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B aTov 3ameTKe, MOCBALLEHHON KPYIoMy CTO/y MO
TexHonornam, ROGTEC npegctaBnaeT B3mA4 Ha
rocriefjHne TeXHO/IOrMYeCKme HOBUHKM, rpeanaraemble
rpon3BoanTenamm 6ypubHbIX TPy6 CO BCEro mypa.
BepHyBLUnCh K HaLLemy 06bI4YHOMY (hopMarty, Mbl TaKXKe
nanaraem MHEHUs O HEKOTOPbIX BCIIOMOraTe ibHbIX
npoaykTax Ansa 6ypusbHbix TPy6, B TOM YUC/Ie O

Takux arieMeHTax, Kak TpybHasa pe3bba, BHyTpeHHee
M71acTUKOBOE MOKPbLITUE M TBEPAOCIaBHaA HarnaaBKa.

N3roTOBUTENU TPYB

1. Kakue npenmyLiecTBa UMEIOT TPY6LI ¢ YNYYLLEHHbIMUN
3KcnyaTaUVOHHLIMKM XapaKTepucTUKaMu o CPaBHEHUo ¢
Tny6amu no crangapty APl u F'OCT, 1 KaKoi1 3KOHOMWYECKWI
athdheKT OHM NpeanaratoT 6ypoBbIiM NoAPAAYMKaAM U
onepatopam?

VAM Drilling (Vallourec Group): MpevimyLiiecTBa CTasbHbIX

BypUIbHBIX TPYO C YyHLLIEHHBIMU SKCTITyaTaLOHHBIM

XapaKTepUCTIKaMM MO CPABHEHNIO C TRybamu,

cooTBeTCTBYtOLIMMI cTanaapTam API nan FTOCT

BKJTIOYaKOT:

» [1ByxynopHbIe pe3bboBble COeANHEHVA (Takne kak VAM
EIS, VAM EXPRESS)

» [NOBbILLIEHHasA MPOYHOCTb Ha KpyYeHue

» YBENNYEHHBIN CPOK Cry>KObl

» YBeMYeHHas NeprogmuHHOCTb PEMOHTA

» BO3MOYXHOCTb J0MOSHUTENIbHON,
cBepxnpenycMoTpeHHoM no AP, nepeHapesk pessobl
Bnarogaps yBeNMYEHHOMY PACCTOSHNIO MO, KoY
3aMKOBbIX COEAVNHEHNI
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Sales Support and Quality Control

In this issues technology roundtable feature, ROGTEC
looks at the latest technology advancements being
offered from drill pipe manufacturers from around the
world. In an expansion to our normal format, we also
include opinions from some of the ancillary products
used in conjunction with drill pipe, including pipe thread
compound, internal plastic coatings and hardbanding.

PIPE MANUFACTURERS

1. What advantages do premium pipes have over standard API
/ GOST pipes and their henefits for drilling contractors and
operators?

VAM Drilling (Vallourec Group): Advantages of premium steel
pipe as compared to APl or GOST pipes include:
» Double shoulder connection (such as VAM EIS,
VAM EXPRESS)
» Higher torsional strength
» Longer running life
» Better repair rate
» More tool joint re-cuts possible due to longer tong space
» Better fatigue resistance due to longer internal upsets
» Additional safety margins
» Better toughness (impact test) when using NS
or DS1 specifications or special grades (VM-150, VM 135
DP-LT etc)

Benefits for drilling contractors and operators include
the reduction of non-productive time and the increased
efficiency of drilling parameters. Using premium pipe will
save you time & money.
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Technology Roundtable:
Drill Pipe & Ancillary Products
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» [oBbILEHHAst yCTaoCTHas MPOYHOCTL Bnarodaps
YAMHEHHOW BHYTPEHHEN BbiCaaKe

» YBENMHEHHDBIN KO3MMULIMEHT HAOEXKHOCTI

» [NoBbILLEHHAsA MPOYHOCTb (yAapHasa BA3KOCTL) MpK
ncnonb3oBaHun cneundmvkaumin NS1 nnn DS1 nnn
3anareHToBaHHbIX Mapok ctarm (VM-150, VM135DP-LT, T.4.)

[MpenmyLiecTBamMn Ans BypPOBbIX NOAPAAHNKOB U
0OMNepaTopOB ABAAOTCHA CHKEHWE HEMPON3BOANTENBHOIO
BPEMEHN 1 NOBbILLEHNE 3DHDEKTUBHOCTU BypeHNs.
Vicnonb3oBaHme GypunbHbIX TRYD C yyHLLEHHBIMM
SKCMITyaTaUMOHHBIMN XapaKTEPUCTUKaMM MO3BOSAET
SKOHOMUTb BPEMSI 1 AeHbI M.

Tenaris: YnyuieHHble GypuibHble TPyObl UMEOT Psif
MPEVMYLLIECTB MO CPaBHEHNIO CO CTaHOAPTHLIMM
Tpy6amu. Hanpumep, npun sKcnyataummn B yCIOBUSX
O4eHb HN3KOW TeMMepaTypbl OHM MOIMYT BblAEPKMBaTb
yaapbl ¢ aHeprvier 0o 80 [k npu TeMnepartype MUHYC
40°C. 3anateHTOBaHHbIE MapKK CTanm MpuaakoT
OypunsHoOM Tpybe 60MbLLYHO CTOMKOCTb K MEXaHNYECKM
BO3AENCTBUAM (BbICOKYHO MPOYHOCTL) MW MOBbILLEHHYHO
YCTOMYMBOCTb K KOPPO3UK (paboTta B MpUCYTCTBIN
CEPHUCTLIX CoeanHeHNi). Kpome 3Toro, 3aMKOBbIE
COEOMHEHNST C KOHYCHOW pe3bboit (Takune BypunbHbIe
3aMKu, Kak Tenaris DSTJ™ 1 Wedge Series 500™)
MO3BONSIOT OrepaTopam 1 NOAPAAHMKaM UCMONb30BaTb
Bos1ee BbICOKME 3HaYEHNS BPALLAKOLLErO MOMEHTA.
Bonee gnvHHbIE BypUIbHBIE 3aMKU TaKXXe PaCLLMPSOT
BO3MOXXHOCTW BYpUIbHON TPyOb! 4719 MOBTOPHOW
Hape3KM Pe3bbbl, YTO MPOANEBAET CPOK MX CNy>kObl. K
TOMY XK€, Mest OQMHAKOBbI BHYTPEHHWIA ANaMeTP Ha
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Tenaris: Premium pipes have several advantages over
standard pipes. When operating in very low-temperature
environments, for example, they can resist forces of 80
Joules at minus 40 degrees Celsius. Proprietary steel
grades allow for drill pipe that is more resistant (High
Strength) or better equipped to avoid corrosion (Sour
Service). Additionally, tool joints with double shoulder (such
as Tenaris's DSTJ™ and Wedge Series 500™ tool joints)
provide operators and contractors with higher levels of
torque resistance. Longer tool joints also extend the re-cut
capability of drill pipe, thereby prolonging their lifetime.

And having equal internal diameter for the pin and box
ends of a joint produces bores with smoother hydraulic flow
characteristics. In general, premium pipe will afford greater
durability and reduced repair rates than API drill pipe.

TMK: A considerable portion of cost savings resulting from
the use of improved drill pipes is achieved by extending
their useful life compared to standard GOST or API drill
pipes. The application of special technical solutions

in materials, design, and technology of improved drill

pipe production claim to considerably decrease their
consumption per meter, to improve hydrodynamic, energy,
time indicators of drilling, and to decrease the risks of
complications during drilling, construction, and further
operation of wells.

Aquatic: Before answering your question, | would like

to point out that Aquatic Company, which | represent,
manufactures aluminium drill pipes (ADP), which are
different both from premium and standard API/GOST steel
pipes. The difference relates mostly to their performance
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KOHLLAX C HapY>KHOW U BHYTPEHHEN pe3bbor, coeanHEHME
0bpasyeT NPOXOoaHble OTBEPCTUSA C XapaKTepUCTIKaMM,
obecnevBatoLLIMM MOBbILLEHHYHO TAMMHAPHOCTb MOTOKA
»XnokocTu. B obulem, ynyylleHHble Tpybbl obecnevmBatoT
MOBbILLEHHYHO HAAEXXHOCTb W MOHVPKEHHYHO YacToTy
PEMOHTA MO CPaBHEHNIO C DYPUNbHbIMN TRyGamu,
COOTBETCTBYIOLLMUK CTaHOapTy AP

TMK: CyuecTBeHHAA YaCTb SKOHOMUYECKOro adpdekTa oT
MPUMEHEHWNS YNyHLLIEHHBIX BYpUNbHbIX TPYO CKaabiBasTcs
13 YBESIMHEHHOIO pecypca 1x aKcryaTaLmm rno
CPaBHEHMIO CO CTaHAAPTHLIMK OYPUNBHLIMN TRYGaMK

no FOCTY vnm APL. TNpuMeHeHre cneuyanbHbIX
TEXHUHECKIX PELLEHUN B MaTepuanax, KOHCTPYKUMN U
TEXHOIOMM NPOU3BOACTBA YYHLLEHHbIX BYPUIbHbIX TPYO
CYLLIECTBEHHO CHKAIOT UX PacXof, Ha METP MPOXOAKN,
YAyHLWaoT M’MAPOAMHAMUYECKUE, SHEPrETUYECKNE,
BPEMEHHbIe MokasaTenv BypeHNs!, a Tak XKe CHUKatOT
PUCKM MONYHEHNS OCNOXKHEHUIN B BYPEHUM, CTPOUTENBCTBE
N fanbHENLLIE SKCMyaTaLmM CKBaXKH.

AKBATUK: Mpexxae 4Yem OTBETUTb Ha BOMPOC, XOuy
3aMETUTb, YTO KOMMaHNst AKBaTVK, KOTOPYHO 5
NpeacTaBsto, U3roTaBAMBAET alFOMVHMEBBIE
BypuneHble Tpy6bl (ADP), KOTOpble OTINYAKOTCA Kak OT
YAYHLLEHHBIX, TaK 1 OT CTaHAAPTHbBIX CTaNbHbIX TPYO,
cooTtBeTCTBYOLMX API/TOCT. VX oTnndms ckopee
OTHOCSTCA K 9KCMlyaTaLMOHHBIM XapakTepUCTUKaM, B
TO >KEe BPEMSI OHW MOYTN OOMHAKOBbI CO CTaHAAPTHEIMU
CTallbHbIMU BYPUITbHBIMU TRYOaMKM MO KOHMDUIypaLmm 1
MeTOAaM MPon3BOACTBa paboT. BoT nodemMy Mo OTBETHI B
OCHOBHOM ByayT OTHOCUTCS K TpyGam ADP.

