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loasuH Yuambepe Haghop 3aHUMAET [JOIKHOCTb
«r10/1eBow CyrnepBavizep/KOHCYIbTaHT». OH OKa3blBaeT
KOHCY/IbTaLIMOHHbIE yCITyr 4151 KOMAaHUM «H3LLH/
Metponeym Cepsucez» (NPS) B Jammare (CaynoBckas
ApaBus). Ycnyr Bkioyarot B cebsi orepawyv o 3akayke
oA AaByieHNEM, KNCIOTHbIe 0bpaboTku Ha [HKT,
yrpaBJieHye NpoeKTaMu, KOOPAMHaLIMIO paboT

v nonesovi cynepsaviavHr. lepen 3tvm loasuH 2 roga
paboTan B kKa4ecTse KOHCybTaHTa B Hurepun Ha pabotax
10 LUEMEHTUPOBAHMIO CKBaXXWH W 3akayke ros AaBieHuem
[J151 Pa3/IMYHbIX KITMEHTOB. PaHee [oaBuH pabotan 6 net

B koMnaHum «LLinombepxe» B Hurepumm. CHavyana oH
paboTan Ha Mo3uLMM MOIEBOIO CrIeLManicTa, Ha KOTopou
obecneymBarn CynepBavi3viHr 1 BbInoHeHue paboT o
LEMEHTUPOBAHMIO CKBaXUH Ha CyLLe, Ha LIeTbOBbIX

1 r1yO6OKOBOAHbIX MpoeKTax. 3arem oH pabortasn Ha
M103ULMM CEPBUCHOIO KOOPAMHAaTOPa B LieHTpe nnaHupoBaHus
BHYTPUCKBaXMHHBIX pabort B B [opT-Xapkopre (Hurepus). B
0053aHHOCTV BXOAMIIO YrpaB/ieHve akTBaMuy, ypasieHue
CKAaCKMM XO35VICTBOM, [1071€BOE COMPOBOXAEHME paboT Mo
LeEMEHTUPOBAHMIO CKBaXKMH.

Lvinnom o BeiclueM 0bpazoBaHUm rocynapCcTBEHHOo obpasta
(creneHb bakanaBpa) no creumanbHOCTV <XUMUYECKas TEXHOIOMS»
lonsuH nony4un B 2008 rofy B VIHCTUTYTe MeHeaKMeHTa 1
texHonorvii (IMT) B SHyry (Hurepus). [IVnaom o nocieBy30BCkom
06pa30BaHMM M0 CNeLManbHOCTU «IPOEKTUPOBaHVe
Tpy6onpoBoAoB» oH nony4unn B 2012 roay B TeXHOMOrM4eckom
nHcTUTYTe B Lwtate Maxapawutpa (MHams). CreneHb Marncrpa
Le710BOro aAMUHUCTPUPOBAHMS 10 CEeLManbHOCTY «yrpaB/ieHme
ripoekTamu» oH nony4un B 2016 rogy B OTKpbITOM yHVBepcUTeTe
BeHkarewusapa B VtaHarape (VIHaus).

[oABVH SIBAISIETCA YIeHOM CenyoLmX npopeccoHanbHbIX
COObLECTB: YneH — AMEPUKaHCKUK MHCTATYT MHXeHepoB-
XUMUKOB, 3apervcTpupOBaHHbIN VHXEHep B XMMNYECKOM
TEeXHOJIOMM — COBET MO YPaBIeHMIO MPOU3BOLACTBOM Huirepmm
(COREN), 4neH — Obuecto vHxeHepos (SOE), Benvikobputarus,
qneH — MexnayHapoaHas accoumaums nHxeHepos (IAENG),
[OHKOHTI,; MPAKTUKYIOLLIMI CeUmanict — YapTepHbii MHCTUTYT
kayectea (CQl), BenkobputaHus, npopheccoHanbHbIi

nHxeHep — OBLLECTBO NPoheccHoHarbHbIX HXeHepos (SPENg),
BenkobputaHus, MeHexep npoekta (MPM®) — AmeprikaHckast
akanemus yripasneHus rnpoektamm (AAPM®),; cneumanicr —
MexXayHapoaHbIVi MHCTUTYT YrpaBaeH1s pyckami 1 6e30MacHOCTbIO
(IIRSM ), BeskobputaHus.
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BBepeHue

