with &, sepaia'e wotkaygiHmBlicalh( Senang (o D supiace. s ) fE controls the
system. In prior agtg eratlon% grease. s un*?%e own the Tmhe i?van uuﬁﬁergﬁ%‘l &?ﬁh. fhé 23 to the
PCH 13 to maintai] a seal between the brajdet Wirs ot BEBIe A0&d e s CampagicanvitBhment. Wo
2008/147216PC eI CUSID0 784 B THwETclsimene Sranenedcriaare dheWiodheRigyiva grease
injection module ¥13804beicH®EToitHeaP CHIDBIsHT thistrrdeline 23tisasteledtdzcattenthiat. connects
the grease injection module 21 with the IWOCS 15. With the grease injection module attached to the
PCH it can be raisesl tunthdowered togeines withsheB G anekbgjallen points towards the subsea
system. According to another aspect the device may be connected to the PCH. The
10 housing may be a self-contained unit attached to a pressure control head in another

aspeci

The control unit may comprise 2 processor and data storage unit. The device may
comprise a source of electric power, according to another aspect. The power source

15 may be a battery or be an umbilical. In another aspect the device may comprise a
workover control moedule,

Brief description of the Drawings

20
The invention will now be described with reference to the accompanying drawing
whers
Fig. 1 shows a sketch of an intervention system on a subsea well
Fig. 2 is a diagram showing the grease injection module in IWOCS mode, and
25 Fig. 3 is a diagram showing the grease injection module in autonomous mode.

Deseription of the preferred Embodiments

Fig. 1 is a schematic drawing showing a subsea lubricator system 10 according to
30 the invention attached to a subsea well 5. The subsea well 5 extends into a
subierranean formation and has a Christmas tree 6 attached to the wellhead and a
flowline/umbilical 7 extending to a process facility. The subsea Iubricator stack 10
includes a pressure control unit (BOP) 11, a lubricator (pipe) 12 and the pressure
control head (PCH) 13.
35 :
The lubricator system further comprises the control system (IWOCS) 15 with a
separate workover umbilical 17 extending o the surface. The IWOCS controls the
system. In prior art operations grease is pumped down the line 17 and further
through line 23 to the PCH 13 to maintain a seal between the braided wire or cable
40 and the seawater environment.



Sto operate in an autonomous mode. In another embodiment (not shown) the grease injection module
is made as a part of the IWOCS. In this case the line 23 will comprise both electric and fluid lines and
grease is supplied to the PCH through this line. 10The invention proposes the elimination of the

grease line t%g%ﬁgmﬁ&rface, replaced with a depth compensated bladdgéﬂkggg&mw%t?r filled with

grease. The grease injection module 21 comprises an accumulator 31 for grease operatively
connected via line 33 to a pump 35. The outlet grease lihe 37 from the pump is connected to the PCH
13. The pump is controlled by an electric motor 36. A first 15power supply cable 32 connects the
IWOCS with the elecftieiraelerd@mdar tiehpuimeasl i gicassling I/zhasaiane nvayivaive:43, a
shut-off valve 44;apdR1essyre pOYItemperaligsRNSY 45dntheembodinmentshawn.inshig 2 there
s also provided 3,3cond puBIP B2 ARERAEIAISAAIFL 59, DAIDG ASERATRIR RONE SHPPIY cable
34. A second gregse ine 41 opagcts e pump wi fhe BCH. Ac gholt fhe ssend gleace fine 41
includes alg]ne way valve 40,as ut-off valve 47 and a pressure an empera?ure ransmittar 48. The

second purhp maY BEFIALY T BIEVIGR ST FBAtHdarEy theherdReER i BasERSMaIIthe STEtHE first
pump 35. It will dRiEFakERHYESbIBAGT Mgherppéake I MEYmpIrbisaessithedss 3P erilrgency, with
both pumps operstirigfitsgettier Tty mmdylaisovesmeldortidsavpitimésonthe® thé dablgistitavelling
very quickly throiigh the PCH and may require more grease than one electric motor/pump can supply.
As an alternative, grease may be wiped from the cable as it passes out of the PCH 30and returned to

a containgpin the-gaqgule  Thisis3homa.onbieh£by selumgrease ling 5g thapleads fo.canister 54. In
this way no grease will be rt(%!ea ed.to the envqo{pmg&}.@However cili%thrt L #&Ee‘%etgt mvenilgguthe supply

