FETUHTHBICRTADOT BT
HEldBIICHVIGHI

VIaNRY aREPADYPMEHaWT VIR TEPHIIIHTT]

CTOMMOCTb OCTaHOBKM paboTbl TPAHCKOHTVHE H TarnbHOro Tpybonposoaa
OLIEHMBAETCA B OTPOMHYIO CYMMY, paBHyto 50 MUNMMOHOB A0NNapoBs B
[OeHb. HeyamBuTenbHo, 4TO, yHUTbIBaA COBPEMEHHYIO IKOHOMUYECKYHO
06CTaHOBKY W BbICOKME LieHbl Ha HeddTb, onepaTopbl CTPEMATCA Kak
MOXHO AaJsibllie OTCPOUMTb UM COKPaTUTb OCTaHOBKY TPYy6OMNpoBOAOB,
3aBof0B Unu nnatdopm. HensbexxHbIM peaynbTaToM 3TOro

CTaHOBMWTCA PacTyLLUMiA MHTEPEC ONEPaTopOoB K yCnyram 1 TEXHONOrMUAM,
No3BOMAKOLLMM NPOU3BOAUTL HEOBXOAUMBIA TEKYLLMIA PEMOHT U
mMoanchmkaumto 6e3 0OCTaHOBKM NPOVU3BOACTBA.

K Takum ycnyram oTHocATCA Bpe3ka B Tpy6onpoBoz noa AaBneHneM
6e3 0CTaHOBKM NepeKayku, nepekpbIThe 1 3amMmopo3ska Tpy6onposoaa,
KOTOPbIE AAIOT BPEMEHHYIO M30MALMIO CEKLMN TpybonpoBoaa Unm
3aBofa C TeM, YTobbl PEMOHTHbIE paboTbl MPOM3BOAMNCE 6e3
npeKpaLLeHna aKcnyaTauum, YTo NpUBOAUT K CYLLECTBEHHON IKOHOMUM
cpencTs. B Kacnninckom pernoHe n B Poccuu, rae akcTpeMasibHble
noroaHbIe YCroBUA 1 Takne hakTopbl, Kak 60MbLIOe KOMYECTBO rasa ¢
BbICOKUM coaepXkaHueM H2S, npeactaBnatoT cob60i AOMONHUTENbHbIE
hakTopbl prcka AnA Tpy6onpoBOAOB, YHUKASIbHbLIE PEMYIOHASIbHBIE
YCNOBMA Aal0T BO3MOXHOCTb NMPUMEHEHUA 3HAYUTENBHOM YacTu 3TUX
ycnyr, 4To6bl OCYLLECTBNATb PEMOHT UM 3aMeHy NMOBPEXAEHHBIX CEKLMIA
6e3 ocTaHOBKM JKcrnnyaTauum Tpybonposoaa.

B TexHonorusa

Bpeska B Tpyb6onpoBoz, oA JaBrieHeM BKIIOYaeT B cebA yCTaHOBKY
CBapHOro MM MEXaHNYECKOro hUTHUHra C COOTBETCTBYHOLLIEN
NMOSTHOMPOXOAHOW 3aABVXKOWN U CBEPNIIbHOW YCTAHOBKOWN [ANA BPE3KU B
CTeHKy TpyObl 1 yaaneHus ee cekumn Yepes 3aasuxky (Puc.1). Bpeska
MOXET MPOMCXOAUTb NOZ, Mo6bIM YIIIOM MO OKPY>XXHOCTW TPYObl, Npy
YCNoBWUW, 4TO ECTb JAOCTATO4HO MECTA AR YCTaHOBKW HEOOXOAMMOrO
obopynoBaHnA. ATO NPOLIECC NPUMEHAETCA 06bIYHO ANA NOACOEANHEHUA
[OMONMHUTENbBHBIX HUTOK TPY6OMPOBOAOB UK APYrMX MoANcUKaLMIA, nu
[NA YCTaHOBKM U3MEPUTESBHBIX Y KOHTPOMbBHBIX MPMBOPOB, TaKMX Kak
pacxonomepsbl, AaTYMKN CKPeBKOB, TOYKU CNnBa, TOHKM oTbopa npob,
obopyaoBaHve AnA BHYTPEHHEro BU3yasibHoro HabnoaeHne. OH Takxe
NPUMEHAETCA B Ka4ecTBe NepBo cTaaumn obecreveHna TOUYKU BXOAA B
npouecce nepekpbITMA Tpybonposoaa.

