TEXHOJJIOTHH

CNCTEMA NMPEAOXPAHUTEJIbHbIX _
KNTANAHOB AJi1 SAMEHbI NMOBPEXXAEHHOW
JIMHU YTNIPABJIEHA YEPE3 KOJIOHHY TPYb

DAMAGED CONTROL LINE REPLACEMENT
SAFETY VALVE SYSTEM, THRU - TUBING

HOexedd JI. BOJITUHTI, BJ Services

Jeff L. BOLDING, BJ Services

Locecpgd bonounz — pyKosooumens npou3eo0Cmed 2pynnss no
HePMmenpoMbLCaA080U XuUMUL Komnaruu Bf Services. Hmeem
19-n1emmuti onwvim ynpaeieHueckol padomaot 8 Heghme2a3o8oti
npomsinreHHocmu. OkoruuL Texacckuil mexHunuecKuti
YHUBepcumem, 20e noLY4UJL CIeneHb OaKaiaspa ecimecmeeHHblx
nayx. /lo pabomaot 6 B or compyorusan ¢ KOMnanuamu Acid
Engineering, Nowsco Well Service u Dyna-Coil.

Je[f Bolding is a product line manager in the chemical services group

MIPAaBJISIEMBIE C IOBEPXHOCTU BHYTPUCKBAKUHHBIC

orcexkaromue kiaanaxsl (YIIBOK) aBinsaioTca

HEOThEMJIEMOM YaCTBIO OOIIEH CUCTEMBI 6€30ITACHOCTU
Ha JI0O60M ITOABOAHOM CKBAKHHE. C MOSIBJICHUEM UX
B IIPOMBINIJIIEHHOCTHU B 1970-X I'T. OHU CTA/IU BA>KHOU
COCTABJIAIONIEN OOECIIEYEH NI OXPAHBI TPY/1a U SKOJIOTMUECKON
6€30MaCHOCTHU. MIX UCTIONIb30BAHUE OBLJIO €AUHOIVIACHO
OJJOOPEHO COOTBETCTBYIONIUMH OPTIdHAMU KAK B PaliOHE
MEKCHKaHCKOI'O 32JIMB4, TAK U B OOJIBIITMHCTBE JIPYTUX CTPAH.

CymecTByIoT 2 Buja YIIBOK: n3BiekaeMble C TOMOIIBIO
Tpy6 (UT) n nzsnexkaemole Ha KaHare (MK). U Te, u gpyrue
Pa6oTAIOT C HOMONIBIO TIMHUHU YIIPABJICHHS MAJIOTO IUAMETPA,
PACIIONOXEHHON HA BHYTPEHHEN CTOPOHE IKCILIYATAITMOHHON
KOJIOHHBL JIMHUS YIIPABJICHHUS YCTAHABINBACTCS B IIPOLIECCE
3aKAHYMBAHUS CKBAKMHBI MJIM BO BPEM S KAIIUTAJIBHOT'O
PEMOHTA.

VIIBOK o4eHb HaZEKHBL, HO IIPU yTPATE LIEJOCTHOCTHU IMHUN
YIIPABJIEHUS OHU CTAHOBATCA HEPAOOUYMMHU. B IpOIIIOM 6bLIIO
HPEAPUHSTO HECKOIBKO OE€3YCHENIHBIX ITONBITOK CO3AHUS
TEXHOJIOI'MH BOCCTAHOBJICHU I IMHUH YIIPABJICHUS. YTOOBI
HE IPHUOETaTh K KAITUTAJIBHOMY PEMOHTY, MOKHO YCTAHOBHTD
NPEAOXPAHUTEIBHBIN KJIATIaH WJIN KJIAIIAH-OTCEKATEIb,
3aKPBIBAIOIIUICSA TP 32JAaHHOM J1eorTe. OHAKO IOA0OHBIE
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at Bf Services Company. He bas 19 years of experience in oil and

gas production management. He has a BS degree in construction
engineering from lexas 1ech University. Before joining BJ, he worked at
Acid Engineering, Nowsco Well Service and Dyna-Coil.

CSSVs are an integral part of the overall safety

system of any offshore well. Since their industry

adoption in the 1970s, SCSSVs have saved lives
and the environment. In the Gulf of Mexico and
most international locations, the local governing
bodies have unanimously mandated their use.