Tpy6bl ADP B OBa pa3sa neryve, ocTaBasiCb Nnpu 3ToM
OTHOCUTENBHO MPOYHbIMU. OHM MO3BOSIAKOT YBENYNTD
rNyouHy OypeHnst 01 CyLLECTBYIOLLIMX BYpPOBbIX
YCTaHOBOK, CHU3UTb Harpy3Ky 1 MOMEHT, MOCKOJTbKY MX
BEC B BO3[yXe COCTaBMSAET MNOMOBUHY BECA aHASIOMNYHbIX
cTanbHbIX TPYD. [Mpu morpy>keHnn B GypOBO pacTBOP OHM
TepstoT 35-50% CBOEro Beca B BO3AyXE, MO CPABHEHWIO C
13-21% Ons ctanbHbIX TPY6. VX NpUMeHeHne No3BOAAET
CHW3UTb TPaHCMOPTHbIE PacXodbl N YMEHbLUNTL N3HOC
NoabEMHOro 060pya0BaHNA OypPOBO YCTaHOBKMN.
ANOMUHMEBBIE BYpUIbHBIE TPYObI MOTYT 3aMEHUTL TaKXKe
crneuvanbHble BypunbHble TPYObl aHTUKOPPOSUNHOMO
NCMOMHEHUS B CKBaXKMHAX cogepxkalmx H2S nnn CO2,
MOCKOJbKY aJIFOMUHWIA MOYTU HEMTPASIEH MO OTHOLLEHMIO
K STVM BbI3bIBAIOLLIIM KOPPO3UKO BELLIECTBAM. 3aMKM
OypUbHbIX TRYD aHTUKOPPO3NOHHOIO UcnonHeHnss ADP
N3roTOBSEHbI U3 CNEUMasIbHON YCTOMHMBOM K KOPPO3Um
ctann. BkntodeHre Tpyd ADP B BypUbHYHO KONOHHY
MO3BONSIET YMEHBLLNTL BMOPALIMIO, PACMPOCTPaHSIIOLLYHOCS
OT BypOBOro AonoTa K BypoBon ycTaHOBKE. Hanpsi>keHuns,
BO3HMKAOLLME B CTeHKax Tpyd ADP npu MCKpUBNEHUM
CTBONA, MOYTX B TPW pasa MeHbLLE MO CPaBHEHMIO CO
CTalbHbIMU TRYH6aMK MPOCTO MOTOMY, HYTO aJTKOMUHUN
NUMEET apyrue OnsnHecke cBonCTBa. BoT nodemy
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properties, while their configuration and handling
procedures are most alike with standard steel drill pipes.
That is why my answers will mostly be related with ADP.

ADP are twice lighter, while being relatively strong. They
can increase the reach of existing rigs, reduce load and
torque, as their weight in air is only a half of the weight of
similar steel pipes. When exposed in driling mud they can
lose 35-50% of their weight in air, compared to 13-21%
for steel pipes. Their application can reduce transportation
costs and decrease the wear of rig handling equipment.
Aluminium drill pipes also can replace special sour service
drill pipe in wells with H2S or CO», as aluminium is almost
neutral to these corrosive agents. Tool joints for sour
service ADP are made of special corrosion resistant steels.
Inclusion of ADP in a string can lower the rate of vibrations
going from the bit to the rig. The stress appearing in pipe
walls when ADP is bent in a dogleg is almost three times
less, compared to steel pipe, just because aluminium

has different material properties. Thus ADP are suitable
for drilling sidetracks with higher deviation rates. Other
advantages can be mentioned, but it’s a long talk, usually
it takes me an hour to run through all advantages of
aluminium drill pipes.

2. What factors should contractors or operators consider
hefore selecting their drill string?

VAM Drilling (Vallourec Group): There are numerous factors
that must be taken into account by contractors and
operators when selecting a drill string. It is imperative that
each drill string composition be adapted to specific well
design. If a well is deviated, for instance, it is better to use
premium pipe with double shoulder connections rather
than API in order to improve torque and rate of penetration.
In Extended Reach Wells, on the other hand, the use of
high strength material is strongly recommended in order

to improve tension capacity. Finally, for Sour Service
environments, it is imperative that appropriate Sour Service
Grades are chosen in order to reduce the risk of Sulfide
Stress Cracking. Taking specific well parameters into
consideration guarantees a successful drilling program.

Tenaris: Operators will need to pay close attention to
multiple technical aspects, which will vary depending on the
type of well to be drilled. For horizontal wells, the use of a
high-torque, double-shouldered connection is imperative.
For extended-reach and deep water wells, in addition to high-
torque, double-shouldered connections, it’s essential that the
drill pipe is made of a highly strong material to increase tension
capacity. In wells with a high concentration of HoS gas, the
use of Sour Service drill pipe is recommended in order to avoid
sulfide stress cracking failures.

TMK:
The following factors affecting the composition of, and the
load on the drill pipe string need to be considered for the

www.rogtecmagazine.com



. OcHOBHbIE KOHCTPYKTUBHbIE
0CO06EeHHOCTU 1 NpeunmyLecTBa

¢ YriyyliaeT KauecTBO 1 MOBbILLAET TEXHUKY
6e30MacHOCTY CYCKO-MOABEMHbIX
+.' paboT bnaropapsa yMeHbLUEHMIO Y1ucna
MOArOTOBUTESIbHbIX OFepaLnii ¢ Tpybamu.

o /lcknoYaeT HeoBXOAUMOCTb HaHeCEHNA
CMa3KU NPy CrycKo-nogbeMHbIX paboTax.

o CBOANT K MVHUMYMY BO3LENCTBUE
Ha OKPY>KatoLLLYIO Cpeay.

D¢ dekTnBHOE
TeXHU4YecKoe peLueHue —
MHOroyHKLMOHanbHoe
3alMUTHOE NOKpbITUE

Dopeless® TexHonorus.
SNWEKFMBHOCTb V1 SKOTOTMYHOCTb,
NPOBEPEHHbIE Ha MPAKTUKE.

S PeKkTUBHOCTL TexHoNoruy Dopeless® Obina moATBepPXKAeHa B CaMbIX Pa3fIMYHbIX YCIIOBUAX C CamMoro
Hayajla ee NpuUMEHEHUs Ha coefumHeHuax TenarisHydril Blue™ B 2003 r. B8 CeBepHOM Mope. Tenepb 31U
npeuMyLilecTBa byayT UCNoJib30BaHbl A5 coeauHeHnin Wedge Series 500™ 1 gpyrux BbICOKOMPOYHBIX
coefiHeHun TenarisHydril. SddekTMBHOE TeXHMYeCKoe peLleHVe — MHOroMyHKLIMOHaNbHOe 3alnTHOe
NOKPbITUE — HaHOCUTCA B MPOMBILUNEHHbIX YCI0BUAX, obecneynBas cTabunbHoe KayecTBO, U
SKCMJyaTauMOHHYIO HaAEXKHOCTb, MOBbILLIEHE KOPPO3MOHHOM CTOMKOCTU M OTCYTCTBME HEOOXOAUMOCTHU B
NpUMEHeHNY Pe3b00BON CMa3Ku. Pa3BmnTaa KoMMNeKcHas ciyxba TexHUYeCckon NoALEPXKKHY, a Take Liexa
MO PEMOHTY U 0OCHYXKMBaAHUIO COeAUHEHWIA, fenatoT TexHonornto Dopeless® cambiM onTUMasbHbIM
TeXHNYeCKNUM peLleHneM ANs Cyxux 6eccMa3oyHbIX COeAUHEHUR, NCMOMb3yeMbIX B CaMbIX CITOXHBIX
YCIOBUAX SKCMJyaTaLuu.

www.tenaris.com/tenarishydril Tenaris H yd ri |
N
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Tpyobl ADP noaxoasaT ans 6ypeHnst GOKOBbIX CTBOSOB C
BbICOKMMM TEMMamMmn Habopa KPUBM3HBbI CKBaXKMHbI. MOXHO
YMOMSIHYTb 1 ApYre NPenMyLIECTBA, HO 3TO 3aMeT
MHOMO BPEMEHM, 0BbIYHO TPEOYETCA LESbIA Yac, YTObbI
pacckasatb 000 BCeX MPEVMYLLECTBAaX aItOMUHNEBbIX
BypunbHbIX TRYO.

2. Kaxkue thakTtopbl cnefyeT yYuTbhiBaTh NOANAAYNKAM U
onepatopam npy Bbi6ope 6YyPMAbHOIM KONOHHDbI?

VAM Drilling (Vallourec Group): CyLLecTByeT MHOXXECTBO
(haKTOPOB, KOTOPbIE AOMKHBI YHYUTLIBATECS MOAPAAHMKAMN
1 oneparopamMu Npu BbIbope BypUibHON KONMOHHbI. O4eHb
BaXKHO, YTOObI KOMMOHOBKA KaXKAOW BYPUIIBHOM KOTOHHbI
Bbina nogobpaHa B COOTBETCTBUM C OCOBEHHOCTSAMM
KOHCTPYKUMW CKBaXKUHBI. Hampumep, ona GypeHns
HaKJTOHHO-HaMPaBIEHHOM CKBaXKMHBI, LienecoobpasHee
MCMOIb30BaTh BypUbHbIE TRYObI YTyHLLEHHON
KOHCTPYKUMKX C OBYXYNOPHbIMU PE3bO0BLIMM
coeauHeHNSaMI, Hexxenn Tpydbl No ctaHaapTy AP, ¢

TEM YTOObI MOBBICUTb KPYTALLMIA MOMEHT 1 CKOPOCTb
Npoxoaxu. [ns ckeaxknH ¢ 60/bLUMM OTXOO0M OT
BEPTUKAIM HACTOATENBHO PEKOMEHIYETCH NCMONBb30BaHMe
BbICOKOMPOYHbIX MApOK CTaIM /151 MOBbILLEHWSA
COMPOTUBNEHNST PACTAMMBaIOLLIMM Harpy3kam. HakoHeu,
Mpv SKCryatauyn B CKBaXKMHAX, COOEPKALLMX
CEPOBOAOPOL, 00SA3aTENBHO NCMOMB30BaHME CneLmabHbIX
CEPOBOAOPOAOCTONKNX MapOK CTas, MUHUMU3NPYIOLLIAX
PUCK CybMMAHO-KOPPOSMOHHOMO PacTpPeCK1BaHNSA MO,
HanpPsHKEHNEM. YUYET KOHKPETHbBIX MapaMeTPOB CKBEDKHbI
rapaHTUPYET YCMELHOe BbINOHEHVE NaHa BypeHns.

Tenaris: Onepatopb! AOMKHBI BHUMATESBHO YYUTHIBATL
MHOXECTBO TEXHNHECKINX aCMEeKTOB, KOTOPbIE
BapbMPYIOTCS B 3aBMCUMOCTY OT TWMa CKBaXKMHbI. s
FOPUBOHTATBHBIX CKBaXKMH 06A3aTeIbHbIM ABSETCA
MCMOJIb30BaHNE KOHNYECKUX TRYOHBIX COEAMHEHNI 15
nepefa4n 60MbLIOrO KPYTALLEro MOMeHTA. [ CKBaXKMH
C 60MBLUMM OTKIIOHEHVEM OT BEPTUKAN U FyOOKOBOAHBIX
CKBaXKWH, MOMMMO UCTOIb30BaHNS KOHUHECKINX TPYOHbIX
coedVHeHNIA 0N nepefas 60MbLIOrO KPYTALLErO
MOMEHTa, O4EHb BaXKHO, YTOObBI BypunbHas Tpyda Obina
N3roTOBSEHA U3 BbICOKOMNPOYHOro Matepuana s
MOBBILLEHNSA MPOYHOCTU Ha PacTshKeHre. B ckBakHax

C BbICOKOW KOHLIEHTpauUven H2S, pekomeHayeTcs
CMONb30BaTh BypuibHblE TPYObI B @HTUKOPPO3MOHHOM
WCMOSTHEHWUM, YTOObI N36eXxaThb PacTPECKMBAHWA MoL
OENCTBMEM HaMPSHKEHUI B CyNbMMACOoOep KaLLEN cpeae.

TMK:

[ns npaBnnibHOro, Hanbosee paLmoHabHOro Bbibopa

KOHCTRYKLIMI YyHLLIEHHBIX BYpUIbHBIX TRYE HEOOX0aMMO

YHUTBIBATL ClIEAYHOLLE (DaKTOPbI, BIMAOLLIME Ha KOMIMOHOBKY

1 Harpy3KW KOMOHHbI BYpUIbHBIX TRYO :

» TN CKBaXXVHbI — HEPTHHbBIE, FAa30BblE, ME0NoropasBea0-HbIE;

» MECTOPOXOEHMA - HA CYLLIE VN B MPUOPEXHOM Lenbde (CO
CTaUMOHaPHbIX W MNaBy4riX OypoBbIX YCTAHOBOK);
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proper selection of the design of improved dfill pipes:

» well type — oil, gas, geological survey;

» fields — onshore or coastal shelf (from fixed or
floating drill units);

» well profile — vertical, directed, horizontal, S-shaped;

» process operations — drilling, core recovery, bellying,
reaming, borehole calibration, lowering casing parts on
drill pipes, drilling out cement plugs (including those
inside the casing);

» driling methods — rotary method with the use of bottom-
hole motors (electric drills), combined method;

» risk of possible drill pipe contact with a highly aggressive/
corrosive (containing hydrogen sulfide, in particular)
environment;

» operating conditions with high or abnormally low
temperature conditions of pipe storage and manipulation.