Mepen npoBeaoeHueM Bpe3Ky NOA [OaBfIEHWEM criedyeT Yy4uTbiBaeTb
HeKoTopble (haKTopbl, & WMMEHHO: TUM MepekayYMBaeMoro npogykTta
(Bpeska Mo, AaBneHveM Mpou3BOAMTCA OObIMHO Ha Tpybonposoaax,
coaepxalmx nobble YrneBoaopoabl, MPUPOAHBIN ra3, TAXenyto HeddTb
1 BOOY), Temneparypy, AaBneHve B Tpybe, HOMMHambHBIN pasmep Tpy6obl
1 oTBoAa, Matepuan TpyObl, TOMWMHY CTEHKM M paboyme ycnoswA.
MaTepuan n pasvep onpenenaioT Bol6op (pes U METUMKOB, YCTAHOBKY
N TEXHVKY YOaneHuA CTPYXXKW, a ANA onpefeneHua Tuna agjantepa
BaKHbIM ABMIAETCA JaBneHve u hopMa COeAMHEHWA, B TO BpemA, Kak
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The cost of pipeline shutdown for a transcontinental export line is
estimated at a massive $50million a day. Not surprisingly, given the
current economic climate and high oil prices, operators are increasingly
seeking to postpone or minimise shutdown of pipelines, plants and
platforms. So it is perhaps inevitable that services and technologies that
allow vital maintenance to be undertaken, or modifications to be made,
without requiring shutdown are attracting strong interest among operators
for the high value they offer.

Among such services is pipeline intervention — including hot tapping,

line stopping and pipe freezing — which creates a temporary isolation of
a section of line or plant so that work can be carried out while operation
continues uninterrupted, representing substantial cost savings. In

the Caspian region and Russian territories, where extreme weather
conditions and factors such as, in the Caspian Sea, high quantities of
sour gas with corrosive H2S content, represent additional risk factors

for pipelines, the region’s unique challenges have the potential to drive
considerable demand for these services to allow damaged sections to be
changed out or repairs undertaken without disrupting operation.

Bl The technology

Hot tapping involves a welded or mechanical fitting installed on the
pipeline with an appropriately-rated full-bore valve, and a drilling machine
is then used to break through the pipe wall and remove a section
through the valve (Fig.1). The hot tap can be at any angle around the
pipe, provided there is sufficient room to install the equipment required.
The process is typically used to tie-in additional branches or other
modifications, or to add instrumentation or monitoring points such as flow
meters, pig indicators, drain points, sampling points, or internal visual
surveillance equipment. It is also used as the first stage to provide an
entry point for the line stopping process.

Factors to be taken into account before a hot tapping procedure include
product type (hot tapping is typically undertaken into lines containing
anything from hydrocarbons and natural gas to heavy oils and water),
temperature, line pressure, line and branch nominal size, pipe material,
wall thickness and operating conditions. Material and size will determine
the choice of cutters and pilots, machine, and swarf clearance measures,
for example, and the adapter to be used will be decided by the pressure
and connection configuration, while temperature affects the machine’s
seals and whether cooling spools are needed. Product and chemical
constituency will clearly impact in terms of corrosion, flammability and
toxicity and the necessary measures to be taken.

Line stopping starts with the hot tapping process, and then involves
installation of the line stop equipment on the hot tap temporary valve,
through which a mechanical plugging head is inserted into the line,
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Ha pucyHKe npeacTaBrieH npouecc ropayen
Bpe3KMu, Koraa peseL CBep/IUSIbHON yCTaHOBKMU
Bpe3aeTcA B MarucTpasbHbIi TPy6onpoBoa

TemnepaTtypa BMAET Ha YNIOTHUTENW
YCTaHOBKM N HEOBXOANMOCTb NPUMEHEHUA
oxnaxgatomx 6apabaHos.