SCSSVs types fall into one of two categories:
tubing-retrievable (TR) or wireline- retrievable
(WR). Both are operated by a small-diameter
control line, which is located on the annular side of
the production tubing. The control line is installed
during completion or in a workover.

SCSSVs have been very reliable, but losing control
line integrity renders them inoperable. Several
techniques to repair a backside control line have
been attempted in the past with inconsistent
results. To avoid a workover, operators may run a
storm choke or velocity valve, but these temporary
solutions are less than ideal because they eliminate
surface control.

The technical challenges and method to prove
up a thru-tubing retrofit solution is the subject
of this paper.



BPEMEHHBIE PELIECHHUA JAJIEKHU OT COBEPILICHCTBA, IIOCKOJIbKY
UCKJIIOYAIOT KOHTPOJIb C IOBEPXHOCTU.

TeMOM JAHHOM CTATBU SIBISIOTCS TEXHUUYECKUE CPEACTBA U
METO/, O6ECTICUNBAIONINE PEMICHUE JJAHHOU TPOOIEMBI.

B Abl KITANAHOB-OTCEKATEJIEN

KirammaHbIl-OTCEKATEIN [IPU3BAHBI IIEPEKPBITD IIOTOK B
ciydae cepbe3Hon asapuu (bonaunr u ap., 2007). Onu
YCTAHABIMBAIOTCA HA SKCIUIYATALJMOHHOM KOJIOHHE, U UX
MIPUCYTCTBUE HA OOIBITUHCTBE OABOAHBIX CKBAXKUH U
HEKOTOPBIX HA3EMHBIX CKBAXKUHAX SBJISCTCA OOA3aTEIBHBIM.

Takue KJIanaHbl YIEPKUBAIOTCSA B OTKPBITOM MOJIOKEHUH
C IIOMOUIBIO TUPABIUYECKOI'O AABJICHH A, HATHETAEMOI'O
C IIOBEPXHOCTH, YIIPABIEHUE KOTOPBIM OCYIIECTBIIACTCA
C IOMOUIBIO JINHUH, PACHIOJIOKEHHON B MEXTPYOHOM
npocTpaHCcTBe. Ha pucyHke 1 n306paske€HO CTAHLAPTHOE
pacnonoxenue YIIBOK u mmnuu ynpasieHus. [Ipu norepe
JIaBJIEHU B INHUU YIIPABJICHUS, BBI3BAHHOT'O, HAITPUMED,
ABAPUITHOU OCTAHOBKOI WJIK OOPBIBOM JIMHUU, KJIATIAH
34KPBIBAETCA JJI1 OOECIIEUYECHUA OE30ITACHOCTHU.

WT YIIBOK yCTaHABIUBAETCA BHYTPU SKCILIYaTAIITMOHHON
KOJIOHHBL DTH KJIAIIaHBI IPHU3BAHbI IOJTHOCTBIO IEPEKPBIBATD
CTBOJI CKBAKUHBIL B CBA3U C 9TUM UX BHEIIHUM AUAMETD
OOJIbIIE JUAMETPA SKCILUIYATAIITMOHHON KOJIOHHBL, UTO
06€eCEYNBAET BO3MOKHOCTD PA3MEIIEHUSA BHYTPEHHHUX
HOABUKHBIX KOMIOHEHTOB. Ha YT YIIBOK pacnipocTpansieTcs
crangapt API 14a, a nocse nepeo60opyIOBAHN A OHHU MOT'YT
OCHAIIATHCSA JOIOJIHUTEIBHBIM BCTABHBIM KJIAITAHOM
(MK VIIBOK). MHOTHE HE(DTEJOOBIBAIOMNE KOMITAHUH
UCIOJb3YIOT 3TY BO3MOXHOCTD IIPU MEXAHUYECKOM
HOBpEXAcHUN OpUrnHaIpHOro MT YITBOK.