IpeAnoNOKUTENBHO, OOIBIIMHCTBO ABAPUI
puU BeINONHEHNUH paboT ¢ THKT npoucxoaut
BO BpeMs crnycka THKT B ckBaxxuny. Hanbosnee
PACIPOCTPAHEHHOU MPOOIAEMOH SIBJISICTCS
CIIUPAJIBHBIN U3TUO TPYOBI TPU NPOXOKIECHUHN
Jepes KAKOE-THOO NPEMATCTBUE B CTBOJIE CKBAYKHUHBI
JINOO IIPU U3MEHEHUHU BHYTPEHHETO INAMETPA WU
OPOMUIIA CKBAXKUHBL BEPOATHOCTb BOZBHUKHOBEHU
CIIUPAJIBHOI'O U3ru0a 3aBUCUT OT TOJIIHUHBI CTEHKHU
TUOKON TPYOERL, 4 TAKXKE OT AUaMeTpa 1 pazmepa HKT
HJIN OOCAJHOI KOJIOHHBI.

Iepen criyckom 'HKT B CKBaXKHUHY CEAyET
yOEINUTBCS, YTO HA MECTE PAOOT B CBOOOTHOM
JOCTYIIE UMEETCS CIEAYIOMAa UH(POPMALINS:

1. TTogpo6Has nHMOPMALUS O TPEABAPUTEIBHON
paboTe 1O CITYCKY MIa6JI0HA.

2. CxeMa KOMIIOHOBKM HU34 KOJIOHHBI C YKA3aHHUEM
pa3MepOB.

3. TIpodunab CTBOIA CKBAXKUHBI, CXEMA KOMIIOHOBKH
3aKAHYMBAHUA U UICTOPUA PAOOT HA CKBAJKHHE.

4. JaHHbIEC UHKJIMHOMETPHH.

5. PacueTbl KOMIIBIOTEPHOI'O MOJAEINPOBAHUSA
MAKCHMAaJIbHBIX JJOITYCTUMBIX ITAPAMETPOB.

B ciry4dae OTCyTCTBHA PE3YIBTATOB MOJAETHUPOBAHUA
HEOOXOAVMMO 3HATh 3HAYEHH S MAKCHMAJIBHO
JonycTumoro gasneHus it HKT 1 MakCuMaIbHO
JOITYCTUMOTO TATOBOT'O YCHJIMAL.

ITpu criycke THKT B CKBaXKHUHY JIMHHUHA
JUCTAHIIMOHHOT'O YIIPABJIEHUA 2JIEMEHTAMU
(POHTAHHOI APMATYPBI U CKBAXKUHHBIM KJIAITAHOM-
OTCEKATEJIEM JOJIKHBI OBITh U30JIMPOBAHBL
3a/IBUKKU (DOHTAHHON ApMATYPHI JO/IKHBI OBbITh
32(PMKCHPOBAHBI B OTKPBITOM IIOJIOKEHU U, TMOO
JIMHUM YIIPABJICHUA 33/IBUJKKAMH JJOJIKHBI OBIThH
MEPEHECEHDBI HA OTAEJIbHYIO CTAHLIMIO YIIPABJIECHHUS.
CKBaKMHHBIC KJIAIIAHBI-OTCEKATEIH JJOJIKHBI ObITh
U3BJIEYEHBI U3 CKBAKUHBIL, JTUOO JIMHUH YIIPABJICHUA
KJIAITAaHAMM JJOJKHBI OBITH IEPEHECEHBI Ha
OT/IEJIbHYIO CTAHIIMIO YIIPaBaeHus. He gomyckaercsa
YAEPKUBATD KJIATIAHBI-OTCEKATENIN B OTKPBITOM
TITOJIOKEHHUH C TTIOMOIIBIO JABJIEHU HA YCThE,
ITOCKOJIbKY CTPABJIMBAHHE JJABJIEHUA CO BDEMEHEM
MOJKET IIPUBECTH K 3AKPBITUIO KJIATAHA.