MepekpbiTve TpybonpoBoda Ha4YMHaeTcA C
npoLecca Bpe3ky nog, AaBMIEHMEM U Jarnee
BKITO4aEeT B ce6A YCTaHOBKY 060pynoBaH/A
ONA NepekpbiTuA Tpybbl Ha BPEMEHHON
3a[BUXKe, Hepes3 KOTopyto B Tpyby BBOAWTCA
rofioBKa MeXaHN4YeCKow 3arnyLuKm, KoTopas
3arem MoBopaYMBaeTCcA U mKempyeTcA
B onpeaeneHHoM nonoxeHun (Puc. 2).
YNNOTHAIOLLMIA 3MEMEHT FOfIOBKY 3armyLLKu
NPUBOAMTCA B AENCTBWE MO AaBNeHVeM B
Tpybe, obecrieunBan BpeMeHHYHO U30NALMIO
N OCTaHOBKY MOTOKA, Unu nepeHanpaenasa
ero 4yepes oTBOA. JTO ObecrieumsaeT
BPEMEHHYIO M30MALUMIO, B TO BpEMA Kak
TpybonpoBo4 oOcTaeTcA B AeACTBMM 6e3
HEeobXOAMMOCTM  YCTAHOBKM  MOCTOAHHBIX
3a[BUXKEK, U YaCTO NPMMEHAETCA B Ka4eCTBe
[OBOVHOMO MEPEKpbITUA U NOACOSAMHEHUA
oTBOAA /1A YCTAHOBKM WM 3aMeHbl
3a0BWKEK, WM >Xe [nA MNepemeLleHua
Tpybonposoga 6e3 HapyleHuAa npouecca
akcrnyaraum (Puc.3).

lNocne  3aBeplueHuA
mMoaudmKaLmm TpybonpoBoaa,
3amywalowan  ronoBka M mpodee
obopynoBaHVe  YOanAlTCA, Ha  TPOMHUK
YCTaHaBNMBAETCA  MOCTOAHHAA  3arlyLlka
C myxum cpnaHuem. OTOT TPOMHUK U B

PemMOoHTa mn

;

Drilling
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and pilot drill
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(retained
by pilot drill)

Line content
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line (welded or mechanical)

Diagrammatic representation showing
Hot Tapping process as drilling machine
cutter breaks through into main line

rotated, and locked into position (Flg 2).
The sealing element of the line stopping
head is activated in the line under
pressure, providing a temporary seal

and stopping the flow, or re-directing it
through a by-pass. This provides a safe
temporary isolation while the line remains
live, without the cost of fitting permanent
valves, and is commonly used as a
double stop and by-pass procedure to
allow valves to be inserted or replaced,

or for permanent re-location of a line
without disrupting operation (Fig.3). The
line stopping head and equipment is
removed once the repair or modification
work is complete, and a completion plug
installed, with a blind flange on the hot
tap connection. The hot tap connection
can be re-used to repeat the line stopping
process in future.

Examples are many. In one case
multiple hot taps and line stops on 20,
24 and 36 inch lines were required on a
high pressure gas pipeline to isolate a
compressor station so that work could be
undertaken while flow was maintained.
Another saw 12 block valve stations
suffering from corrosion along a 200km
section of a large diameter main crude
export line, carrying 900,000 barrels

a day, removed and replaced with no
disruption to production or export, using

DarbHenLeM MOXET ObiTb MCMONBL30BaH AnA
paboT No NepeKkpbITUIO TPYGONpPoBoaa.
[MpvmepoB MOXHO MpMBECTU MHOro. B
O[IHOM Criy4ae notpeboBanochb

hot tapping and line stopping techniques.