HT YIIBOK MOXET 6BITh UCIIOJIB30BAH B KAUECTBE
TUPABINYECKOrO HUIIIEIA. 1)1 3TOro IIPOBOAATCA ABE
ONEPAIMU HA BCIIOMOTATEIbHOM KaHaTe. CHAYaJIa B CKBAXKUHY
CITyCKAETCA OJIOKHUPYIOMUI HHCTPYMEHT JIJIS IPUBENEHUA
MK YIIBOK B TOCTOAHHO OTKPBITOE NTOJIOKEHME. Ha BTOpoM
ITAIE K TUAPABINYECKON CUCTEME, COETUMHEHHON C IMHUEN
YIPAaBIEHHA B MEXXTPYOHOM ITIPOCTPAHCTBE, IMTOJKIIOYAETCS
CPEeACTBO KOMMYHMKAIIUH.

MK YIIBOK — KJIanTaHBI-OTCEKATEH, KOTOPBIE CITYCKAIOTCA U
MOJHUMAIOTCA HA KAHATAX U Y4ACTO UCIIOJIb3YIOTCA B KAUECTBE
pesepBHbIX 1pu npuMmeHeHnU T YIIBOK. OHMU COCTOAT U3
CTOIIOPHOT'O 32°KUMA, HAJIESKHO 3aKPEIUIAIONIETO KIAlaH
B HY>KHOM IOJIOKEHUH, IBYX BHEITHUX ITPU3MATUYECKUX
HAOMBOK HJIM YIUIOTHEHUI, TTIO3BOJIAIOIINX IIJIOTHO HAKPBITH
U 3aKYIIOPUTD ITOPT I'MJPABIMYECKON CBA3H, M 3ATBOPA.

HAPYLLUEHWME UEJTOCTHOCTWU JINHNW YTNPABJIEHUA
HopmanbHOE (pyHKIIMOHUPOBaHUE YITBOK 3aBHCUT OT
TUAPABIUNYECKOU CUCTEMBL. OOBIYHO T'HIPABINYECKOE IABJICHUE
PEryIUPYyeTCs C HOBEPXHOCTU C IIOMOILBIO PACIIONIOKEHHOU B
MEXTPYOHOM IPOCTPAHCTBE IMHUU YIIPABICHUS TUAMETPOM
6,35 MM. OJIHAKO STU JIMHUHU MOT'YT 3aKYIIOPHUTBHCS WJIH JIATh T€Ub.
ITpo6eMa MOXKET ObITh PEMIEHA HECKOIBKUMU
TPAAUITMOHHBIMU CLIOCOOAMMU:
1. BakyyMHas U301 U — MAJIAS1 BEPOATHOCTD YIAJIECHU A
MIPOOKU.

technologies

TYPES OF SAFETY VALVES

SCSSVs are designed to stop flow in the event of
a catastrophic failure (Bolding et al., 2007). They
are installed in the production tubing and are
mandatory in most offshore wells and some land
wells.

These valves are held in the open position
by positive hydraulic pressure from surface,
transmitted through a control line in the annulus.
Figure 1 depicts the typical layout of an SCSSV and
annular control line. If pressure in the control line is
lost, such as during an ESD (Emergency Shut Down)

Pucynox 1 -Tunuunasn ckeéaxcuna c YIIBOK
Figure 1 — A typical well with SCSSV

or if the line is cut, the valve will close and revert to
its fail-safe closed position.

ATRSCSSV is a component installed within
the production string. These valves are designed
to have full bore ID to the production pipe drift;
thus, their OD is greater than the production
pipe to accommodate the internal moving parts.
TRSCSSVs are regulated under API 14a and can
receive a secondary insert valve (a WRSCSSV) after
a conversion procedure. This capability proves
advantageous for many operators when the primary
TRSCSSV experiences mechanical problems.

To convert the TRSCSSV to a hydraulic nipple
equivalent, two wireline steps occur. First, a
lockout tool is deployed to permanently lock
open the TRSCSSV. The second step is to deploy a
communication tool that penetrates the hydraulics
connected to the control line in the annulus.

WRSCSSVs are safety valves deployed and
retrieved using wireline and are often run as
backups to TRSCSSVs. They consist of a lock to
firmly secure the valve in its desired location, two
external “V” packing sets or seals that engage
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2. HanoxeHue repMeTuKa — UX JEUCTBUE BDEMEHHO U HE
Bcerna a(pPpEKTUBHO.