Aquatic: Well trajectory, driling parameters, formation
behavior prognosis. We help making proper selection of
drill string with ADP, when we are asked to. This task also
requires a long experience in doing such selection.

3. What are the challenges and solutions for drilling wells in
Arctic conditions in Russia?

VAM Drilling (Vallourec Group): In environments with
temperatures lower than -40° C pipes are subject to
embrittlement and subsequent failure. Failure will most likely
occur in the upset area due the concentration of stress
which occurs there.

Solutions include using low temperature grades like VAM
Drilling’s VM 135 DP-LT with high levels of toughness
(impact test) even at -60°C which helps prevent brittle
failures which occur in low temperature. Our pipes

have been certified by VNIIGAZ for use in severe arctic
environments.

Tenaris: From a drill pipe perspective, one of the main
challenges facing operators developing wells in the Arctic
region is dealing with the extremely cold weather. Tenaris
has been helping Russian operators to address this and
other issues in the Arctic. VNIIGAZ, the research institute
of GAZPROM, has certified high toughness drill pipe
manufactured by Tenaris.

TMK: From the drill pipe operation perspective, the key
complexity is low temperatures. Drill pipe operation in the
Arctic region presumes that the drill string should include
low-temperature drill pipes at ambient temperatures.
Promptly after the drill-pipe stand has been included in
the working drill pipe string, substantial workloads will be
applied to it. Until all pipes have obtained slurry operating
temperature, all their structural items must be highly
resistant to brittle crushing. To avoid brittle crushing in drill
pipe structures, all materials used in the pipe and tool joint
designs, as well as welding seams, must be highly durable

www.rogtecmagazine.com



INTERVIEW W

» MPONIb CKBaXKMHbBI — BERTUKASTBHBIN, HAKITOHHO
HarpaBNeHHbIN, FOPU3OHTANTbHBIN, S-06pasHbIl;

» TEXHONOMMYECKME onepaLnn — BypeHine, OTOoP KepHa,
pacLLVpKa, MpopaboTka, KanMbpoBKa CTBOSIA CKBXKMHBI,
CMyCK YacTem obcaaHbIX KOMOHH Ha BypunbHbIX TRyOax,
pa3byprBaHm e LIEMEHTHBIX MOCTOB ( B T.4. B HyTpWM
006CaHOM KOMOHHDI);

» Crnocobbl ByPEHNSt — POTOPHBIN, C UCTIONB30BaHEM
3ab0HbIX ABUraTenen (anexkTpobypoB), COBMELLIEHHBI;

» PUCK BOSMOXXHOIO KOHTaKTa BypubHbIX TRYO C BbICOKO
arpeCccyBHOM, B T.4. CEPOBOAOPOAOCOAEPKALLEN CPEOOW;

» yCNoBYS PaboTbl BYPUIBHBIX TRYO NP BbICOKIX
Temreparypax 1 YCroBus XPaHEHS! 1 MaHUMy AL
TpyGamm MpK aHOMaITBEHO HISKKX TEMMEPaTYPaXx.

AKBATUK: TpaekTopus CTBOJMA CKBAXKMHDI, MapamMeTpbl 1
pPeXMbl BypeHns, reonorndeckuii paspesa. Mbl nomoraem
MpPaBUIbHO CKOMIMOHOBAaTL OYPUIbHYIO KOMOHHY C Tpybamu
ADP, korga Hac npocsaT 06 aToMm. [NogobHasa 3agada
TpebyeT MHOroNeTHEro onbiTa A BbIMNOMHEHWS TaKoro
Bblbopa.

3. Kakue cno)<HocTH CYLLECTBYIOT NPy 6YpeHUN CKBAXXUH B
ADKTUYECKUX ycNoBuAX B POCCHM M KaKOBbI WX pellenuna?

VAM Drilling (Vallourec Group): B ycroBusix HUSKIMX
Temnepartyp, Hke -40°C. NponcXoanT OXpynym1BaHue
MeTaia 1 nocneaytoLLlee paspyLleHne Tpyo. Xpyrnkoe
paspyLLeHMe Yallle BCEro MpOoVCXOAnUT B 0BNacTu BbiCaakm
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and meet the necessary cold endurance required for
arctic conditions. TMK has developed, in conjunction with
VNIIGAZ, special requirments for drill pipe used in arctic/
below normal temperatures by Gazprom.

Aquatic: Main challenge is cold temperature and lack of
communications. Both factors are favorable for application
of aluminium drill pipes. They require less transportation
costs, being twice lighter, and they do not become brittle
like steel at extremely low temperatures. A good example
may be the liquid nitrogen containers which are always
made of aluminium.

4. Extended Reach and horizontal drilling are hecoming more
and more common in Russia. What solutions do you have for
these complex deviated wells?

VAM Drilling (Vallourec Group): VAM Diriling offers specific

solutions for complex deviated wells including:

» Special high grades including VM-140, VM-150 and VM-
165 which are used to produce lighter drill pipes required
to minimize torque and drag in ultra Extended
Reach Wells.

» Premium double shoulder connections including
VAM EIS and VAM Express which set a new connection
performance standard at cost efficiencies similar to
those of API.

» Special hole cleaning solutions including our Hydroclean
product line which reduces or eliminates problems

Cnnaebl AnA HaHeCeHUA N3HOCOYCTOMHUBBIX MOKPbLITIN,
MCNONb3YEMbIX B MUPOBOW HEDTAHON NPOMbILLIEHHOCTI
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TPYObl, NOABEP>XKEHHON BONEE BbICOKON KOHLIEHTPALMM
HanpPs»KEeHNI B CBA3M C N3MEHEHNEM TONLLMHBI. OaHMM

13 PELLEHUN ABNSETCA UCMOMb30BaHME X1aa0CTONKX
MapoK CTam, paspaboTaHHbIX KoMraHnen VAM

Driling, Hanpumep, VM 135 DP-LT, ¢ BbICOKOW yoapHOW
BA3KOCTbBIO (MpY UCMbITaHWM Ha yaap) gake npu -60°C,
YTO NOMOraeT NPEAOTBPATUTL XPYMNKOe paspyLUeHme.
Hawum Tpy6b! npowwnm ceptudmnkaumo OO0 «BHUNTA3» n
ananTUpPOBaHb! AN NCNOBE30BaHMSA B CYPOBbIX aPKTUHECKIX
ycnoBusix 1 parioHax KparHero Cesepa Poccum.

Tenaris: Yto kacaetcs GypubHbIX TPY6, OOHOM 13
rnaBHbIX MPOGIEM, BCTAIOLLIEN Mepem, oneparopamm,
SKCMyaTUPYIOLLMU CKBaXKUHBI B APKTIKE, ABNSETCS
BO3[EMCTBUE YPe3BbIMaHO XONOAHbBIX MOrOAHBIX YCIOBUNA.
Komnanus Tenaris noMoraeT poCCUMCKMM ornepaTopam
peLlaTb 3Ty U Opyrue NpobemMbl B apKTUHECKOM PErVOHE.
BHUINIMAS, Hay4HO-MCCneaoBarenbCKuin MHCTUTYT [Fasnpoma,
BblOa1 cepTudmkaT Ha BypusbHble TRYObI C BbICOKOW
YIAAPHOW BASKOCTLIO, U3rOTOB/EHHbIE KOMMaHmen Tenaris.

TMK: C Toukm 3peHus akcryaTaumm GypuibHbIX TRy
OCHOBHOW CTOXXHOCTBIO SABMIAKOTCA HU3KME TEMMepaTypbl.
Skennyatauys BypunbHbIX TRYD B apKTUHECKMX LUMPOTaX
npegnonaraeT BKMKOYEHNE B KOMOHY OypubHbIX TPy6
VMEIOLLIMX HU3KYIO TeMNepaTypy, PaBHyIO TeMneparype
OoKpy>xatoLLien cpedbl. Cpasy Nocne BKIOYEHMS CBEYM B
pabouyro KOTOHHY BYypUIbHBIX TRYO K HEN MpunararoTcs
CYLLIECTBEHHbIE SKCMITyaTaUMOHHBIN Harpy3sku. [1o Toro
MOMEHTA MokKa TPyDObl MPUOBPETYT Paboyyto Temnepartypy
OT BypOBOIro PacTBoOpa BCE WX KOHCTPYKLIMOHHbIE
3NEMEHTbI AO/KHbI UIMETb BbICOKOE COMPOTUBIEHME
XPYNKOMY pagdpyLUeHnto. [ NCKIKOHEHNS XPYMKNX
Pa3PyLUEHWIN B KOHCTPYKLMAX OYpUIbHbIX TRYO Ha psaay
C BbICOKOW MPOYHOCTBLIO BCe MaTtepuasibl, MPUMEHSIEMbIE
B KOHCTRYKLMM TPYObI 1 3aMKa, a Tak XKe CBapHble LUBbI
MMEKOT HEOOXOOVMYHO X1aA0CTOMKOCTb 4719 aHOMATBHO
HU3KMX TeMnepaTyp. [ns ocHOBHOro noTpebutens
BypWibHbIX TRYO B XNMafgoCTonkom ncnonHeHnn OO0
“lasnpom” B OAO “TMK” paspaboTaHbl 1 COrflacoBaHb!
¢ OO0 “Tasnpom BHUNMAS” TexHn4eckme yCnoBus,

rOe OTpaxKeHbl cneumarnbHble TpeboBaHNs K Tpybam B
XNaJ0CTONKOM UCTONHEHWN.

AKBATUIK: [NaBHast NpobiemMa 3aKIIF0HaeTCH B HUBKOM
TEMMNEPaTypE 1 OTCYTCTBIM MOCTOAHHOIO TPAHCMOPTHOMO
co0bLLeHMs. Oba aTux hakTopa AenatoT NPeanoHTUTENEHbIM
MCMOMb30BaHNE aNtOMUHEBBIX BYPUITBHBIX TPYO.

[Nockonbky Takve TpyObl B AiBa pasa Jierde, pacxop!

Ha VX TPaHCTOPTUPOBKY MEHbLLIE, U MPW CBEPXHMBKIAX
TEMMNEPATYPax OHV HE OXPYMHMBAKOTCA TaK, Kak CTasbHbIE.
[MPYMEPOM MOTYT CIy>XKUTb KOHTEVHEPD LA XXNOKOro a30Ta,
KOTOpPbIE BCErga 13roTas/IMBarOTCA U3 &UIFOMUHIS.

4. bypeHne ropu3oHTanbHbIX CKBAXWUH U CKBA)KUH C

GonbLIMM OTXO/I0M OT BEPTUKANKN CTAHOBATCA BCE Gonee
nonynapHeiM B Poccun. Kakue pewwenna Bol npeanaraere
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associated with cuttings build-up and excess torque and
drag in complex or non conventional wells.
» Services specially adapted to your needs in order to
guarantee performance:
e Drill string design including specific pipe dimensions
and drill string composition
¢ Running assistance and services

Tenaris: Complex deviated wells such as those being
increasingly developed in Russia are extremely demanding
for both pipe body and pipe connection. At Tenaris we
are able to manufacture High Strength drill pipe using

very robust proprietary steel grades (for example NK-
S140 or NK-S150), which offer improved delayed fracture
resistance. Our Wedge Series 500™ family in particular is
recognized for its field-proven robustness.

TMK: An important indicator for driling such wells is the
ability of pipes to resist fatigue breakdowns, together

with their high strength. Tool joints must transmit torques
considerably greater than in standard structures. For such
wells, TMK supplies specially designed TDS and TDSA
series drill pipes, as well as high-strength drill pipes with
special upset design and an ultra-strong DEXTER tool joint.