Tepl W1 epth compensa T OF accumy rea )
of grease can be tpgﬁcfﬁ( con rolied to Minimize the amount used and thetetore thare wﬁFp very small
amounts released To°8eH5EIR FAAHST, R SHERhATEATS Sy bELEHEITSREAEYR Al replenish
the grease in thEHIEGEEF i2IbAG HhiatioraBs’ > hepttichars MoTSEestly RemtéTs the
pressure outsidesamgeeP GHlz 8GR 13. The pump is controlled by an electric motor 36. A first
I5 power supply cable 32 connects the IWOCS with the electric motor 36 for the pump

35. The grease line 37 has a one way valve 43, a shut-off valve 44 and a pressure
and temperature sensor 45.

In the embodiment shown in Fig. 2 there is also provided a second pump 38 with

20 associated motor 39, having a separate power supply cable 34. A second grease line
41 connects the pump with the PCH. As above, the second grease line 41 includes a
one way valve 46, a shut-off valve 47 and a pressure and temperature fransmitter
48. The second pump may be added to provide for redundancy in the system, in case
of failure of the first pump 35. It will also make it possible for higher grease

25 pumping rates in case of emergency, with both pumps operating together. They may
also be used for the rare times when the cable is travelling very quickly through the
PCH and may require more grease than one electric motor/pumyp can supply.

As an alternative, grease may be wiped from the cable as it passes out of the PCH
30 and returned to a container in the moduie. This is shown on Fig. 2 by return grease
line 52 that leads to canister 54. In this way no grease will be released to the
environment. However, with the present invention the supply of grease can be
tightly conirolled to minimize the amount used and therefore there will be very
small amounts released 1o sea.
35
In addition, a ROV attachment 22 may be added to periodically replenish the grease
in the bladder for long duration jobs.

In operation the IWOCS closely monitors the pressure ocutside, in the PCH and in
40 the well and compensates by periodically turning on the first 35 or both, 35 and 38,
grease pumps to pump grease into the PCH. The grease pressure is closely



40the well and compensates by periodically turning on the first 35 or both, 35 and 38, grease pumps to
pump grease into the PCH. The grease pressure is closely WO 2008/147216PCT/NO2008/000191 6
monitored and the pump(s) are regulated to generate a very small pressure differential between the

PCH and the el lose in-situ monitoring of pressure minimizes the amount of grease needed 5
because the g%lﬁeir{g%%ﬁaﬁessure can be kept to a minimum, hence the pra]?:%@ﬁﬁﬁﬁ%?g%[ﬂgéa bladder

instead of guessing on a larger volume needed and trying to pump it down a grease line. Keeping the
differential pressure to a minimum also lessens the amount of grease working itself past the PCH seal

elements into the wedianeicnthenepvisane) et fpamtae Iy RUMPS 38-31¢.38 Jhggrease may be

injected into the 1@iPfdinRIWRINERLIQRS kaFAIN,PRGNING 0Ne or two lines to compensate for cable
speed rapid loss of grease). There is also a third grease injection line 51 in a location below the PCH

for better control %fhtehglgsig%eng?l ressure %&tween the PCH and well, if necessary. 15In a second

embodiment of the IRvention SHOWN I F1g- 3 the GrEd8&ERtisT modaleeieapirsa waiss own
separate control ﬁﬁ%%‘&ﬁﬁﬁﬁ?}%ﬂﬂé%?ﬁ%ﬁmﬁ% kfavstors é‘FW@B’hﬂ”@%ﬁ@@?ﬂ%@dUﬁo‘ﬂﬁmous
control unit compfsesa Predesistenod auecstbage frietsshowiyranddsdobierhblyippwepedipyia
battery 62. Thus tewsleatrizsohitrol Kaepiresepdisiediraiptivesmain MOIGE bualeiainingihee
20monitoring andeinjectiarf ganisehesitigstfeligraase-imestigminieshe R G THisRMbRdinent
simplifies the pa%ﬂﬂi@@rﬁéﬁh@?&hﬁéwm?&?! %@faaémﬁg%&%?é’ AR5IBE shbsea sleckical
LW St Hom e B L R e e Rl
stack. However, . ilitie's, First, _
assembly is Iowe@f %&t{;égss&u %?Fo%r,lfi% haEpERdén g TS G 8480 I B ERTSBa water
pressure and can’§ HYY By ﬁiﬁ% fihg e Lamirrbthi e E e A FRHER THrsntHamPArhbad

pressure differenti&t 16 1B6EF5EEY - water from entering the PCH cavity, thereby avoiding the hydrate
plugging issues. The control is battery powered to maintain its autonomy. Second, in the event that the