3. MI3BJIEUEHUE KOJIOHHBI — IOPOTOCTOSAIAS OIIEPALIMS, K
KOTOPOI IPUOETAIOT TUIIb B UCKTIOYUTENBHBIX CIYYASIX.

4. YCTaHOBKA KJIAIIaHA-OTCEKATEIsI, 3aKPBIBAIOIIECTOC IIPU
32JITAHHOM JeOHTeE.

KNAMNAHbI-OTCEKATEJIN, 3AKPbIBAIOLWNECA
NP1 3SAA0AHHOM OEBUTE

DTO BHYTPUCKBA’KUHHBIE KJIAIAHBL, PA6OTAIONUE HA
nepenaje nasiaeHus. Korjpa nuddepeHIinaabHOE 1aBICHNUE
B PAaliOHE PACTIONIOXKEHU S KJIATIAHA IIPEBBIIIAET CUITY
MEXAHUYECKOTI'O UJIH I'A30BOTO CKATHSA B KJIAIAHE, OH
3aKPBIBAETCH, OJIOKUPYSA CKBAXKUHY. I/ TOTO YTOOBI KIaIlaH
CHOBA OTKPBUICS, HEOOXOAUMO YOPATh NEPENA]] JABICHUSL

Cpena, B KOTOPOI (PYHKITMOHUPYET CKBAKUHA, HIOCTOSHHO
MEHAETCA. TaKHE KJIATTaHBI-OTCEKATEIHN YACTO 3AKPBIBAIOTCSA
CaMOIPOU3BOJIBHO U3-34 U3MEHEHUS IAPAMETPOB ITOTOKA B
CKBaKMHE. [10 3TOM K€ IPUYNHE OHU MOT'YT U HE 3aKPBIThCS
B HY>KHBII{ MOMEHT, UTO JIETAET UX HENPEJCKA3YEMBIMU
U HEHAJICKHBIMU. [Ipu TYpOYJIECHTHOM UJIN CHAPSHOM
PEXUME ITOTOKA B CKBAXKUHE OIEPATOP MOXKET NOTPATUTD
3HAYUTEIBHOE BPEMS M CPEJCTBA HA TO, YTOOBI U3BJIEYD
U CHOBA CITYCTHUTDb 3TH YCTPOKNCTBA IIOCJIE ITIOACTPOUKU
NPY>KHUHBI WIH EPE3APSATKUA I'A30BBIX KAMED.

ONTHUMAJIBHBIM PEMIEHUEM, YCTPAHAIOINM HEOOXOIUMOCTD
B CTOJIb JOPOTOCTOAIMIUX U HEGE3OIMACHBIX ONEPALTUAX,
ABJIAETCS 3AMEHA JIMHUH VIIPABJIECHUS YEPE3 KOJIOHHY.

HOBAS JINHUA YNPABJEHNA

Paspadorka MK VIIBOK, criyckaemor uepes HKT,
1 MCTOAUKH 3AMCHBI IMHUU YIIPABJICHUA CTAJ1d
PE3yALTATOM YCUINI KoMIIAaHUH BJ Services no co3ganuio
KAMWIJIAPHBIX CUCTCM, O6CCHC‘H/IB’AIO]J.{I/IX KanmuIJIAPpHOC
3aKa4yuBaHHeE pearenTos yepe3 HKT npu omHOBpEMEHHOM
¢pynkunonnposanuu YIIBOK. Cuctema COCTOUT U3 TPEX
KJIIOUEBBIX KOMIOHEHTOB: aganTuBHoro MK YITBOK, 3amacHoit
KOHTpOIIbHOIZ JIMHHUHW CO CTBIKOBOYHBIM IICPCBOJHHUKOM
U YCTBEBOT'O NEPEXOAHUKA. Ha pUCYHKe 2 M300pakeHa
pa3BepHyTaA CXEMA CUCTEMbBI BOCCTAHOBJICHHA YIIPABICHUS
VIIBOK - Reconnect™.