Importantly, while hot tapping and line
TN N <oo:ing pracices are not new
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OCYLLECTBUTb HECKOMbKO BPE3OK M MEepeKpbITb NHMM avameTpom 500,
600 1 900 MM Ha ra3onpoBoAe BbLICOKOTO AABMEHWA, YTOObI U30NMPOBaThb
KOMMPECCOPHYIO CTaHUMIO 6e3 OCTaHOBKM akcrnyataumn. B apyrom
cnyyae, MPUMEHAA BbILLIEYKa3aHHYIO TEXHUKY ANA BPE3KU W MEpeKpbITUA
TpybonpoBOAOB MOA [AaBfEeHVEM, MPULLIOCb CMEHWUTb 12 KIMHOBbIX
3aBuxKeK Ha 200-KUNOMETPOBOM y4acTKe MarncTparnbHoro HedpTenposoaa
6onblWOr0  avameTpa,  eXeOHEeBHO
TpaHcnopTupytoLlero 900.000 6appenei
CblpoVi HedPTW Ha SKCTOPT.

BaxkHO, 4TO B TO BpemA, Kak 3T MeToabl
BPE3KV MOA [ABMEHVMEM W MEPEKPbITUA
TPY6 He ABNAKOTCA HOBbIMM, Cet4ac pacTeT
CMPOC Ha WX YCOBEPLLIEHCTBOBaHWE AfA
npYMeHeHnA B 6ariee CNOKHbIX YCTOBUAX:
BbICOKVX Temreparypax W [OaBrieHu,
60MbLLVX ApaMeTpax, oT yaaneHHbIX OPHbIX
parioHOB [0 KOHTVHEHTASBHOM  LUenbga.
Harpuvep,  ®ypvaHaiT  npennaraet
ceac Yy o peMoHTy 6e3 OCTaHOBKM
KCryaraLym Ha Tpybonposogax Ao 1800
MM, faBreHm BoiLle 100 6ap v Temneparype
0o 370 °C, BKrtoHasA KpyrHoMaciLTabHble
MPOEKTbI, TPEOYIOLLME  MHOKECTBEHHbIE
QOHOBPEMEHHBIE OrepaLi.

Bl Ocobble TpeboBaHuUA

B cutyaumax, koma crieumdpmyeckvie
YCIoBUA NPeAcTaBnAloT coboii ocobble
CINOXHOCTW, WCMONb3yeTcA Lenbii pAA,
crnewmanbHoro obopynosaHmA. Hanpumep,
3amyLIKa co CKIaaHoi ronoekon (Puc.4),
KOTOpaA MOXeET ObITb 0COBEHHO LIEHHA AnA
MPUMEHEHA B OTAANEHHBIX PErVIoHax (1 No3TOMY CrieLiarnbHO PEKOMEHAYETCA
Ha Kacnmm n B Poccum) n Ha wernbde. MNMpemmyllecTBo 3akmodaeTca B
HebonbLLIOM pa3mMepe 1 Bece. UTVHMM OTBETBIEHWIA OObIMHO MOYT pas3viep B
pasmep, Ho B criy4ae Tpyb 6anbLuoro avameTpa ot 450 MM 1 6ornee nprxoauTeA
CYUTaTLCA C haKTOPOM BECA W CBA3aHHbIMM C 9TUM TPYAHOCTAMU. TK. CKnagHasa
TOMoBKa 3aryLLKN CKIaAblBaeTCA, OHa MOXET ObITb BBeAeHa B Tpyby yepes
OUTVHI MEHBLLIENO pasMepa, YTO B CBOIO 04epeb 3HAYUTENBHO SKOHOMUT BEC U
pasmMepb! (MpryeM npu 6oMbLLMX pasMepax pasHLIa B BECE MOXET AOCTUraTb OT
2 [0 12 TOHH) 1 TEM CaMbIM COKpaLLaeT BECOBYO Harpy3ky. BaokHO OTMETUTD,
YTO CKIaJHaA rofioBKa MeHbLUe U fierde OObIMHON MOMOBKU 3afTylUKu U ee
MOXHO TPaHCTIOPTUPOBATEL BECHMA NTETKO B CaMble yrarieHHble paiioHs1. Kpove Tor,
/1A €2 YCTAHOBKU TPEOYETCA MEHBLLIE MPOCTPaHCTBA BOKPYT TRYOb.