Aquatic: The main challenge in drilling horizontal and
extended reach wells is serious drag which appears in
horizontal sections. This drag depends on weight which
pushes drill string to the borehole lower wall. Twice the
reduction of weight with application of aluminium drill
pipes can proportionally reduce the drag of the drill string.
Proper composition of drill string assembly, with ADP on
the horizontal section, where they reduce drag, and steel
pipes at upper intervals, where most strength is needed,
can increase the length of existing extended reach wells by
additional 20-30%.

5. What additional safety margins can he gained from
using standards heyond API or GOST (NS1, DS1, NORSOK or
customised specifications)?

VAM Drilling (Vallourec Group): NS1 and DS1 are specifications
originating from the North Sea and Canada respectively while
NORSOK originates from Norway. These specifications are
designed to increase fatigue resistance, safety margins and
reliability of pipes.

Beyond these main specifications, customized specifications
can be developed together with pipe manufacturers to meet
specific drilling challenges including improving the cleanliness
of steel used as well as pipe tolerances.

Tenaris: The reason these well-known specifications are so
valuable is because they help oil and gas exploration and
production companies to avoid catastrophic structural failures.
The concept behind them is “Leak before Break” (or wash-out
before twist-off). In order to meet this criterion, drill pipe must

www.rogtecmagazine.com
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ANA TaKNX CHOXKHBIX CKBAXKUH?

VAM Drilling (Vallourec Group): Komnarua VAM Driling
npeanaraeT BbICOKOIMMPEKTUBHBIE PELLEHNSA ANs BypPeHUs
CNOXXHbIX HAKITOHHO-HaMPaBNEHHbIX CKBaXKH:
» CneumanbHble BbICOKOMPO4Hble Mapku ctann VM-
140, VM-150 n VM-165, KoTopble UCMOMb3YKTCA AN
NPoV3BOACTBa Hosee Nerkix BypunbHbIX TPYO Ans Toro,
YTOObI CHU3UTb CKPY4YMBAIOLLIME 1 OCEBbIE HArPy3Ku B
CKBaXKMHaX C O4eHb OO/bLLIMM OTXOA0M OT BEPTUKASN.
PrpMEHHbIe OBYXYNOPHbIE Pe3bO0BblE COeOVNHEHNS,
Takne kak VAM EIS n VAM EXPRESS, koTopble
YCTaHOBWMM HOBbIN CTaHAAPT AN PE3LO0BbLIX
COeVHEHNIA, CPaBHUMbIA MO SKOHOMUHYECKOW
ahhEKTUBHOCTU C coeanHeHmsMN No AP,
CneupanbHble PeLLeH st MO OYNCTKE CTBOJIA CKBAXKMHBI,
BKJKOYasA Tpybbl cepum Hydroclean, ons yctpaHeHus
npobnem, CBA3aHHbIX CO CKOMeHnemM BypoBOro Lnama
N YPE3MEPHBIMU CKPYHMBAIOLLIMMA 1 OCEBbLIMM
Harpyskamm B CNIOXKHbIX 1 HECTAHAAPTHBIX CKB2XXMHAX.
[NpenocTaBneHne CePBUCHbBIX YCYr B COOTBETCTBUM C
noTpebHOCTAMM 3akas4mka:
e [In3ainH O6ypUnbHON KONMOHHbI C 3aAaHHbIMU

pa3mepamu TPyO 1 KOMIMOHOBKOW BYPUIbHOM KOMOHHbI
e COMpOBOXXAEHNE CMYCKO-MOABEMHbIX OriepaLyin

N NPeOoCTaBeHe PEKOMEHOALIA MO BBOAY B

aKcrnnyaTaumo
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WHHOoBayuoHHOE 06opydosaHue

Yenyau u ecriomozamensHoe
obopydosaHue

be able to demonstrate high toughness properties. Thanks to
the outstanding cleanliness of the steel we produce at Tenaris,
we can supply drill pipe with unparalleled robustness that not
only meets but also exceeds these specifications.

TMK: TMK engineering services work closely with the drilling
contractors’ engineering services to assess the most
dangerous conditions in the process of drill pipe operation
and to implement a number of drilling processes associated
with the application of pipes. Where required, additional
safety factors for specific drill pipe load conditions are
defined jointly with the customer. Using these additional
specifications during the manufacturing process, we
provide the customer with the advantage of loads that can
be added to the drill pipe during operation, by, for example,
reducing the tolerances on the thickness of the walls.

Aquatic: Application of customized industry standards can
give additional safety margins. Still their implementation
will require increase in cost of the drilling process. Each
company operating in certain country follows its own
documented rules and procedures, based on country’s
laws and company’s experience. For most countries ISO
standards are applicable, they provide sufficient safety
margins, and have duplicates as national standards. ISO
standards can be used as basis requirement, additional
customized industry standards can be used as an option.

VAM Drilling siBnsietca BegyLiym
BEPTMKANbHO-UHTErPUPOBAHHbLIM NMPOM3BOAUTENEM
3MEMEHTOB OCHACTKM BYpUIbHBIX KOMOHH U
cTpaTerMyecky BaxkHbIM LOYEPHUM NPEANPUATUEM
Mpynnel “Vallourec”.

MbI npegnaraem NonHbIA aCCOPTUMEHT
BbICOKOKa4eCTBEHHOro BypoBoro obopyaoBaHus, a
TaKkKe LWMPOKUI NepeYeHb Yeryr Ans apdekTMBHOro
OypeHnsa CKBaXXUH B CaMbIX CIIOKHbIX YCIIOBUSIX.

CoueTaHne MHOrOMEeTHEro onbiTa, NpodeccroHanmama
1 nepenoBbIx TexHonorun nossonset VAM Drilling
paspabaTbiBaTb YHUKANbHYI NPOAYKLMIO B
COOTBETCTBMU C TpebOBaHNAMN 3aKa34vmKa.

VAM Dirilling - Baw HagexHbi naptHep B Poccuu!

BypunbHbie mpy6bi

ToncmocmeHHble
6ypurnbHble mpy6bl

YmsxenexHble
6ypurnbHble mpy6bl

DRilninG

Designed to Perform
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Tenaris: CnoxHble CKBaKMHbI C OTKIIOHEHVEM OT
BepTUKaM, BypeHre KOTopbix B Poccum pacTeT,
YpesBblHaHO TpeboBaTebHbI Kak K Tefly Tpybbl, Tak 1
K TpyGHOMY coeamHeHmo. Komnanmsa Tenaris cnocobHa
N3roTOBATL BbICOKOMPOYHbIE BYPUIIbHBIE TRYObI U3 O4EHb
MPOYHbIX 3aNaTeHTOBaHHBIX MapOK CTann (Hanpumep,
NK-S140 nnm NK-S150), KOTOpbIE UMEKOT YYHLLEHHOE
COMPOTVBIEHVE K 3aMeJIeHHOMY paspyLueHuto. B
4YacTHOCTW, ceMencTBO NpoaykToB Wedge Series

500™ komnaHUM NoNy4nno BCeobLLEee NpU3HaHNE 3a
MPOBEPEHHYIO B MOJIEBbLIX YCMOBUSX MPOYHOCTb.

TMK: Ona 6ypeHnst Takix CKBaXKVH BaXKHBIMI MOKasaTesisimm
SBMAETCS CMOCOBHOCTL TPYO MW BbICOKOM MPOHHOCTY
MPOTUBOCTOSATL YCTATOCTHBIM Pa3PYLLEHVAM. 3aMKI
OOSPKHbI MepenaBaThb 3Ha4TENbHO 6oSbLLME KPYTSLLIME
MOMEHTbI, YeM CTaHAAPTHbIE KOHCTPYKLW. [1ns Takmnx
ckBakVH TMK nocTaBnsieT 6ypuribHble TRYOb! CheLmansHON
KOHCTPYKUMM cepuin TDS 1 TDSA, a Takke BbICOKOMPOYHbIE
BypuibHble TPYObI CO CreUManbHOM KOHCTRYKLVIEN BbICAAKA
1 CBEPXMPOHHbIM 3amkom DEXTER.

AKBATUK: OcHOBHOM NPOGIEMON BYPEHSt FOPU3OHTASBHBIX
CKBaKMH Y CKBEXKMH C BOMbLLIMM OTKIOHEHUEM OT
BEPTUKAN ABNAKOTCS 3HAYUTENBHBIE CUIbI COMPOTUBIIEHNS,
BOSHMKAOLLIEE HA FOPUBOHTASTBHBIX YHaCTKaxX. ITu CUMbI
3aBVCAT OT BECA, C KOTOPbIM BypubHast KOTIOHHA JaBUT Ha
HDKHIOKO CTEHKY CTBOJ1a CKBaXKVHbI. [1BOVMHOE CHDKEHME
BECa Npw 1CMNOb30BaHNM aJIFOMUHMEBBIX OYpPUIIBHBIX

TPy6 NO3BOSSIET MPOMOPLIMOHATTBHO YMEHBLUNTE CUSTbI
COMPOTUBNEHNST BYPUIBHOM KOMOHHBI. [paBUbHbIN
noadop KOMMOHOBKW BYPUIBHOM KOMOHHBI, C TRyGamm

ADP Ha rop1soHTaribHOM YHacTKe, IAe OHU CHDKatOT
COMPOTUBIIEHWE, U CTANTBHBIMA TRY6aMN B BEPXHX
VHTepBanax, rae Tpebyetcs 6osbluast MPOYHOCTL, MO3BONSET
YBEMNHYUTL JJIMHY CYLLIECTBYHOLLIIX CKBEKMH C OOMbLLIMM
OTXOAOM OT BEPTUKAM AONONHUTENBHO Ha 20-30%.

5. Kakue gononuurenbHble Ko3ththnuneHTbl 6e30nacHOCTH
MO)XHO 06ecneyuTb, Mcnosib3yA cTaHAanTbl, nomumo API n
FOCT (NS1, DS1, NORSOK vnu cneuvianbHo pa3pa6oTaHHble
cneunthmkayun)?

VAM Drilling (Vallourec Group): Creumdmkarm NS1 u
DS1 6binn paspaboTaHbl anst bypeHnsa B CeBepHOM
mMope 1 B KaHage, a NORSOK - onsa Hopservn. JaHHble
cneuvdvKkauun npedycmaTpuBatoT NOBbILLEHUE
YCTaNOCTHOW MPOYHOCTU MeTanna, KosddurumeHTa
6e30MacHOCTN 1 HaOEXKHOCTM TPYO. NOMUMO AaHHbIX
cneumuKaLmii ona peLleHnst 0cobo CNOXKHbIX 3aaad
OypPEeHNST Mbl MOXXEM MPEANOXKNTL 3aKas4mKy Co3aaThb
MPUHLMNNaTBHO HOBbIe CneLvdVKaLuv C UCMONb30BaHVIEM
cTanem ¢ yny4leHHbIM XUMUYECKM COCTaBOM UM C
MUHVManbHbIMW JOMYCKaMM.

Tenaris: LIeHHOCTb LLIMPOKO U3BECTHbIX CreLMtUKaLII
3aKKOHaETCS B TOM, YTO OHM MOMOrakOT KOMMaHWsIM,
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6. What associated services do you offer to optimise
drilling performance?

VAM Drilling (Vallourec Group): VAM Driling offers a wide
variety of services to improve your performance:

Before drilling

» Assistance in drill string design

» Customer specification design

» VAM Schools - rig crews and drilling contractor training

During drilling

» 24/7 onshore and offshore onsite running assistance
» Efficient pipe preparation

» Support of VAM Diriling engineers

After drilling

» Performance analysis

» Qualified licensee workshops located near all major oil
and gas fields

Tenaris: Ever since we started manufacturing drill pipe in
1953, we have been recognized as a leading provider of
value added services. We conduct intensive field failure
analysis and have a policy of continuous improvement
which we implement in cooperation with our customers.
This allows us to offer a number of associated metallurgical
services while ensuring consistent quality control from steel
making to welding. In addition, we offer field services through
a local team of Russian field service specialists that can assist
customers wherever in the country their projects happen to
be. These services include training, inspection of drill pipe at
the rig site, running assistance and threading assistance.