MOANPNLUMNPOBAHHBIN UK YINBOK
MopudunmposanHbsi MK VIIBOK, HCNIOIB30BAHHBII HA
OIBITHOM CKBAKUHE, (DYHKIIMOHHUPOBAJI AaHAJIOTUYHO IPYTUM
MK YIIBOK. Mmes Ty 2K€ BHEHIHIOI (DOPMY 1 T€ JK€ BHYTPEHHUE
KOMITOHEHTBI, MOAN(PUITMPOBAHHBIIN KJIAITAH OTIMYAETCS
TOJIBKO OTCYTCTBHEM BHELIHET'O I'MIPABIMYECKOIO IIOPTA,
4TO OOYCJIOBJIEHO HEOOXOAUMOCTBIO COEJUHEHUS C OOBIYHOM
OTKPBITOHM I'HJIPABIUKOM B MEXXTPYOHOM NPOCTPAHCTBE.
BMeECTO 3TOro KiI1anaH OblUI CHAOXKEH MOIU(DPUITUPOBAHHBIM
VIJIMHUTEJIEM BEPXHEN TPYOBI /11 COETUMHEHUS C BHYTPEHHUM
IIPUEMHBIM I'HE3IOM IIOJIMPOBAHHOIO 1rToKa (TTITIIT),
HAaIIPAMYIO COEIMHEHHBIM C IIOPIIHEBOM KaMepoil. Ha pucyHke 3
nokazaHo [ II'TIHII, oTCoOeAMHEHHOE OT KJIAIIaHA.
I'mapaBideCcKuil NOPIIEHD YPABHOBEIINBAECTCA 34 CYET
JIABJIEHUS B 3400€ CKBA’KHUHBIL, ITIPUIOKEHHOTO CHU3Y. Ecn
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a smooth-polish bore to
straddle and seal the hydraulic
communication port, and a
flapper/closure assembly.

CONTROL LINE
INTEGRITY LOSS

SCSSVs rely on the hydraulic
system for proper function.
Typically, a %-in. control
line in the annulus provides
hydraulic pressure from the
surface. However, these lines
can become plugged or develop
leaks.

Typical solutions to these
problems are:
1. Control line vacuum —
A low percentage for success in
dislodging a plug.
2. Control line sealants — These
are temporary and occasionally
effective.
3. Pulling the completion — An
expensive option, rarely chosen.
4. Installing a velocity valve.

VELOCITY VALVES

Velocity valves are subsurface
valves that operate based on

Pucynox2 - . )

Cucmema pressure differentials. When
Goccmanos:  the differential pressure across
ynpaeaenusa the valve exceeds the force
YIIBOK . .
Reconnecttm ©f 2 mech.amcal spring or gas
Fioure 2 — chamber in the valve, the valve
SCSSV . closes, shutting in the well. To
ReconnectTM

system reopen the valve, the pressure

differential must be eliminated.
The environment of a flowing

well is ever changing. Velocity valves often close

unintentionally due to a change in the well

flow characteristics or may not close for the

same reason, making them unpredictable and

unreliable. If a well has erratic or slugging flow, an

operator could spend substantial time and money

on operations to pull and rerun these devices for

resizing the springs or recharging gas chambers.
The ability to install a replacement control line

thru-tubing eliminates this potentially

expensive — and dangerous — issue.

NEW CONTROL LINE

The development of a thru-tubing WRSCSSV
and control line replacement came about as
the result of previous work by BJ Services on
capillary systems that allowed capillary injection
to occur, thru tubing, while maintaining a fully



BO BPEM: JOOBIYU
CTBIKOBOYHBIN
TIEPEBOJHUK HEOOXOUMO
EPEJBUHYTH,
BHYTPUCKBAXKUHHOE
JIaBJIEHHE HE TTO3BOJIUT
KJIATIAHY OTKPBITHCSL.