OhheKTUBHOCTb 3arnyLLKM CO CKI1aAHOM FONIOBKOM 3aK/OHAETCA TakKe U B
TOM, 4TO €€ MOXXHO MPUMEHATbL TaM, [FAe 3TO NPaKTUHECKN HEBO3MOXXHO UIn
04eHb Aoporo. Hanpyvep, B 0OHOM 13 OTAASIEHHbIX FTOPHBIX PaioHOB 6bina
1cnonb3oBaHa cknaaHan 3amyluka pasmvepom B 1500MM AnA nepexpbITA
B newlepe noa aambon Ha Bbicote 10000 doyToB Haz ypoBHEM MOpA AnA
yOaneHVA U 3ameHbl MoBpeXaeHHon 1500MM-O MOBOPOTHOW 3aCMOHKW.
OTOT peMOHT Obli YCMELHO MPou3BeneH, HECMOTPA Ha 3HaYUTEnbHble
TPYAHOCTY MO TPAHCMOPTUPOBKE W MogbeMy. Takum o6pas3oM, AN yaaneHHbIX
paroHoB Kacnminckoro pervioHa v Tepputopumn Poccum AENCTBUTENBHO O4EHb
3pPeKTUBHO 6bINO Obl NPUMEHEHVE BPE3KW NO4 AABMNEHNEM COBMECTHO
C V3oNVpyloLLmMK MychTamm, Kak CpeacTsa MepBoi HeOOXoaMMOCTU Mpu
PEeMOHTe TpybonpoBOAOB.

B opyrvix cnyyanx, HanpyuMep, Npuy BbICOKWX TEMMNEpaTypax yHUKasbHanA

BbICOKOTEMMEPaTypHaA ronoBka ¢ MeAHOW (hackon AnA co3aaHna
NAOTHOIO COeAVHEHWA “MeTasIn - MeTann” ¢ Tpybor MOXeT obecneunTb
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growing demand is seeing expertise extend to meet higher pressures
and temperatures, larger diameters, and increasingly challenging
conditions — from remote mountain regions to offshore subsea. Technical
services company Furmanite, for example, now offers hot tapping and
line stopping at diameters to 72 inches, pressures over 100 bar, and
temperatures to 370°C, including large scale projects requiring multiple
simultaneous operations.

B Specialist requirements
In situations where specific
requirements pose particular
challenges, various specialist
equipments come into play. One of
these is the folding head line stop
(Fig.4), which can prove particularly
valuable in remote regions (and is
therefore highly applicable to the
Caspian and Russian territories)

as well as offshore. The advantage
lies in the reduced size and weight.
Branch fittings are usually size-on-
size, but in the case of large diameter
lines of 18 inches and above this

can introduce considerable added
weight considerations and potential
difficulties. Because the folding head
line stop folds, it can be inserted into
the line through a reduced branch
fitting, bringing considerable size and
weight savings (at large sizes it could
make the difference between two and

Pnc.4 Fig. 4 12 tonnes for example) so minimising

load-bearing considerations.
Importantly, the folding head is smaller and lighter than a conventional
plugging head, and can be transported to remote sites more easily, as
well as minimising the space needed around the pipeline for installation.

Effectively, the folding head line stop facilitates line stopping in areas
where it could otherwise be impossible or prohibitively costly. In one
case in a remote mountainous region a 60 inch folding head was used
to perform a line stopping procedure in a cave under a dam at 10,000
feet above sea level, to remove and replace a damaged 60 inch butterfly
valve, enabling this to be successfully achieved despite the remote
location and significant handling and lifting challenges involved. Indeed,
given the very remote locations in parts of the Caspian region and Russian
territories, the ability to combine hot tapping equipment and leak sealing
clamps as part of a contingency package can be enormously beneficial.