BrICOKOE 1aB/IEHME HA YCTHE IPUBOAUT K
3HAYNUTEIBHOMY ITOBBIIIICHUIO HATPY3KH HA THOKYIO
TpyOy. BenmnunHa Harpy3KH 3aBUCUT OT IJIONIA/TH
IIOIIEPEYHOI'O CEYEHUS TPYOBL. TAKMM 0OOPA30M, B
CKBA)XMHAX C BBICOKMM /IaBJICHHUEM /IATYUK BECA
MOJKET ITOKA3bIBATH OTPHUIIATEIBHOE 3HAYECHHE /IO
TeX 1op, oka Bec THKT He [oMAET 0 3HAYECHUS,
MIPEBBINIAIONIEIO BINSHUE BBICOKOT'O JJABJICHUSL
B Takux caydaax aisa nporankusanug THKT
HEO6XOAMMO 60J1€€ BBICOKOE I'MJIPABINYECKOE
YCUJIME UHXXEKTOPA.

Introduction

Hypothetically, most coiled tubing operational
failures occur when running coiled tubing in the
hole. The most common problem is buckling
when the tubing hits some object or catches on
a change of borehole diameter or profile. The
potential for buckling is a function of the coiled
tubing wall thickness, diameter, and the size
of the tubing or casing that the coiled tubing is
being run into.

Before running the coiled tubing into the
hole, it is very important to make sure that the
following information is available and accessible
at the well site:

1. Details of any wireline drift run prior to coiled
tubing operations.

2. Diagram of bottom hole assembly giving tool
dimensions.

3. Details of any wireline drift run prior to coiled
tubing operations.

4. Wellbore profile or completion diagram and
well history.

5. Deviation profile of wellbore.

6. Computer simulation operating limit
predictions.

In the absence of a computer operating limit
prediction, the maximum allowable pressure
rating of the tubing and the maximum allowable
pull.

The control of remotely actuated Xmas tree
(X-Tree) and subsurface safety valves (SSSV)
must be isolated while coiled tubing is being run
in a well. Wellhead valves may either be locked
open or control transferred to a separate control
skid. The Sub surface safety valves (SSSV) may
be removed and sleeved, sleeved only, or control
transferred to a separate control skid. They
should not be held open by locking in hydraulic
control pressure at the wellhead as pressure can
bleed off over time and allow the valve to close.

High wellhead pressures (WHP) cause a
significant up thrust on coiled tubing, which
is dependent on the cross sectional area of the
tubing. This means that in high pressure wells,
the weight indicator will read negative until
sufficient weight of coiled tubing is in the well
to overcome the effect of pressure. In these
situations the injector head requires a large
amount of hydraulic thrust to "snub" the tubing
in the well.

The thrust required from the injector reduces
as more of the tubing is in the well, hence it
is important to reduce the thrust setting on
the injector as the tubing is run, to reduce the
possibility of buckling the tubing.
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Ycunme HHXEKTOPA, HEOOXOANMOE JJIs
IPOTAJIKUBAHUSA TPYOBI B CKBAXKUHY, CHUXKAETCS
MIPU YBEJTUYEHNUHU [NIYOUHBI CITyCKA. CJIEIOBATEIBHO,
JULS IPENYTIPEXKJEHU S BOSHUKHOBEHU
CHHPAIBLHOTO U3rn6a HEOOXOANMO YMEHDIIATD
YCUJIME MHXKEKTOPA IIPH CITYCKE B CKBAXKUHY.

Bo BpeMs CITyCKa PEKOMEH/IYETCS IPOBOJUTD
nupKynanuio yepes 'HKT, noCKOnbKy M10601
U3rub TPyoObl BO BPEMSI CITYCKA OKA3bIBACT BIHSIHUC
HA [IOKA3aTE/IN UPKYIANUN. [IpU3HaKOM
BO3HUKHOBEHUS CIIUPAIBHOT'O U3TH0A ABJISAETCS
PE3KOE MOBBIIIEHUE AABJICHUS [IUPKY/IALINN.
3a4aCTyI10 IPU CIUPAJIBHOM HU3IHOE TIEPET,
OCTaHOBKOU HHXKEKTOPA MPOUCXOAUT HAXJIECT
OJJHOT'O YY4CTKa TPYOBI HA IPYT'OH, YTO IPUBOJIUT K
OCNOXXKHEHUAM IpU u3BiedeHnu I'HKT.