TMK: TMK — a company producing the entire range of
national steel drill pipes — has sufficient scientific and
industrial potential and a well-developed oil service business
infrastructure located in close proximity to key oil and gas
regions. The company can organize a complex and a
relatively wide scope of services in the area of drill pipes
and a number of drill string design components. The goal is

to decrease the cost of the drilling process implementation for
our customers, providing high quality service and support.

Aquatic: We offer engineering services which include

drill string analysis and selection of proper drill string
assembly for each certain application, as well as support
of our customers in carrying out inspection and problem
elimination. We work on constant improvement of our
products, our engineering team is ready to make all the
necessary modifications to our products, if requested.

7 How do you see drilling in Russia in the future? What are you
developing for meeting these challenges?

VAM Drilling (Vallourec Group): As oil fields become
increasingly difficult to reach, drilling in Russia, like in the
rest of the world, will become more complex. We can
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BeOyLLIM pasdeBeaky 1 0oObby HeOT 1 rasa, n36exxarb
KaTacTPOMUHECKINX OTKA30B KOHCTPRYKLMM. 3a HAMMN

CTOUT KOHUEMUMA «Te4b A0 PaspbiBar (M HEKPUTUHECKIAR
0TKa3 nepef, 0OpbIBOM). HT06bI YAOBNETBOPSATH STOMY
KpUTEPWO, BypurbHast Tpyda Ao/mKHa 06nadaTb CBOVCTBaMM,
0BeCcnevBatOLLIMIMIM BbICOKYHO YAAPHYHO BASKOCTb. Bnarogapst
BbICOKOW YICTOTE CTas, MPOn3BOAVMON KOMMaHuer Tenaris,
Mbl MOXXEM MOCTaB/SATb OypuribHbie TRYObI C HE UMEIOLLIEN
PaBHbIX HAAEXHOCTBLIO, KOTOPbIE HE TOSIBKO COOTBETCTBYHOT
STVM CNELMAUKALIAM, HO U MPEBOCXOAST UX.

TMK: TexHunyeckme cny»x6bl TMK TecHO coTpyaHUYaoT
C VHXEHEPHbIMN Cy>k6ami BypOBbIX MOAPAAHNKOB,
OLiEHVBast Havboiee onacHble YCNOBUS Mpn
aKcnyaTauum BypunbHbIX TRy6 NMpuv BbIMOSHEHUE
Tpybamu psfa TEXHONMOMMHECKMX onepaLmii B BypeHnm.
[Mpr HEOBXOOMMOCTM ONPEAENAKOTCS, COBMECTHO C
noTpeduTenem, AONONMHUTENbHbIE KOSMMDULINEHTDI
©e30MacHOCTY A5t KOHKPETHBIX YCNOBUIA Harpy30K

Ha BypuibHble TPyObI. Icnonb3ys AONONHUTENBHbIE
cneuvdvkaumn Npy Npon3BoacTee TPyd NOTpeduTeNb
Mosy4aeT BbIUMPbILL B HAMPY3KaX, KOTOPbIE BO3MOXXHO
NPUNOXNUTE K BYpUbHbIM TpyDam BO Bpems
3KCMyaTaLyn, 3a CHET CHXKEHUS IOMYCKOB MO TONLLMHE
CTEHOK, Hampumep.

AKBATUK: MpUMEHEHWE YITYHLLIEHHBIX MPOMBILLISIEHHBIX
CTaHOApPTOB MO3BONSET 06eCneynTb AOMONMHNTEbHBINA
koathrupmeHT 6e3onacHocT. OaHaKo X BHeAPEHWE
noTPebYET MOBLILLEHME CTOUMOCTY NpoLiecca BypeHust.
Kaxxgas paboTaroLlasi B onpeaeneHHon cTpaHe
KOMMaHus cneayeT COBCTBEHHbIM MpaBuiam 1 METOAaM
paboTbl, OCHOBAHHbIM Ha CYLLIECTBYIOLLEM B CTpaHe
3aKOHOAATENBCTBE U OMbITe KOMMaHnW. B 6obLUnMHCTBE
CTpaH NPUMEHVMbI CTaHaapTbl ISO, oHn obecneyrBaroT
[OCTaTO4HbIN KO3DULIMEHT BE30MacHOCTU 1 OyOMPYIOTCA
HauyoHabHbIMM cTaHdapTamy. CtaHaapTbl ISO MOXHO
1ICMOMb30BAaTh B KA4YECTBE OCHOBHbIX TPEOOBAHWN,
[OMONHATENBHBIE CrELMan3VPOBaHHbIE MPOMbILLINIEHHbIE
CTaHOaPTbl MOXHO MCMONb30BATH MO BbIOOPY.

6. Kaxuie conyTcTBYylOLWMe yenyry Bol npeanaraete Ana
ONTUMM3aLUMN IKCNNYATALUMOHHDLIX XapaKTepUeTUK npu
6ypeHun?

VAM Drilling (Vallourec Group): Komnanusa VAM Driling
NPEAOCTaBNAET LUMPOKUN NepedeHb CEPBUCHBIX YCYT:

lepen byperHmnem

» [nzaiiH 6ypunbHOM KOMOHHDI

» PagpaboTka TEXHNYECKMX creumpurkaumn B
COOTBETCTBUM C MOTPEBHOCTAMM 3akaa4nka

» VAM School — TpeHuHM ans 6ypoBbix 6purag, 1
NoaPAOHMKOB MO BYpPEHNO

Bo Bpems 6yperns
» KpyrnocyTto4Has (24/7) nogaep»ka BO BPeMsi Criycka Ha

www.rogtecmagazine.com

therefore expect more of ERD wells, offshore drilling and
drilling in Arctic environments.

VAM Dirilling is dedicated to providing innovative solutions

for its clients. In the coming years, you can expect new

high performance products and the support of increasingly

knowledgeable and customer oriented individuals. We’re

always looking to develop new solutions including:

» New steels for low temperatures, Sour Service, high
strength grades for ERD applications;

» Gas tight solutions;

» New hole-cleaning innovations.

Tenaris: Russia has vast untapped oil and gas reserves, and
bringing those resources to the surface will involve a series of
operational, environmental, economic and logistical challenges.
Tackling each of these challenges will call for careful
consideration when it comes to the tubular technologies

that operators will require to drill new wells. From our mill

in Japan, we are developing a strategic drill pipe division to
meet growing demand for our products and services from
customers in the CIS region. We are also committed to the
development of new products that will complement and
expand our range of High Strength, High Toughness, and
Sour Service drill pipe for highly demanding wells.

TMK: The development of perspective fields in Russia will
be connected with the application of advanced drilling
technologies that also require innovations in drill pipe
specifications. For such purposes, TMK has established
the TMK Premium Service innovation company, aimed at
satisfying the drill pipe market needs for high-technology
and energy-efficient products. Within a short space of time,
experts within TMK - Premium Service made significant
breakthroughs in the production of drill pipes in Russia.
Our current production meets the increasing requirements
of drilling companies active in well construction both on and
offshore in remote regions of the Far North and Arctic.
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CyLLE 1 Ha wenbde

» DhdeKTnBHAA NoaroToBka 6ypunbHbIX TPYO
K 9KcrnyaTaumm

» NxkeHepHas nogaep>xka VAM Dirilling

locne 6ypeHus

» AHaNM3 SKCryaTaumMOHHbIX XapakKTeEPUCTUK

» ConpOBOXAEHMNE MO NHCMEKUMM 1 PEMOHTY TPyb B
NNUEH3NPOBaHHbBIX CEPBUCHbBIX LiEXax, PacroJIoXKeHHbIX
BOMN3M BCEX OCHOBHbIX KPYMHbIX MECTOPOXKAEHWIA
HeTM 1 rasa.

Tenaris: C tex cambix NMop, Koraa KoMMnaHus Hadasna
N3roToBeHve BypunbHbIX TPY6 B 1953 rogy, oHa

Oblna Npu3HaHa NMOePOM B NpeaocTaBneHnn
OOMNOSHUTENbHBIX YCNyr. bbbl MpoBeaeH MHTEHCUBHBIN
aHanM3 aKCnyaTaumoHHbIX OTKa30B 1 paspaboTaH
MPWHLMN HEMPEPLIBHOIO COBEPLLIEHCTBOBAHNS,
KOTOPbI Mbl peanM3yemM B COTPYOHNYECTBE CO CBOMMM
3akag4mkamn. 3To MO3BONSET HaM Mpeafiaratb
MHOXXECTBO COMYTCTBYHOLLIMX METANTYPrUYECKNX

ycnyr, obecneunBas B TO Xe BPeMsi HenpepbIBHbIN
KOHTPOJIb Ka4ecTBa OT NPOM3BOACTBA CTa/u 40

cBapku. Kpome 3Toro Mbl mpegniaraem o6Cny>KMBaHuE B
MPOMBIC/IOBBIX YCNOBUSAX C MPUBAEYEHNEM MECTHbIX Py
POCCUNCKMX CMELINaNMCTOR MO MOSIEBOMY TEXHUHECKOMY
0BCAY>XMBaHMIO, OKa3blBasi 3aka34rkam rMoMoLLb B TOM
CTpaHe, re OHW OCYLLECTBASKOT CBOM MPOEKTbI. 3TN
YCNYIrn BKITKOHAOT OBYYeHNE, TEXHUYECKNIA KOHTPOb
BypuvnbHbIX TPY6 Ha BypPOBOM NAOLLAAKE, MOMOLLL MNP
CIyCKe 1 CBUHYMBaHUM TPYO.

TMK: TMK - koMnaHus, NponssBoadaLLas Bech

CMEKTP OTEYECTBEHHbIX CTanbHbIX OYPUNbHBIX TPYO
VMEET OOCTAaTOYHbIN HAYYHO-MPON3BOACTBEHHbIN
noTeHLMan n 4OCTaTO4HO Pas3BUTYIO UHPACTPYKTYPY
HedTEeCEPBUCHDBIX MPEANPUATUAN MPUBIVDKEHHYIO K
OCHOBHbIM pPernmoHam HehTe-ra3ogodbI4y MOXET
opraHM3oBaTb KOMMIEKCHbIN 1 JOCTAaTOYHO

LIMPOKMIA CEPBUC B 06nacTy BypuibHbIX TRYO U
LIeNoro psiga aNeMeHTOB KOMIMOHOBKM Oy pubHOM
KOMOHHBI. Llenb Takoro cepsuca — CHU3UTb 3aTpaThl
OypOBbIX MOAPSAYMKOB 1 ONMEPaTOPOB ANS 06EeCne4eHs
npouecca bypeHns, Npw STOM NPeaOCTaBUTb AO/HKHOE
VHXXEHEPHOE COMPOBOXAEHNE U BbICOKOIO KadecTea
ycnyry.

AKBATUK: Mbi NpegoCTaBAeM HXEHEPHbIE YCIyTu,
KOTOPbIE BKIKOHAKOT aHanm3 6ypusibHOM KOMOHHbI 1
BbIOOP MPaBMIbHOM KOMMOHOBKM BYpPUIbHON KOMOHHbI
ONSA KaXXO0ro KOHKPETHOrO BapuaHTa NpUMEHeHVs, a
TakKe NOAAEPKKY HaLLUMX 3aKa34MKOB B NPOBEAEHN
TEXHNYECKOrO KOHTPONA U PELLEHNN BO3HUKAIOLLIMX
npobnem. Mbl paboTaem Hag MOCTOAHHbLIM YYYLLEHUEM
HalLeln NpoayKUMK, rpynna Hallnx NH>XeHepoB

roToBa, NPU HEOBXOAMMOCTU, BHECTU BCE TpebyeMble
VM3MEHEHVS B HALLy MPOAYKLNIO.
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Aquatic: Drilling in Russia will become more complex.

The percentage of horizontal wells will increase. Aluminium
drill pipes will be the right instrument meeting growing
challenges. At the same time we are developing new
products which will be claimed by the developing market.
These include aluminium spiral ribbed drill pipe, aluminium
tubing and casing. Offshore drilling will become more
demanded. We have some aluminium alloy products for
sea application as well, they are risers of different kinds:
drilling and production riser.