In other instances, such as high temperature systems, a unique HTP
plugging head using a copper-faced metal plug to create a metal-to-
metal seal at the pipe face, can provide a positive seal for four to 16

inch lines at temperatures to 370°C with pressures to 48 bar (or higher
temperatures and pressures if required). One example saw a double 14 inch
HTP line stop successfully undertaken on a natural gas pipe under the main
offshore platform flooring. The sealing surface being metal-to-metal on the
upstream side means the line plugging head can be left on the line longer
than elastomer seals, providing a safe method of isolation while downstream
repairs, modifications or valve replacements are undertaken.

H Offshore and subsea
Additionally, hot tapping and line stopping offshore, and particularly
subsea, which can present further challenges, is seeing rising demand.
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abcontoTHyo nsonAumio Ha Tpybax ot 100 go 400 MM Npu TemnepaTypax
0o 370°C v paBneHunu 1o 48 6ap (unm 6onee BbICOKUX TeMNepaTypax v
[AaBrneHvn nNpu HeobxoaumocTw). K npumMepy, Ha 04HOM ra3onpoBoae noj
OCHOBHOW BypoBOW NNaTgopmMoi Ha wenbge bbina ycnewHo nposeaeHa
onepauva no nepexkpbITUO caBoeHHor 100 MM BbICOKOTEMMEPATYPHOM
3arnylkon. Ecnm Ha cTopoHe Bnycka NoBEPXHOCTb YNIOTHAKOLLErO
coeauHeHvA ByneT MeTann-MeTans, To 3aryLKy MOXHO OCTaBUTb B
Tpybe HaMHOro AonblUe, YHEM 3M1acTOMEPHbIE YNIOTHEHWA, obecneyunsasn
TEeM CambIM Ha[EXXHbI METOA, 30MALMU Ha CTOPOHE BbiMycKa Ha BpemsA
PEMOHTa, MO,D,I/ICI)I/IKaLlI/IVI 1N 3aMeHbl KpaHOB U 3aBUXKEK.

Bl KOHTUHeHTasbHbIA Wwenbd

Kpowme Toro, B HacTosALLee BpeMsA pacTeT CNpoc Ha BPe3Ky Mnog,
[aBneHneMm 1 nepekpbiThe TpyGonpoBoaoB Ha MOPCKUX BYPOBbIX
nnarcopmax 1, 0cobeHHO, NoA, BOAOW, YTO NpeacTaBnaeT
AononHUTeNbHbIE TpGﬁOBaHVIH. B pacyeT O0MKHbI MPUHUMATLCA
[OMNOMHUTENbBHbIE (haKTOPbI, OT TAKUX YUCTO MPAKTUYECKNX, KaK
BUAVMMOCTb (@ BCNEACTBME 3TOrO MPUMEHEHWE BbICOKOBUAMMONA
okpacku ob6opynoBaHvA A5A NOMOLLUM BOAONa3am) v MpUMeEHeH1e
TMAPaBINYECKMX CUOBbIX LIMVHAPOB ANA 06er4eHnsa yCTaHoBKM,
10 60KOBOTO AaBNEHNA BOAb! U HEOBXOAMMOCTH NOAAEPXKaHNA
cbanaHCMpOBaHHOTO NMOMEePEYHOro AaBneHnA Ha ycTaHoBKY. OcobeHHO
BaXXHbIM NPEACTABNAETCA 34€Ch NPOBEPEHHDIN OMbIT B 3TON 061acTu.

Hapaay ¢ Tem, 0bbl4HaA Bpe3ka nog AasrfeHnem Ha 6ypoBbixX
nnarcgopmax MOXeT BKJoYaTh B cebA BpesKy B CyLLECTByOLME
hakenbHbIE NIMHUW U YCTAHOBKY AOMONHUTENbHBIX KOMMOHEHTOB