surface vetSel ndedsstoatepantadtionther 0cablesisweuiramenirere puisige afthe REkhand the
control system isigiskQonesiathped with its own separate control unit 60 configured as an
autonomous version of the control system. The autonomous control umit COMpPrises a
processor and data storage (not shown) and is preferably powered by a battery 62.
Thus the electric control can be separated from the main IWOCS, but retaining the
20 monitoring and injection control features for grease injection into the PCH. This
embodiment simplifies the packaging of the PCH assembly by eliminating the need
for the subsea electrical connection 23 (Fig. 1) after the PCH is lowerad separately
and latched to the rest of the intervention (RLWI) stack. However, this autonomous
feature adds two new capabilities. First, as the PCH assembly is lowered to the sea
25 fioor, it independently monitors the increase in ambient sea water pressure and can
adjust by injecting grease into the PCH at just a slightly higher than ambient
pressure differential, to keep sea water from entering the PCH cavity, thereby
avoiding the hydrate plugging issues. The control is battery powered to maintain its
autonomy. Second, in the event that the surface vessel needs to depart and/or the
30 cable is cut somewhere outside of the PCH and the control system is disconnecied,
the grease injection pressure containment feature of the PCH is maintained even
though the rest of the IWOCS is shut-down, for as long as battery power is present.

Another issue is the grease itself. Current practice is to use some form of viscous
35 petroleum based grease that has a certain amount of stickiness to adhere to the
surface of the PCH seals and the rough exterior of the cable, creating a pseudo
smooth surface on the braided cable. However, this creates its own “leakage to the
environment” as the grease laden cable emerges out the top of the PCH during
wireline retrieval. In addition, the ambient sea water environment may be as low as
40 4 deg. C (39 deg. F), which may lead 1o a increase in the greases viscosity or lead to
a hardening condition. To alleviate this condition, the invention proposes to replace



the grease injection pressure containment feature of the PCH is maintained even though the rest of
the IWOCS is shut-down, for as long as battery power is present. Another issue is the grease itself
Current practice is to use some form of viscous 35petroleum based grease that has a certain amount
of stickiness w@%g;ﬁ;ﬁghe surface of the PCH seals and the rough exterior of the cable, creating a
pseudo smooth surface on the braided cable. However, this creates its owﬁC'Fé%?%’g/ ¥ePiRe
environment" as the grease laden cable emerges out thé top of the PCH during wireline retrieval. In
addition, the ambient sea water environment may be as low as 404 deg. C (39 deg. F), which may

lead to a increase i thengreasas vistositspioRaddoiahardaningsendiien. fo.alayiaig this,condition,

the invention propeaesite:renias ey d-eiralaHaeraasewith.2 fish-ollkRased lubricant, significantly
lowering viscosity and eliminating hydrocarbon discharge to the environment. The invention has now

been explained with non-limiting embodiments, and a skilled 5person will understand that there may
be made several &ltetationsansh modifibations tiaitie! enmbodiménts that arscdighinthescopei bEdhe
invention ass definedsitnthei fakeising wiaiias therELAIMS hiMethad far gentolina.grease; nisstign to a
subsea lubricatorthie: saifh ddbricatorcanprising 2 OUsinG coRRINRG A greAss-suRRly, agcumulator, a

pump, following claims.




an electric motor for operating the pump and a control unit for controlling the motor, 5 where the said
method comprises the steps of reading an outside pressure from a sensor located outside said
housing, receiving signals from said pressure sensor in the control unit and controlling the motor and
the pump to deliver grease from the grease accumulatog to the lubricator at a level that is above said
outside pressure. 102.Method according to claim 1, wherein the outside pressure sensor records the
ambient, i.e. seawater pressure. 3. Method according to claim 1, wherein the outside pressure sensor
records the wellhead pressure. 4. Method according to claim 1, wherein the unit in a first mode is
connected to afrifiEfntion control system to receive instructions from a control station at the surface
and in a second mode is operating autonomously when being disconnected from an IVVOCS. 5.