HARDBANDING

Hardbanding is not as prevalently used in Russia as it is in
other regions across the world.

In what situations would you recommend to operators and
contractors that HB is applied to strings in Russia?

VAM Drilling (Vallourec Group): In deviated wells, Hard
Banding is strongly recommended to reduce the wear

that occurs on the tool joint due to casing friction. When in
open hole, Russia’s aggressive geology formations make it
important to apply hard banding to your tool joints in order to
prolong their lifetime.

Tenaris: Applying hardbanding would be particularly
beneficial in horizontal and extended-reach wells where tool
joints in an open hole can be severely worn out due to the
existence of a hard layer in the formation being drilled.

TMK: We suggest applying protective hardbanding to tool

joints in the process of drilling inside casing to protect both

the casing and the tool joint from damage.

Key casing wear areas:

» first section of the marine riser (flexible connection);

» mouth, preventer;

» upper casing joint below the mouth within the range
of 0-1800m;

» wells with a high-level crookedness interval;

» well profile dog-legs;

» S-shaped wells;

» areas emerging under high side loads and strong
extension of the drill pipe string;

» areas with bad casing cementation, etc.

As we can see, there are relatively many causes that may
lead to casing damage and their elimination will require
considerable resources.

On the other hand, the tool joint drum also can also wear
down in the open well shaft which, in turn, will cause
premature breakdown of the drill pipe string and, therefore,
increase drilling costs.

Aquatic: Hardbanding is not as common in Russia as in
other places of the world. This accounts to the traditional

www.rogtecmagazine.com



Y

YIRE B

Poccuu!

«...Bbicokoagppek
mueHble
mexHoJsio2uu
noeepxHOCMHO20
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noebiwarom
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MUHUMYMY U3HOC

MHHOBaUMOHHLIE peleHus KomnaHum Postle
Industries, Inc B o6nactu noBepxHOCTHOro

ynpoYHeHUus Tpyo
Hardbanding Drill Pipe

TEeXHOJIOrMA NOBEPXHOCTHOIO YNPO4YHEeHUs1 OypunbHbIX TPyO)
o6ecneyuT psa HOBbIX MPEUMYLLECTB

HecmoTps Ha TO, YTO TEXHOMOrNs n3BecTHa 60
neT, ee npenmyLecTsa HeOCTaTOYHO U3yYeHbl. [lononHMTENbHbIE
3aTpaTbl Ha NOBEPXHOCTHOE YNPOYHEHNE pacCMaTpMBanmCh Kak
N3NuULWHWe pacxoabl. BMECTO NOBEPXHOCTHONO YNPOYHEHWS,
YBENMYMBAIOLLIErO CPOK CNYXObl BYpUIbHbIX 3aMKOB, HEKOTOPLIE BypoBbIe
KOMMaHUW npegnoymTtany 3aMeHaTb OypoByto TpyOy nocre 3aBepLUeHnst
nepvoga HopmanbHOM aKcnnyaTaunmn 6ypunbHbIX 3aMKOB. Tenepb
koMmnaHusa Postle Industries gokasana Ha npakTuke, YTO BbIrogbl OT
ncnonb3oBaHus oupmeHHou npoeonokn Tuffband ® NC u Duraband ®
NC ans noBEpXHOCTHOrO YNPOYHEHUS OANEKO NPEBOCXOAST
OOMNONHUTENbHLIE 3aTpaThl HA MOBEPXHOCTHOE YMPOYHEHNE, SKOHOMS
OypoBbIM KOMMAHUSAM ThICSAYW AONMapOoB.

TexHonorusa
Oonnapos

no3BoJsideT 9KOHOMUTb TbICAYN

O6cagHble KomnoHHbl — BonbLiad npobrnema onepaTtopoB rasoBbIX U

HedTSHbLIX MPOMbICIOB. o
TexHonorua Tuffband™ NC n Duraband™ NC npegotepatnt obpasoBaHue

OTBepCTVIIZ B KOJTOHHax.

BypoBble noapsiaHble ypmbl 06eCnoKoeHbl, Kak NPoaINTb CPOK CryXObl

KOJIOHH...»

OypunbHbIX 3aMKOB. MpaBUsbHbIN BbIGOP NPOBOSIOKN AN
NMOBEPXHOCTHOIO YNPOYHEHUSI YBENUYUT CPOK CIYy>Obl BYpUIbHBIX 3aMKOB
BO MHOIO pas.

TexHonoruu Tuffband® NC & Duraband® NC noBblwaroT
NPON3BOAUTENBHOCTb U CHUXKAKOT pacxoAdbl Ha NOBTOPHOE
ncnonb3oBaHue

TexHonorusa Tuffband® NC o6ecneunBaeT 04eHb BLICOKOE CONPOTUBIIEHNE

NCTUPaHNIO o
TexHonoruns Duraband™ NC obecnedvBaeT camyto HagexHyo 3awuTy

OypunbHbIX 3aMKOB

Kak TexHonorus Tuffband® NC, Tak u TexHonorusi Duraband® NC
otnuyatotca 100% pemoHTonpurogHocTbio. Cnon NOBEPXHOCTHOMO
YNPOYHEHUS MOXET HAHOCUTBLCS Ha CTapPbIN CIOW, CHUXas pacxodbl Ha
NOBTOPHOE UCMNOfb30BaHNe

]
3a6
® gJuTJ‘f'KBI?pT”pa = n;gpggﬁsﬂ : EBpona/Poccus
, . AlnBRneHA4, UHgopmayueu .
POSTALLOY A K capmgmime | . Golin Duff
B KOMNAHUIO olin@mathiesonweld.co.uk
sparky@postle.com POSTLE +44 1563 820 505
216-265-9000 INDUSTRIES INC

www.HardbandingSolutions.com




B VHTEPBbIO

7 Bawe BupieHve 6ypenua B Poccun B 6yaywem? Kaxkue
pa3pa6oTKu Bbl Begere ANnA pelenna ITUX 3agay?

VAM Drilling (Vallourec Group): B cBaau ¢ nossieHmem
yOaJIEHHbIX MECTOPOXAEHWN, BypeHne B Poccun, Kak 1 B
OCTasTIbHOM MVPE, YCIIOXKHAETCS. [10STOMY Mbl OXXUAAEM
YBENMNHYEHNE CKBEXKNH C DOMBLUMM OTXOA0M OT BEPTUKANN,
pasBuTUE BypeHNs Ha Lebde 1 B YCNOBUSIX APKTUKM.
Komnanus VAM Diriling cneupanmanpyetca Ha
MpPeOoCTaBNEHNN NHHOBALIMOHHBIX PELLEHWIA 019 CBOUX
3akazuqnkoB. B 6nvpkaniine rofpl mosiBATCS HOBblE
BbICOKO3(EKTVBHbIE BUAb! MPOOYKLMN 1 YCIYT,
oTBeYaroLLME NOTPEBHOCTAM 3akas4mka. Mbl MOCTOSIHHO
paboTaeM Ha[, COBEPLLEHCTBOBAHNEM TaK/X MHHOBALWMIOHHBIX
PELLEHNIN KaK:

» PaspaboTka MapoK CTanm Anst aKcnayaraumm
B YCJTIOBUSIX HU3KMUX TEMMePaTyp, KUCNOM cpeapbl;
BbICOKOMPOYHbIE MaPKWX CTanv ANs MPUMEHEHWA
B CKBaXKVHaxX C OOJbLLIM OTXOOOM OT BEPTUKaS1U;
» FasorepmequHue coegnHeHW4;
» /IHHOBALIMOHHbIE TEXHONOMM NSt O4UCTKM CTBOMA
CKBaXKVH OT BYpOBOIro Luiama.

Tenaris: Poccust 06nafaeT orpoMHbIM KOIMHECTBOM He
BCKPbITbIX HEPTSHbIX 1 ra30BbIX 3aMacoB, U MOOHATNE 3TUX
MPUPOAHBIX PECYPCOB Ha MOBEPXHOCTb CBA3AHO C PSAOM
SKCMyaTaUMOHHbBIX, SKONOMMHECKMX, SKOHOMUYECKIMX W
MaTepuanbHO-TEXHUHECKMX MPOBNEM. PelleHme Kabkaom
13 3TUX MPobnem TpebyeT TLWATENBHOrO PAacCMOTREHNS,

C TOYKW 3peHUs BbIbopa TEXHOOrMM TPYD, KoTopas
noTpedyeTcst onepaTtopam Anst 6ypeHUst HOBbIX CKBaDKUH.
[ns yooBNeTBOPEHNS PacTYLLErO Crpoca Ha Hallly
MPOOYKLIMIO 1 YCAYr CO CTOPOHbI 3aKa341KOB 13 CTPaH
CHT', Ha Haluem 3aBofe B SnoHMM co3aaH CTpaTern4eckumin
oTaen no 6ypunbHbIM Tpy6am. Mbl Takke 3anHTEPECOBaHDI
B pa3paboTke HOBOW MPOAYKLIMN, KOTOPast AOMOSHUT 1
PaCLUNPUT aCCOPTUMEHT M3HOCOCTOMKMX, BbICOKOMPO4HbIX
N YCTOMYMBBIX K KOPPRO3UM BYpUIbHbIX TRYO 0715 CKBaXKMH
C NOBbILLEHHBIMW TPEOOBaHUSMMW.

TMK: OcBoeHme NepcreKTNBHLIX MECTOPOXASHWI B
Poccun ByaeT cBsA3aHO C MpUMEHEHEM NePeaoBbIX
TEXHOMOMM B BypeHnn, KOTOPbIE B CBOKO O4epenb
NoTPEBYHOT MHHOBALINIA B TEXHNHECKUX XapaKTepUCTUKaX
BypunbHbIX TRYO. [Onsa aton uenn B TMK cospaHa
VMHHOBaLWMOHHasA komnanns TMK - TNpemuym

CepByic, B 3aa4v KOTOPOW BXOOUT YAOBNETBOPEHME
pbiHKa BypPUBHBIX TRYO BbICOKOTEXHOMOMUYHOM,
SHEProaHEKTUBHOM MPOAYKLMEN. 3a KOPOTKOE BPEMS
cneupanmctamm TMK - Mpemumym Cepsuc coenaH
3HAYUTENBHBIA TEXHONOTMYECKIIA MPOPbIB B MPOV3BOACTBE
BypuneHbIX TRYS B Poccun. MNpennaraemasn npoaykums

B 3HAYUTENBHOM Mepe YOOBNETBOPSET BO3POCLLIME
MOTPEOHOCTY BYPOBLIX KOMMAHWUIA MPW CTPOUTENBCTBE
CKBaXKVH Ha CyLLie 1 Ha MOpe, B TRYAHOOOCTYMHbIX
peroHax KpanHero Cesepa 1 APKTUKN.
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application of downhole motors along with rotation of the
drill string versus rotary drilling, which is more common
outside Russia. Still, nowadays hardbanding gains its
market in Russia.

In case of rotary drilling in hard formations, is the first thing,
which comes to my mind. Other applications may be
considered as well. For example, better cuttings transport
requires, in some cases, rotation of the drill string up to 180
RPM, pipe without hardbanding will not last long in such
conditions. Hardbanding is said to reduce the wear of the
casing, is another “pro” for its recommending.

1. Why do you feel HB is not widely utilised in Russia?

Arnco: Drilling in Russia up until the 1990’s was largely
dominated by the use of aluminum drill pipe (ADP).
Tungsten carbide has always been in use, applied to ADP
as an initial application after manufacturing and onto the
small percentage of traditional steel pipe in use. Casing-
friendly harbanding products emerged in the early 1990’s,
which also coincided with a major downturn in drilling
activity in Russia. This prevented wide-spread knowledge
and interest in the use of new advanced hardbanding
materials. Since then, and especially in recent years, this
has changed as the benefits of advanced, casing-friendly
hardbanding have been realized in Russia.