CTbIKOBOYHbIV

MEPEBOAHUK U
JIMHUNA YTIPABNEHNA
TII'TII npuHUMAET
CTBIKOBOYHBbIN Pucynox 3 - IIpuemnoe zne3oo
MEPEBOTHUK, KOTOPBIH NOAUPOBAHHOZO WIMOKA O
CMbIKOGOUHOZ0 NEePedooOHUKaA
JOCTABJISCTCA U X X
Figure 3 — The polish-bore receptacle
OHYCKQCTCH KAK4aCThb for the stinger
34MACHOU JIMHHUH

yrpasneHus. I1ocie COeUHEHN HUKHSA YaCThb IIEPEBOTHUKA
3AKPEIVIAETCS 3AKUMHBIM TATPOHOM, H3-34 YETO AJIS
U3BJICYEHUS CTUHTEPA TPEOYETCS 3HAYUTENILHO OOJIbIIEE
ycunue. Brarogaps 3auTHOM KPBIIIKE OOECTIEYNBACTCS
HEOOXOUMBIN YPOBEHD 3AIUTHI IEPEBOJAHUKA OT
BHYTPUCKBAXKUHHOI'O IABJIEHUSA IIPU CITyCKe. [Ipu coeTMHEHNH
¢ IITTIII KpeIKa CMELIACTCA HA3a/L U CHUMaeTcs. Ecinu
MEPEBOJHUK HYKHO JJOCTATh U3 CKBA’KUHBI, KPBIIIIKA
YCTAaHABIUBAETCA HA MECTO C TIOMOIIBIO CITUPAJIbHOM TPY>KUHBI
U ITATPOHOB, 3aKPETUVIEHHBIX HA LIEHTPATOPE.

YCTBEBOW MNMEPEXOOHUK

I'uapasimdecKye JUHUU U1 KOHTpos YIIBOK
3aKAHYUBAIOTCA y (POHTAHHOM apMaTypBbL JINHUA
YIIPABJIEHU JIMOO IPOXOAUT YEPES TPYOOJEPHKATEIID,

JINO60 IPUCOEUHAETCS K HEMY, 3AKPEIIAACH MEXKTY IBy M
MOJBECKAMU JIEPAKATEIISL.

J1J151 BBIKJIIOUEH M S IMHUU YIIPABJICHUS MEXK/Ty YCTHEBBIM
MEPEXOAHUKOM JIN(PTOBOH KOJJOHHBI 1 OCHOBAHUEM
(POHTAHHOM ApMATYPHI YCTAHABIUBACTCA IEPEXOAHAS KATYIIKA.
BriepBble NOAOOHAS CUCTEMA ObLIIA IPUMEHEHA B IIPOIIJIOM T'OALY
JUIS KATWJLIAPHOU cucteMbl (bonauHr u ap., 2008).

INepexomHas KaTYIIKA COCTOUT U3 TPEX YaACTEN: (PIIaHLIEBOU
KATYILIKH, PACTIONIOKEHHON MEXK/TY YCTBEBBIM ITEPEXOAHUKOM
Y1 HU>KHEN (DOHTAHHOI 33/IBHKKOU (MJIU (POHTAHHON
€JIKOU — B CJIy4ae OJHOOIOYHOM apMAaTyPhl); MAH/IPEIIA U
MNOJIBECKU KAITHUJIAPHOM TPYOBL B HAOOP TAKKE BKIIIOYAECTCA
JOTIOJIHUTENBHAA TPY6a O6paTHOrO JasieHud. Ha pimanne
CJIEJIAHO OTBEPCTHUE JIJISI KOHTPOJISI FEPMETUYHOCTU U
OTBEPCTHE JIJIS 3aKAYKHU XUMUYECKUX PEATEHTOB, CHA0OKEHHOE
UI'OJIbYATHIM KJIAIIaHOM. ITO/IbYaThIN KIAllaH 3AKPbIBACTCA
OJJHOBPEMEHHO C 3AIIOPHBIM CKBAKMHHBIM KJIAITAHOM,
YCTAHOBJIEHHBIM IPOTUB ITOTOKA B KATTUJLIAPHON TPyOE.

Manpesnb pacronaracTcs BHyTPH (PJIAHIA U OOECIIEUHNBAET
MEPBUYHOE I'€PMETU3UPYIONIEE YIVIOTHEHUE 34 CUET
NPOTUBOAABIEHUA. OHA UMEET HAPYKHOE YIJIOTHEHUE,
KOTOPOI'O KACA€TCA UT'OJIBYATHIN KIaaH. TAKUM 06pa3oM,
YCTAHABIUBAETCA COOOIIEHUE MEXKAY OTBEPCTUEM JIIA
33aKAYKU XUMHUYECKHUX PEATEHTOB U KAITUJIAPHOM TPyOHOMU
TIOJIBECKOM, 3aKPBIBAIOIIEECA BHYTPHU MAHPEIH. DTO

technologies

functional SCSSV. The system comprises three key
components: an adaptive WRSCSSV, a replacement
control line with stinger, and a wellhead adapter.
Figure 2 shows the full SCSSV Reconnect™ system.