6e3 nepekpbITA NoToka. OAnH U3 OCYLLECTBEHHbIX NOABOAHbLIX
NPOEKTOB NPeACTaBnAn cobom, Kak ceyac CHUTaEeTCA, Camyto KpPYMHYHO
[OBOWHYIO BPE3KY MOA JaBJIEHMEM HA OCHOBHOW MarMcTpanv auameTpoM
900 MM Ha rybuHe 150 M, TpaHCMIOPTUPYIOLLEN KUCAbIV ras. [pyron
HeAaBHO peann3oBaHHbIN NPOEKT NMOMOT onepaTopy usbexxarb NoTepb
NMPON3BOANTENBHOCTY, KOrAa ECTECTBEHHOE YBENUYEHNE NIIOTHOCTH
nNpoayKTa CTasio NOMEXOW NOTOKY CbIPOV HE(hTN Ha OCHOBHOW NOABOAHOWN
mMarucTpanu. bbinim ycTaHOBNEHbI LIECTb CAMOYMOTHAOLLMXCA
TPOMHMKOBBIX My(dT BbICOKOTO AaBfieHnA Ha 115 M BAonb Tpy6bbl, 4TO
NO3BONWIIO 3aKayaTb pacTBOP AJIA PA3XVKEHUA 1 OCBOOOXKAEHWA
CKOMneHuii 63 OCTaHOBKU NepeKayky NpoayKTa.

MoaBoas UTOr MOXHO CKa3aTb, YTO Tam, [Ae paHbLUe ObINo NPUHATO
nepeKpbIBaTh CEKLMIO TPy6onpoBoaa U CUCTeMbI 1A NPOBEAEHMNA
HEeobXOAVIMOTO TEKYLLEro 06CNY>XXMBaHNA, PEMOHTA Unv moavdmkaLmm,
Tenepb Bpe3ka Nnoa AaBfieHneM U MeToAbl NepeKpbITUA MNO3BONAKT
OCYLLECTBNATbL 3TN PaboTbl 63 AOPOroCTOALLE OCTAHOBKW NPOM3BOACTBA.
Kpome Toro, HeT HeobxoaMMOCTU NPOAYBaTb M MPOMbIBATL IMHUIO, HTO
CBA3aHO C NoTepen NpoayKTa. He yameBuTensHo, YTO B TaKMX permoHax,
kak Kacrnui n Poccuna ¢ nx CypoBbIMU KIUMATUHECKMU YCIIOBUAMMN U
0cobbIMK TPEBOBaHNAMK, PaCcTET NPU3HaHNEe 3TUX METOAOB NPOBEAESHNA
PEMOHTHbIX 1 BOCCTAaHOBUTESTbHbIX pa60T 6e3 0CTaHOBKM npounssoacTea n
aKcnnyaraumm TpybonpoBOAOB 1 3aBOAOB.

84 | POITEX

Added considerations to take into account here range from practical
issues such as visibility (hence the use of highly visible colours on

the equipment to aid divers) and use of hydraulic actuators for easier
installation, to consideration of external water pressure and the need to
keep the pressure balanced across the machine. A proven track record
in this arena is particularly important.

While typical hot tapping projects on offshore topsides may include
tie-ins to existing flare lines or installation of additional components
without shutdown, for example, subsea projects undertaken include
what is believed to be the world’s largest subsea double hot tap on a

36 inch main sour gas line at 150 metres depth. Another subsea hot
tapping project recently undertaken enabled one operator to avoid lost
production when a natural build-up of deposits was found to be hindering
flow in a main crude oil subsea pipeline, thanks to the installation of six
high pressure self-sealing hot tap tee clamps over the 115metre length of
affected line, which allowed solvent injection to dissolve and release the
restrictions while operation continued uninterrupted.

In summary, where it would once have been common practice to shut
down a portion of line or system to undertake vital maintenance and
repairs or modifications, hot tapping and line stopping techniques allow
such work to be undertaken without costly shutdown. As well as avoiding
disruption to operation, it also removes the need to vent or purge lines
with associated loss of product. Not surprisingly, in areas such as the
Caspian and Russian territories with its often harsh conditions and
particular challenges, the value of being able to undertake repair and
rehabilitation work to plant and pipelines without requiring shutdown is
being increasingly recognised.
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