Postle Industries: Hardbanding is closely linked to oil and
gas drilling activity. As drilling activity increases, the need
for hardbanding increases. Hardbanding technology has
existed for over 60 years, but for many companies in the
drilling industry, the benefits are not well known. Instead
of hardbanding to extend tool joint life, some companies
simply replace drill pipe after the tool joints have lost their
useful life. For many years, hardbanding was seen primarily
as a maintenance cost, to be avoided if possible. Even
for application on new drill pipe to prevent wear, some
companies consider hardbanding to be an extra cost that
is unnecessary until after being used in the hole. Dirilling
companies are now seeing that hardbanding can save
them thousands of dollars.

NOV: Price and lack of information on the benefits of
hardbanding. The industry has probably not done a good
job of educating Drilling Engineers, Operators and Drilling
Contractors in Russia. It's been proven many times over the
past 30-40 years that hardbanding does extend the life of
tooljoints and that bare tooljoints do cause damage to casing.

2. What henefits does HB bring to Russian operators and
drilling contractors?

Armco: Hardbanding, like many other established drilling
services and solutions, delivers measurable long term
cost efficiencies and a proven return on investment for
operators and contractors alike. Operators benefit by
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AKBATUK: BypeHne B POCCUM MOCTOSHHO YCIIOMKHASTCS.
YBEeNMUMBaeTCs MPOLEHT FOPU30HTaIbHbIX CKBaXKUH.

[ns peluenns Bce 605ee CNOXKHbIX MPOBIEM Hy>KeH
COOTBETCTBYIOLLMIA MHCTPYMEHT, TaKOW, Kak aJlOMUHNEBbIE
OypunbHble TPyObl. OOHOBPEMEHHO Mbl pa3pabaTtbiBaem
HOBbIE 13OENVS, KOTOPbIE BOCTPEOOBaHb! Pa3BUBaIOLLIMCS
PbIHKOM. K HMM OTHOCHATCS antoMUHKEBbIE BYPUSbHbIE
TPYObl CO CnpasnbHbIM OPeBPEHNEM, aITFKOMUHWEBDIE
HaCOCHO-KOMMPECCOPHbIE 1 0bcadHble TPybbl. bonee
BOCTPebOBaHHbIM CTaHET BypeHne MOPCKINX CKBaXKUH.

B Hallem acCopTUMEHTE UMEKOTCS TakKe HEKOTOPbIE
N30em1st U3 aitoMUHMEBOTO CrlaBa 419 MOPCKOro
MPVYMEHEHVIS, B HYaCTHOCTW BOJOOTAENNTESNbHbIE KONIOHHbI
(pasepbl) pa3nnyHbIX TUNOB: 419 BypeHUst 1 01
aKcnyaTaLmm.

HARDBANDING (noBepXHoCTHOE YnpoYyHeHue GypunbHbIX TPY6)

MeTop HaNNaBKy TBEP/IOro CMJaBa He HaLLen TaKoro WHNOKo
npuMeHeHua B Poccun, KaK B AYTUX PeroHax no BCeny mupy.

Bonpoc K npou3eoAuTento Tpy6: B Kakux cutyauuax Bbl 6bl
peKomMeHgoBany oneparopam U NoAPAAYMKAM NPUMEHATD
HannaBKy TBep/oro cnaea Ha 6ypunbHbIX TRY6aX B Poccun?

VAM Drilling (Vallourec Group): Mpwv BypeHn HAKITIOHHO-
HanpaB/IeHHbIX CKBaXXNH Mbl PEKOMEHOYEM MNCIMOb30BaTh
OypubHble TPYObl C HAHECEHNEM HaMnaBKy TBEPAOMO

preventing casing wear, eliminating casing failures and
reducing frictional forces while rotating. Drilling contractors
can significantly extend the life of the tool joint with use

of highly durable hardbanding products. As a widely
accepted measure towards protecting drill string and
casing assets, the application of casing-friendly hardband
material is required for most drilling programs managed by
international oil companies.

One example, that generated scientifically measured

results, took place in 2005 when Weatherford supplied
Chevron with a drill string for their Captain Driling Campaign
with Armco 300XT applied. Using an analytical approach,
Weatherford estimated that the new quality control measure
of applying Arnco 300XT to all tool joints resulted in savings
of US$3 Million. (Campaign details — Location: U.K. North
Sea, Number of wells: 6, Formation: Highly abrasive,
unconsolidated sands, Hole size: 12-1/4in., Angle: 90°
max, Casing: 9-5/8 180, Footage: 27,771 ft, Rotational
hours: 461.3)

Postle Industries: Hardbanding provides economic benefits
to both Operators and Drilling Contractors, who have
opposing strategies of hardbanding. Since Operators
own the casing, they do not want to wear a hole in their
casing. For the Driling Contractor, the interest is extending
the life of the tool joint. When drilling was mostly vertical,
very little attention was given to casing wear. However,
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B VHTEPBbIO

cnnaea gNns 3alyTbl 3aMKOB OT U3HOCa 06CaaHOM
KOJTOHHOW. HaHeceHne Hannaeky TBepAOro criasa Ha
3aMKW YBENNHAT CPOK CIY>X6bl TPYO Mpu BypeHnin CKBaXKMH
B OTKPbITOM CTBOJIE, C arpeCCUBHbIMU FreOIOMHECKUMM
0obpa3oBaHNSIMN.

Tenaris: HaHecerne NokpbITVs MeTogom hardbanding
0COBEHHO 3h(EKTNBHO B FOPUSOHTASTBHBIX CKBaXKHAX 1
CKBaKMHaX C BOSbLLUMM OTXOO0M OT BEPTUKaN, FAE 3aMKMU
OypWIbHbIX TPYO B OTKPBLITOM CTBOJIE MOMYT MOABEPraTbCs
3HAYUTENBHOMY WM3HOCY U3-3a HANMYMS TBEPAOrO Cost B
NpPOBYPMBAEMBIX MEONOMMYECKMX 0OPa30BaHNSIX.

TMK: PekomenoyeTcs 1Crosb30BaTh HarnasKy 3aLyTHOro
crnnaBa Ha MOBEPXHOCTL 3aMKa NPy BypeHVs BHY TN
0BCaAHON KOMOHHbBI, 019 3aLUMTLI MOCNeOHEN OT
MOBPXKAEHWA BYPOBbLIM 3aMKOM.

OcHoBHble 061acTu U3HOCa 06CagHOM KOSIOHHbI:

» NepBast CeKLMst MOPCKOro CTosika (MMbkoe coednHeHme);

» yCTbe, MPUBEHTOP;

» BEpPXHee CoedMHeHne obcaaHbiX TPYO HIDKE YCTbsA B
nHTepsasie 0-1800m;

% CKBaDKVMHbI C BbICOKOPACTIONIOMEHHBIM MHTEPBAIOM
VNCKPUBNEHNS;

» PEe3Kme UCKPUBNEHMS MPOMUNS CKBEDKUHDI;

» S- 06pa3sHbIe CKBaKMHDI;

% 30HbI, 0DPAa3YHOLMECS MPW BbICOKMX BOKOBbLIX HArpy3Kax

N CUSTBHOM PaCTSKEHMN KOSIOHHbBI BYPUIbHbIX TRYO;

30HbI MIOXOrO LIEMEHTUPOBaHMS 0OCaAHOM KOMOHHBI, U T.4.

~

~

>

~

Kak B1OHO AOCTAaTOYHO MHOMO MPUHMH KOHCTPYKLIMIOHHOMO
N TEXHONOMMYECKOr0 MPOUCXOXKAEHMS MOMYT MPUBOOUTL

K NOBPEeXAeHsIM 06caaHON KOSMOHHBI, Ha YCTpaHeHne
KOTOPbIX MOHaA0bBSTCS HE Marible PECYPChI.

C apyron CTOpOHbI 604Ka BypPOBOro 3amKa Tak XKe MOXKET
N3HaLLIMBAaTLCA B OTKPbLITOM CTBOJ1E CKB2X)KNHbI, YTO B
CBOKO OYepeb MPUBEAET K MPeXXOeBPEMEHHOMY BbIXOAY
KOMOHHbI BypUbHBIX TPYO 13 CTPOST M COOTBETCTBEHHO
YBENNYUT 3aTpathbl Ha BypeHure

AKBaTHK: MeTopn Hardbanding He Tak pacnpocTpaHeH

B Poccun, Kak B Opyrnx pervoHax Mmpa. 9To CBA3aHO

C TPaOVLMOHHBIM MPUMEHEHUEM 3a00MHbIX ABMraTENen
BMECTE C BpaLLEHMEM BYPUIBHON KOMOHHbI, B OTANYME OT
POTOPHOrO BypeHMst, KOTOpoe Bosee pPacnpPOCTPaHEHO 3a
npenenamn Poccum. OgHako B HACTOSILLIEE BPEMS METOS,
hardbanding 3aBoeBbIBaET CBOE MECTO Ha pbiHke Poccuu.
B cny4ae poTopHOro 6ypeHnsi B TBEpAbIX Mre0NOrNYECKIMX
06pa30oBaHnsIX, 3TO PELLEHNE - OAHO M3 MEPBbLIX. Takke
MO>KHO paccmaTpuvBaTh 1 Apyre BapuiaHTbl MPUMEHEHWS.
Hanpumep, B HEKOTOPbIX ClyHasix TPEOYETCS yyHLLNTb
BbIHOC LUIama, Mpu BpaLLeHn 6ypunbHOM KOSIOHHBI C
yacToTorn 180 06/MuH, Tpyba 6e3 NOKPLITUA METOOOM
hardbanding He npopaboTaeT O0MrO B TaKMX YCMOBUSIX.
MeTog Hardbanding, MO>XHO 006aBUTb, YMEHbLLIAET
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as drilling has gone deeper, and multi-directional, the
technology of hardbanding has become a significant factor
and increasingly important. For Operators, it has been
proven that a “bare tool joint” will wear a hole in the casing
and hardbanding will not wear a hole in the casing. For the
Drilling Contractors, the right hardband will extend the life of
the tool joint many times over.

NOV: Operators: If driling in cased hole is required then
hardbanded drillpipe will benefit drilling operations by
decreased casing wear and decreased coefficient of friction
allowing more efficient drilling.

Drilling Contractors: By maintaining a good hardband
program, pipe owners can see a greater return on their
investment in drillpipe by extending the life of the tooljoints
and reducing the number of joints downgraded for
circumferential wear.

3. How would the client select which HB material is best to
use for their specific well construction plan? Not from their
experience.

Arnco: A highly durable product that also exhibits very low
casing wear is good for any well construction plan, cased
or open-hole. The combination of metallurgical factors
that affect hardbanding performance can be challenging
to understand and interpret. As a pioneer in the casing-
friendly hardbanding market, Arnco has always invested
a significant amount of effort and time into educating
customers. There are a number of ways to evaluate the
expected performance of a hardbanding product, many of
which are included and explained on Arnco Technology’s
website. Most importantly, downhole performance, ease
of application / reapplication and price should always be
considered when selecting a hardbanding alloy.

Postle Industries: The products that are available today

are all considered “casing friendly”, so the concerns

from the Operators should be satisfied. From the Dirilling
Contractors perspective, they need to consider how much
tool joint protection is required and how abrasive are the
drilling conditions. We produce two products, Tuffband
and Duraband. Tuffband offers very good abrasion
resistance, while Duraband offers the best protection for the
tool joint, and both are casing friendly. Another important
consideration is the re-application cost. If the previous
hardband layer has to be removed before a new one is
applied, the cost of the work can increase by 400%. Both
Tuffband and Duraband can be re-applied over themselves
without removing the previous layer. By choosing the right
hardband, and planning for re-applications, considerable
money can be saved.

NOV: In some areas Operators have computer software that
can pinpoint problem areas for casing wear. By studying
these well profiles, engineers can determine the severity of
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M3HOC 0BCaAHOM KONMOHHbI, 3TO eLLe OAHO «3a», YTObbI
PEKOMEH0BATbL ero.