Obecneuenre KOHTPOJIA HAJl CKBAKHMHOM, 4
TAKKE OOECIEYEHHUE 1IEIOCTHOCTUA CKBAKUHBI
BO Bpemd paboT ¢ THKT BeIXOAWT 32 pAMKU
MPOCTOT'O COOMIOAEHHUA CUCTEMBI «[IBYX OAPbEPOB
6€30MaCHOCTH», OIMTUCAHHOM B CTAH/IAPTE
ISO 16530 — 1 «l1lenOCTHOCTD CKBAKHHEL
VIIpaBaeHUE ) KU3HEHHBIM IIUKJIOM», OO€CIIeueHUE
KOHTPOJIA HaJ| CKBAXKUHOM IIPEYCMATPUBAET
«KOMIUIEKC TEXHUYECKUX, ONIEPAITUOHHBIX U
OPraHU3aMOHHBIX IIPOLIECCOB». [TOMHUMO 3TOrO,
Ha 06€eCIIeYeHHE JJOIKHOIO KOHTPOJIA Ha,
CKBAXKUHOM BJIIMAIOT TAKUE ACTIEKTHI, KAK: OOy4YEeHNUE
Y PA3BUTHE NIEPCOHAIIA, ONBIT IEPCOHAJIA B OOIACTH
okazaHus ycayr ¢ THKT, onienka u noaaep;xaHnyue
HEOOXOAMMOI'O YPOBHA KOMIIETEHIIN,
OCBEJJOMJIEHHOCTB IEPCOHAIA 06 OOCTAHOBKE HA
CKBAXKMHE, IE€TAIbHBIN AHAJIN3 PUCKOB (OLIEHKA
PHCKOB HAa OCHOBE CLIEHAPUEB), IIOJIUTUKA
YIIPAaBJIEHUA U3MEHEHUSAMHU Y UCKIIOYEHUAMH,
TUTAHBI IMKBUJALIUN ABAPUU, YDOBEHD M KAYECTBO
OKA43aHUA NIOAJEPKKHU ITIOJIEBOMY IEPCOHAITY CO
CTOPOHBI PyKOBO/JCTBA.

Ckopoctb cnycka THKT

Huke IpeICTaBIEHBI OCHOBHBIE PEKOMEHAAITN
o ckopocTu cirycka 'HKT.

MaKCHUMaIBbHO JOITYCTUMAsl CKOPOCTD CITYCKA
I'HKT B CTaHJAPTHBIX YCIOBHUAX COCTABIAET
15 m/muH. [Ipy NpOBEAEHNH FreO(PHU3UIECKUX
UCCJIEJOBAHUU CKOPOCTD CITYCKA MOKET OBITH BBIIIIE
B CJIy4a€, €CJIA BO BPEMS IIPEBIAYIITUX PAOOT B
CKBa’KMHE HE OBLIIO 3aMEYEHO CY>KEHUI CTBOIA
WU IPENATCTBUIL [lepes paboTON pEKOMEHAYETCS
IPOBOAUTH CITYCK MIA0JIOHA.

Ipu npoxoxaeHnuun 'HKT uepes cyxeHus B
CTBOJIE CKBAXKUHBI JINOO YepE3 OO60PYIOBAHUE
3aKAHYMBAHUA (CABUXKHBIE MY(ThI, HUMIIIEIU WJIN
ra3anuTHBIE KJIATTAHB) MAKCUMAJIBHO JJONYCTUMAsA
CKOPOCTB CITYCKA COCTABAAET 3 M/MUH. CHIDKEHHE
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It is recommended to circulate through the
coiled tubing while running in hole. Should
buckling occur while running in hole the pipe will
form a kink that will in effect prevent circulation.
If pumping liquid, this will be noticed by a rapid
increase in circulating pressure. In many instances
of buckling, the tubing has been folded over
repeatedly before the injector has been stopped,
resulting in a difficult operation to retrieve the
coiled tubing.