MODIFIED WRSCSSV

The modified WRSCSSV used in the subject well
functions identically to other WR SCSSVs. With the
same exterior shape and dimensions and the same
internal parts, the modified valve lacks only an
external hydraulic port to receive the typical annular
“hold open” hydraulics.

Instead, this valve was equipped with a modified
upper extension tube to incorporate an internal
polished-bore receptacle (PBR) which acts directly
with the piston chamber. Figure 3 shows the PBR
section disassembled from the valve.

The hydraulic piston is balanced, experiencing
actual wellbore pressure on the bottom. If the stinger
were to become dislodged during production,
wellbore pressure would not open the valve.

STINGER AND CONTROL LINE

The PBR receives a stinger, which is deployed
and landed as part of the replacement control line.
Upon “sting in,” a collet engages the bottom point
of the stinger, dramatically increasing the force
necessary to retract the stinger. A sheath on the
stinger maintains the required barrier of pressure
protection while running in the hole. Upon
engagement in the PBR entry, the sheath is forced
backwards and off the stinger. If the stinger must
be removed from the well, a coil spring and collets
on the centralizer wings push the sheath back into
place.

WELLHEAD ADAPTER

Hydraulic lines for SCSSV control terminate at the
production tree. The control line either penetrates
thru the tubing hanger or is connected to the
tubing hanger and exits between two seals on the
OD of the hanger.

To enable through-tubing control line
termination, an adapter spool is installed between
the tubing head adapter and the base of the tree.
Such a system was first deployed for a capillary
system the previous year (Bolding et al., 2008).

The new adapter comprises three parts: a flanged
spool between the tubing head adapter and the
lower master valve (or tree, in the case of single-
block trees); a mandrel; and a capillary hanger. An
additional backpressure thread profile is provided
as well. The flange incorporates an inspection port
to test seals and a chemical injection port with an
integral needle valve. The needle valve closes with
the downhole check valve against production
through the capillary string.
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YCTPOHCTBO UMEET UITIOAEPXKATENIN U JIYOPUKATOD (WU
TPOCOBBIE UHCTPYMEHTEI), AHAJIOTUYHBIE HCIIOIb3YEMBIM B
KJIAIIAHAX OOPATHOIO JABJIEHUS, KOTOPbIE IPUMEHSIOTCS JIJIS
U30IAUN (POHTAHHOM apPMATYPBL

M3-32 YCTBEBOTO NEPEXOAHUKA, U3TOTOBJISIEMOTO
cormacHO cTauaapTy API 62, BBICOTA YCTHEBOM APMATYPBI
yBEIMYMBACTCA Ha 11,25 aroiima. YpaBHEHUE C BBICOTOM
TPYOOIPOBOAA JOCTHUTAETCA 34 CYET JOOABIEHHUA K
HEMY (PJIAHILIEBOI'O COEAUHEHUS AHAJIOTMYHOU BBICOTHL
(Bo nsbexkanue NoAHATUA (POHTAHHOU apMATyPHI U
TPyOONPOBOJA CTAHAAPTHBIN YCTHEBOM IEPEXOTHUK HIIN
JPyroif KOMIIOHEHT (POHTAHHOU apMATyPBI MOXKET OBITh
3aMEHEH JJPYT'HM, CO CIIEIIUAIBHBIM OTBEPCTUEM IS 3AKAYKHU
PEareHToB).

KanunnapHas DOABECKA CKOHCTPYHPOBAHA TAKUM OOPA30M,
4TOOBI OHA MOIJIA BXOJUTD B MAH/IPEJIb U 3aKPETUIATHCSA B HETL.
ITogBeCcKa UMEET 2 3aTBOPA, KOTOPHBIE 3aKPBIBAIOT OTBEPCTUE
JUIA 3aKAYKHU XUMUYECKUX PEAreHTOB. OTKAa4Ka HE(PTH UAET
4Jepes MOJIOCTh MOYKOBUIHOU (POPMBL.