Method accordihg to CY4iHR%! WHer AR HOIBRTES EEHbWRrds prbvRRed Wy iadatietyanshig
housing. 6. MethbtFAiCECHEING 1o Wait PUREreRMtRB Sigralsfrane thenplgsatrerselador, 25isump,
processed by the FitsHiEnmoine datropsysitiem (h2. Methachdcconditg! terddim dorwhdinegnitiersigoals
from the pressurbesenser isiprovassedobyansecdasastipthefmastiiey 308Metbethaneaieingoie ene of
the preceding daitas; Vibeteinggrease daitemoneediresadhengubigeaieqrinmeant andsainesiethe
grease supply aeswmiaiorin®. GreaseHRgHIgNHHEWieeOs HI9RENS BRBaSEBING SHRSEA intgIveation
35 system, corgpsisiRd.a IPMSIAG WA [BSRUAHIaLPL 0L GLease. @ 95%%%%%8%?%&@ JowRrds the
system, wherein the grease |r_1]ect|on device Is a self-contained unit at'gaqhable to the system apd is
pressurg compgnsatefy o, dgliier 3 fressyra gt N aPisssurinin e well and or outside the
subsea interveption s¥step1 an

e ambient, L.e. seawater pressure.

3. Method according to claim 1, wherein the outside pressure sensor records
the wellthead pressure.

15
4, Method according to claim 1, wherein the unit in a first mode is connected to
an intervention control system to receive instructions from a control station at the
surface and in a second mode is operating autonomously when being disconnected
from an IWOCS.

20
5. Method according to claim 4, wherein in autonomous mode power is
provided by a battery in the housing.

6. Method according to claim 1, wherein the signals from the pressure sensor
25 is processed by the intervention control system.

7. Method according to ¢laim 1, wherein the signals from the pressure sensor
is processed by a processor in the module.

30 8. Method according to one of the preceding claims, wherein grease is
removed from the subsea equipment and returned fo the grease supply
accumulator.

9. Grease injection device for injecting grease into a subsea intervention
35 system, comprising a housing with an accumulator of grease, a grease injection
line towards the system, wherein the grease injection device is a self-contained unit
attachable to the system and is pressure compensated to deliver a pressure higher
than a pressure within the well and or outside the subsea intervention system, and



WO 2008/147216PCT/NO2008/000191 9 comprises a pump with an electric motor operating the .
pump, connected to the grease injection line, at least one pressure sensor reading the pressure within
the well and or the outside and a control unit operating the different elements to pressure compensate

the device. 5,10. j cording to claim 9, wherein it is pressure compens'at;ed by having a _
passively pre%ﬁj%%ggﬁ?gnsated accumulator. 1l.Device according to clain} %?Wﬂé‘%fﬁ'{w]é’émpnses a

ROV contingency 10refill in connection with the accumufator. 12.Device according to claim 9, V\_/herein
it comprises a grease wipe device connected to the subsea system, and a return line for returning the

wiped grease bacioiaphe-gevieen sl &ithhDavien AseARdING-19:6laIm O WhE el ifcompLises a second
pump with a secopdalesgiicmalane 14 IRYGRATRRIIRGRHAN Sy el comptines A least two
separate _Zoinjectigglp&ratgg%%rgéi 1€, S| %sgan§y§_tgr(lrn,015iaDH%V|ce a1 g INg gclalm , Wherein it is
connected to the PCH. 16. Device according to claim 8 SRR thE ROREHY resaif &ntained unit
25attached fo a precelre ControtHaade devive.

10.  Device according to claim 9, wherein it is pressure compensated by
having a passively pressure compensated accumulator.

1T, Device according to claim 9, wherein #t comprises a ROV contingency
16 refill in connection with the accumulator.

12. Device according to claim 9, wherein it comprises a grease wipe device
connected to the subsea system, and a return line for returning the wiped grease
back to the device.
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13, Device according to claim 9, wherein it comprises a second pump with a
second electric motor.
14. Device according to claim 9, wherein it comprises at least two separate
20 injection points towards the subsea system.
15, Device according to claim 9, wherein it is connected to the PCH.
16, Device according to claim 9, wherein the housing is a self-contained unit
25 attached to a pressure control head.
17. Device according to claim 9, wherein the control unit comprises a
processor and data storage unit,
30 18, Device according to claim 9, wherein it comprising a source of electric
power.
19. Device according to claim 18, wherein the power source is a battery.
35 20.  Device according to claim 18, wherein the power source is an umbilical.
21, Device according to claim 9, wherein it comprising a workover control
module.
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17. Device according to claim 9, wherein the control unit comprises a processor and data storage unit.
3018.Device according to claim 9, wherein it comprising a source of electric power. 19.Device
according to claim 18, wherein the power source is a battery. 3520.Device according to claim 18,

wherein the is an umbilical. 21.Device according to claim 9, wherein it comprising a
workover coﬁfgr}élﬁrgr%%?}%%gﬁlo 22.Device according to claim 9, wherein the W@Qﬁ?‘iﬁ%@%evice is a

fish-oil based grease. 10

22.  Device according to claim 9, wherein the lubricant in the device is a fish-oil

based grease.