Assuring well control and well integrity during
coiled tubing operations even goes more than
simply obeying the two or double barrier system/
mechanism as enshrined in the ISO 16530 — 1 —
Well Integrity Lifecycle Governance Standard. It
involves a “combination of technical, operational
and organizational processes”. It will also
encompass personnel training and development,
personnel experience level in relation to the
specific coiled tubing operation, competency
assessment and assurance, crew/personnel
situational awareness at the well site, detailed
risk assessment (scenario-based risk assessment),
Management of Change (MoC) and Exemption
procedures and policies, Contingency plans,
including the level and quality of management
support system available to the field operational/
execution team at the well site.

Coiled Tubing Running Speed

Below are some of the general recommendations
concerning CT running speed:

A maximum running speed in hole for normal
operation of 50 feet per minute (15 m/minute).
This may be increased, for operations such as PLTs,
if the hole section has been previously traversed to
ensure that no restrictions are evident, preferably
after the dummy run.

A maximum running speed of 10 feet per minute
(3 m/minute), when running through restrictions
or completion jewelries such as sliding side
doors, nipples and gas lift mandrels. This reduced
running speed should be applied for 50 feet
(15 m) before and 50 feet (15 m) after the position
of the downhole obstruction to allow for any
discrepancies in the depth readings.

Pulling out of the hole (inside tubulars) the
speed is not as critical, but should be limited to a
maximum of 100 feet per minute (30 m/minute).
The same speed reductions as above should
be applied when pulling through well conduit
restrictions or in open hole. In addition, on pulling
out of the hole the speed should be reduced to
10 feet per minute (3 m/minute), when within
100 feet (30 m) of the wellhead or BOP.



CKOPOCTH HEOOXOUMO ITPOU3BOJIUTB 34 15 M J10
IJIYOUHBI IPEAIONIATAEMOT'O CYKEHU KOTTOHHBI
U B TEYEHHE 15 M [TOCJIE CYKEHHMA BO U30€KAHNUE
HEKOPPEKTHOT'O CYUTHIBAHUS TTTyOUHBI CITYCKA.

IMpu nogbeme 'HKT 13 CKBAXKUHBI HA yYACTKAX C
06CaAHBIMH KOJIOHHAMU CKOPOCTB HE TAK KPUTHYHA,
OJTHAKO OH4 HE JOJKHA ITPEBBIMATL 30 M/MHH.

IMpu nogbeme 'HKT uepes CyKEHU KOJIOHHBI

1160 B OTKPBITOM CTBOJIE CJIEAYET COOIIONATH
PEKOMEHAAITNH, OTUCAHHBIE BbIllE. KpoMe TOoro,
CKOPOCTb IIOJTbEMA HEOHOXOIMMO CHHU3UTB JJO 3 M/MUH
32 30 M 10 YCTbsI CKBAKUHBL

PekoMeHaaL M NO yCUNUIO NHXKEKTOpa
IIpu cniycke unu nogbveme 'HKT cienyer

COOIOAATD OTPAHUYEHHS IO MAKCUMAJTIBHO

JOIIyCTUMBIM OIIEPALIMOHHBIM I1APAMETPAM,

PAaCCYNTAHHBIM ITIPH MOJIEIUPOBAHUN PAOOT.

B cirygae oTCyTCTBUSA PE3YABTATOB MOACIUPOBAHUA

HEOOXOANMO CJICJIOBATH CJICAYIONINM

PEKOMEHAALUAM:

* Bo Bpems ciiycka 'HKT MakcHMaIbHO JONTYCTUMAS
OTEPSA TEKYIET'O BECA HE JTO/KHA IPEBBIATD 0,9 T.

¢ Bo Bpems nogpeMa 'HKT MakcUMaIbHO

JOIIyCTUMOE TATOBOE YCHUJIME HE JO/IKHO

IIPEBBIIATH HAMMEHBIIIEE U3 3HAUCHUU:

- 80% ot npeaenbHON Harpy3ku Ha THKT,
OIIPEJEJIEHHON B PE3Y/IBTATE PACYETA HA
IIPOYHOCTD IIPHU TPEXOCHOM CKATHUH.