JlaHHBII HAO0P MOAN(DUKALUIT (DOHTAHHOI APMATYPEI
COIEPKUT BCE HEOOXOAMMBIE KOMITOHEHTHI JJ11 TOACPKAHUSA
TEXHUYECKOTI'O COCTOAHMSA (POHTAHHON APMATYPhI UIIH €€
3dMEHBL

MNMPUMEP NMPAKTUYECKOIO NMPUMEHEHWA

Ha cxBakrHe B MEKCMKAHCKOM 33JIMBE B KOHTPOJIBHOM
TpyOe YIIBOK npounsoma yredka. I[IonpITKa TMKBUIUPOBATD
YTEUKY C IOMOIIBIO TEPMETUZUPYIOIMINUX COCTABOB OKA3aJ1ACh
6e3ycrnenHoN. CHAa4a/1a KOMITAHUSA IIJIAHUPOBAJIA yCTAHOBUTD
KJIAIIAH-OTCEKATEIIb, 3AKPBIBAIOIIUICS IPU 32JAHHOM JICOUTE,
HO 34TEM PELInIa, YTO IIPUMEHEHNE CUCTEMBI Reconnect™
UMEET PsJ] IPEUMYIIECTB EPE ITUM PEHIEHUEM.

ITociie yCTaHOBKH KJIAIAH-OTCEATENb ObUI IPOTECTUPOBAH.
Kaxk 0ka3a10Ch, OH (PyHKIIMOHUPYET U YACPIKUBAET JABJICHUE
B IIOJIHOM COOTBETCTBUU C TPEOOBAHUAMU CITYKOBI
YIPAaBJIEHUSA MUHEPAJIBHBIMU PECYPCAMU.

Ilociie yCTaHOBKM KOMIIAHUS CMOITIA YBEJIMYUTD IOOBIYY
¢ 1 10 5,2 MJIH KyOHU4Y€ECKUX (PYTOB, IPU TOM HE ITOHECS
HUKAKUX 32TPAT HA KAITUTAJIBbHBIN PEMOHT. TaKKE OHA CMOITIA
IPOBECTH O6A3ATEIBHOE TECTUPOBAHUE BHYTPUCKBAKUHHOI'O
KJIAIIAHA-OTCEKATEIS O€3 JOMOIHUTEIBHBIX PACXOAO0B Ha
MOJBEMHOE CYTHO, TPEOOBABIIEECA PAHEE U3-34 OTCYTCTBUSA
KpPaH4 ¥ OTPAHUYEHHOI'O IPOCTPAHCTBA HA Tanybe. ©
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The manderel sits inside the flange and engages
the tubing hanger’s original backpressure
threads to provide a primary seal. It has external
seals that straddle the needle valve, providing
communication from the chemical injection port
to the capillary tubing hanger that locks inside the
mandrel. It is deployed with the same rods and
lubricator (or wireline tools) used in installing a
backpressure valve for tree isolation.

The adapter, manufactured to API 6a standards,
adds 11.25 in. to the height of the wellhead
assembly. Flowline height mating is accomplished
by adding a spool of the same height on the vertical
flowline. (To avoid raising the tree and flowline,
the standard tubing head adapter or other tree
component could be replaced with one that
incorporates an injection port.)

The capillary hanger is designed to land inside
the mandrel and lock into position. The hanger
has two seals that straddle the chemical inlet port.
Production flows through a kidney-shaped cavity.

This set of tree modifications allows full
compliance for upper tree maintenance or
replacement, if needed.

CASE HISTORY

A well in the Gulf of Mexico developed a leak
in the SCSSV control line. An attempt to seal
the leak with sealants was unsuccessful. The
operator considered installing a velocity valve but
decided that the Reconnect™ system offered many
advantages.

After installation, the safety valve was tested and
found to function and hold pressure, meeting MMS
regulations.

Since the installation, the operator has had
the ability to adjust production rates from 1 to
5.2 MMcf/D without the expense of performing
workovers to adjust the velocity valve settings. The
operator has been able to do mandatory testing of
the down hole safety valve without the added cost
of a liftboat previously required due to the facility’s,
lack of crane and limited deck space. ©
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