+ MaKCHUMaJIbHO JOIIyCTUMOE TATOBOE YCUJIME, HA
KOTOPOE PACCYUTAH PAZBEANHUTEIIb B COCTABE
KOMITOHOBKM HI34 KOJIOHHEL (B 60IBIINHCTBE
CJIYYaEB I PACYETA COOTBETCTBYIOIINX
MMOKA34HWH JATUYHKA BECA TPEOYETCA
KOMIIBIOTEPHOE MOAEIUPOBAHUE).

B cirydae 1ocTrXeHus 1106010 U3
BBIIIEONHUCAHHBIX IIPEJE/IbHbIX 3HAYEHUH, IIPEXKIE
YEeM ITPUCTYNATH K JATbHEUIIINM JEHCTBUAM,
HEOOXOAMMO ONPEAETNUTD TPUYHUHBI TAKHUX
TMOKA3aHUH JATYUKA BECAa.

Pacxopn npu unpKynaumm
Bennunna pacxona Ipy UHUPKY/IALUY 3aBUCUT
OT BU/JIa pab0T, HAIPUMEP, IIPOMBIBKA CKBA’KHUHBI C
TUJIPOMOHHUTOPHOM HACAIKOMU, (PPE3EPOBAHME U JIP.
YTO6BI 06ECNICYUTD NOJJICPKAHNE BETUYUHBI
pacxona Ipy UUPKYJIALUN B 33JdHHOM JHAIIa30HE,
HEOOXOAUMO 3HATh 3HAYECHUS JABJICHUS CMSITHS
M JIABJIEHUA PA3PBIBA. BemunHua pacxona npu
IUPKYISIIUU 3aBUCUT OT Pa3MEpPa TPYOBIL.
CTaHapTHBIN JUANIA30H PACXO/A IIPU NUPKYJIAIITUA
IPEACTABICH B TA01. 1. OHAKO JIJ1s1 HOTYYEHUS
TOYHOI'O PACYETA BEIUYHUHBI PACXO/4 IIPU
LUPKYISIIINU JIJIs1 KOHKPETHOT'O BUZJA pAOOT CIEAYET
NPOBOJUTH THIPOAVMHAMHUYECKOE MOJIEIUPOBAHUE. ©

Taoauuya 1 - Beruuuna pacxooa

npu yupryarauyuu (oappens/mun) 6
3asucumocmu om pazmepa I HKT (010tim)
Table 1 - Coiled Tubing Size (inch) versus
Circulation Rate (bpm)

_ Pacxop, npu umpkynauum
Pazmep FHKT (atoiim) (é’;‘ p‘;en":; /‘:AKZH) E

Coiled Tubing Size (inch) Circulation Rate (bpm)

1" 0,75
1% 1,40
1% 2,0
1% 3,0

Force Considerations
Whilst running in or pulling out of the well

(RIH/POOH), the safe stress/operating limits

(predicted by computer simulation) must not

be exceeded. If a computer prediction is not

available to the CT Operator, the following limits

are recommended:

e While running in the well the maximum

instantaneous weight loss must not exceed

2,000 pounds less than the running weight.

While pulling out of the well the maximum pull

must not exceed the lesser of:

+ 80% of the coiled tubing yield load, as
determined by a triaxial equivalent stress
analysis.

- The setting of any over-pull safety joint
contained in the BHA. (Computer prediction
is required to determine the corresponding
weight indicator readings in most cases).

In the event of any of these limits being
reached, the reasons for the weight indicator
readings must be determined before proceeding
further.

Circulation Rates

Circulation rates are dependent on the type of
application and operation to be performed by the
coiled tubing, e.g. solids removal during pressure
jetting, motor operation, etc.

Relevant burst and collapse pressures must be
known to ensure that the required circulation
rate does not exceed the tubing operating
envelope. Circulation rates vary dependent on
the tubing size. A typical range of circulation rates
are provided below in Table 1, but in principle
a computer simulation of the fluid dynamics
and interactions will best predict required/safe

circulation rates for the particular CT application.
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