1. Moyemy Bbl cynTaere, 4YTo HaBapKa TBEP/Oro cnJsaBa He
LIMPOKO npuMenaeTca B Poccuun?

Arnco: Jo 1990 r. B Poccun ans 6ypoBbix paboT
MCMOJIb30BaNMCh MPENMYLLIECTBEHHO alfOMUHMEBbIE
OypuneHble TpyBbl (ABT). Mpr 3TOM BCerga Ucnosnb30Bascs
kapbug Bonbdpama, HaHocaLmnca Ha ABT B kadecTse
MEPBUYHOMO MOKPBITUSI MOCE U3TOTOBNEHNS, & TaKXKe

Ha HeBOSbLLOE KONMMHECTBO TPAAMLIMOHHO MPUMEHSAEMBIX
CTasbHbIX TPYO. [MpoayKums n3 TBEPLOCMIaBHbIX HaMIaBoOK
C HU3KMM KO3 DULIMEHTOM M3HOCa 0BcaaHbIX TPYO
nosBunack B Hadane 1990 r., 4TO COBMasIo MO BPEMEHN

C CYLLEECTBEHHbIM COKpaLLEeHeEM 06BEMOB DypPOBbIX

paboT B Poccun. 31O BOCMPENATCTBOBASIO LLUMPOKOMY
PacnpPOCTPaHEHWIO 3HAHUI 1 3aMHTEPECOBaHHOCTY B
MCMOJIb30BaHNM HOBbIX MPOMPECCUBHBIX MaTepUaioB

0N TBepAocnnaBHbIX HannaBok. C Tex Mop, 0COGEHHO B
nocnegHve rogpl, NOSOXKeHNe e USMEHUTOCh, MOCKOJIbKY
B Poccumn 0co3Hanm npenmyLLiecTBa COBPEMEHHbIX
TBEPAOCMIABHBIX HaMTaBOK, 06/1aAatoLLIX HASKIM

KOS DUUMEHTOM M3HOCa 0bcadHbIX TPyO.

Postle Industries: TeepgocrnnasHble Harmnasky TECHO
CBA3aHbl C 6ypOBbIMM paboTamm Npu 0oobIHe Heh TN
rasa. MNockosbky 06bemMbl BypoBbIX PaGoT PacTyT,pacTeT 1

anticipated casing wear and therefore make an informed
decision of which hardband would better serve each well
profile.

PIPE DOPE

Would you recommend that pipe dope be applied to all your
products?

VAM Drilling (Vallourec Group): All VAM Diriling pipe

is supplied with connection protection dope and it is
important to apply additional running dope on the rig floor
in order to avoid thread damage while making-up the
connection. Applied properly, dope can guarantee correct
make-up torque values subject to the proper definition of
friction factors.

Tenaris: Yes. We stipulate the application of dope as
mandatory in all drill pipes because, among other reasons,
it helps to protect connections from rust. For casing and
tubing we offer our Dopeless® technology, a dry multi-
functional coating that is applied to the connection by the
pipe manufacturer in the controlled, industrial environment
of the mill ensuring consistent quality and operational
reliability.

Aquatic: Yes, pipe dope shall always be applied. We use
mainly tool joints which completely meet requirements

JBONIOYMA NPOjoON)KaeTCA...

“3000"® “3010"®

Ultra

MAUPYIOLLMM NPOU3BOAMTENIEM CMA30K, KOMMaHuel Bestolife.

Hactano Bpema 4eTBEPTOrO MOKOJIEHUA 3SKONOTMYECKM YMUCTbIX MHOMOKOMMOHEHTHbIX
cMasok — Bestolife “4010” NM — HETOKCMYHbIX CMECeM, MOALAIOWMXCA 61MONOrMHECKOMY
Pa3/IOKEHNIO U 06ECNEeYMBAIOLLMX MPEBOCXOAHYIO 3aWMTY M KayecTBO paboTbl B J06bIX
ycnoeusx. Pewenune Bestolife “4010” NM, sBAsioweecs nocnegHei CTyneHblo 3BOJIOLMM
pe3b60oBbIX CMA30K A/1A 6ypeHUs, [06bIYM U AIMTENBHOrO XPAHEHMSA, BbINYLLEHO B NPOAAXKY

“4010” NM cootBeTcTByeT cTaHAapTam OSPAR HOCNF gns ceBepo-BOCTOYHOIO pernoHa AT/IaHTUKM M permoHa CeBepHOro
mops. “4010” NM 3aperncTpupoBaH AN UCMOJ/b30BaHWUs B BennkobpuTaHmm v HuaepnaHaax Kak XMMUYECKMI MPOAYyKT
rpynnbl E knaccudukatopa OCNS v B Hopservu u [laHnu Kak Tpy6Has CMasKa XeJsToM LBETOBOM KaTeropuu.

“3010"®
NM Special

www.bestolife.com

2777 Stemmons Freeway Suite 1800, Dallas Texas 75207
P (214) 583-0271  F (214) 631-3047




B VHTEPBbIO

NOTPEeBHOCTb B TBEPAOCMIABHbIX HanaBkax. TexHonorms
TBEPAOCMIIABHBIX HAMTAaBOK CYLLIECTBYET ykebonee 60
JIET, HO MHOMM KOMMaHUsIM, padoTatoLLMB BypOBOW
MPOMBILLIEHHOCTH, MPENMYLLIECTBA €EUCTIONB30BaHNA BCE
€eLLe HEN3BECTHbI. BMeCTO TOro,4Tobbl MPOAITE CPOK
CIY>XObl BYPUIIbHBIX 3aMKOBMPY MOMOLLM TBEPAOCMIaBHbIX
HaraBOK, HEKOTOPBIEKOMMAaHWN MPOCTO 3aMEHSIOT
OypubHble TPYObl MO3aBEPLLEHNN CPOKa SKCMTyaTaLmn
OypUbHbIX 3aMKOB.Ha MPOTS>KEHWN MHOMX 1ET
TBEPAOCMIAaBHbIE HanaBKMpacCcMaTprBaIINCh Kak
NCTOYHWKI PACXOA0B HATEXHUHECKOE OBCY KNBAHNE,
KOTOPbIX MO BO3MOXXHOCTUHEOOX0AMMO 13beratb. dake

B Clly4ae NpUMEHEHNATBEPAOCMIaBHbIX HaMIaBoK Ha
HOBbIX BYPUIIbHBIX TPYOaXB LENsax NpeaoTBpaLleHns
N3HOCA HEKOTOPbIE KOMMaHUNCHUTAIOT X UCTOYHUKOM
OOMONHUTENBHBIX U3AEPXKEK,HEOOXOANMOCTb B KOTOPbIX
OTCYTCTBYET [0 TeX Mop,NoKa OHW He CTaHyT ObIBLLMMIA

B akcnnyataumm. Cenvacrke ans GypoBbIX KOMMaHWIA
CTa/10 O4YEBUAHBIM, YTOTBEPAOCM/IABHbIE HAMTaBKN MOTYT
C3KOHOMUTb VMTbICSHM [OSIIaPO0B.

NOV: Liera v oTeyTeTBME MHAOPMALMM O MPEVMYLLIECTBAX
TBEPAOCMaBHbIX HanaBok. BeposiTHo, oTpachb eLle He
MPUNOXMNA AOCTaTOUHbIX YCUNUIA ANst 00yHeHust OypOoBbIX
NHXXEHEPOB, ONEPAaTOPOB M MOAPAA4MKOB 13 Poccumn. 3a
nocnegHve 30-40 neT MHOMO pas BbINo AOKa3aHO, YTO
MPUMEHEHNe TBEPOCIIABHbIX HAMMaBOK AENCTBUTESNBHO
NpOoAJSIEBAET CPOK 3KCMyaTaumm 6ypunbHbIX 3aMKOB,

a TaKke TO, YTO BypuIbHblE 3aMKM 63 MOKPbITUAS
noBpexaaroT obcaaHble TPyObI.

2. KaKoi1 aKxoHomuyecKuit 3ththexT npeanaraer HaBapka
TBEp/0ro cnyasa 6ypoBbiM NoApPAAHLIM thupMam v
oneparopam?

Arnco: Kak n MHorve gpyrvie TpaguUMOHHbIe YCIyrv U
peLLeHns, MPUMeHsieMble B cdhepe BypoBbIX paboT, B
[OONrOCPOYHOM Nepuoae TBEPAOCIaBHbIE HaMIaBKy
0obecrneymBaroT OLLYTUMYKO SKOHOMMIO U3LEPXKEK U
CTabUNbHYHO peHTabeNbHOCTb MHBECTULIMIA KaK [1s
0nepaTopoB, Tak 1 AN NOAPSAYNKOB. Beiroga ans
orepaTopoB COCTOUT B MPEfOTBPALLEHN U3HOCa O6CaAHBIX
TPYO 1 BO3HUKHOBEHUST UX HEVCTPABHOCTEN, a Takke B
CHVDKEHUM CUITbI TREHUS MPY BpaLLeHWN. Vicnonb3oBaHne
BbICOKOMPO4HBIX TBEPAOCMTABHbBIX HAMIABOK MO3BONT
OypoBbIM MOAPSAYMKAM 3HAYUTENBHO YBENUHNTL

CPOK aKcrnyaTaumm 6ypunsHoro 3amka lNprmeHeHve
TBEPOOCMIIABHbIX HAMMaBOK C HUSKNM KO DULIMEHTOM
n3Hoca 06caaHbIX TPYD LUMPOKO PacnpoCTpaHeHo AN
3aWmThl BYPUIBHBIX KOMTOHH 1 cammx 06caaHbIX Tpyo,
MO3TOMY OHO SIBMSIETCS 0OS13aTENbHBIM YCNIOBMEM
BobLMHCTBA MaHOB BYPOBbIX PabOoT, peanMayembIx
NHTEPHALMOHATBHBIMU HEPTAHBIMA KOMMAAHVSAMW.

B kadecTBe nMpumMepa ¢ Hay4HO 0BOCHOBaHHBLIMM
pesynbTataMmn USMEPEHUIN MOXXHO MPUBECTU paboThbl,
nveBLre MecTo B 2005 T., B XOOE KOTOPbIX KOMMaHNA
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of ISO 11961: the same threads and materials. The
recommended dopes are the same as with other steel
pipes. For aluminium connections, as in aluminium integral
joint pipes and tubing, the dope shall be special.

1. What are the most important functions of pipe dope?

Bestolife: Lubricate - Seal — Protect

» Provide sufficient lubricity to overcome initial friction
between threads during initial stages of make-up.

» Prevent metal-to-metal contact and galling.

» Provide a leak proof seal between shoulders for
drilling fluids.

» Control / prevent downhole make-up during drilling to
avoid excessive stresses in the connection.

» Enable connection to be broken-out with less torque
than at make-up.

» Leave no residue or plating on shoulders at breakout.

» Prevent corrosion of threads/shoulders during drilling
operations, storage and transit.

Jet-Lube: They must effectively lubricate the drill pipe’s
thread form during make up and break out, whilst keeping
any adverse environmental impact to a minimum. This last
point was the driver behind Jet-Lube’s decision, taken
many years ago, to remove lead and zinc from our metallic
compounds whenever possible. It was also this goal that
led to the design and development of Jet-Lube’s “ECF”
range of products, one of which being in conjunction

with the major Norwegian operator, and all of which carry
the highest possible HOCNF classification for a finished
compound of “E” for the UK and Netherlands, and “Yellow”
for Norway.

As a point of interest, it was the advent of these bio-
degradable, non bio-accumulating “E” and “Yellow”
classified thread compounds that led some of the thread
manufactures to seriously re-evaluate the arguments

in favour of continuing with “dopeless” technology
research, as one of the reasons for this high cost product,
environmental protection, had disappeared when Jet-
Lube’s ECF range of thread compounds came to the
market place.

I must confess to disliking the term “dope”. Pipe dope to
me refers to the old technology products which consisted
of little more than a base grease containing heavy metal
particles, the presence of which was designed to assist

in the makeup, and break out of drill pipe connections.
Today’s products are more accurately referred to as thread
compounds, such are the advances that have been made in
recent years to the chemistry involved in the manufacturing
process. Today’s compounds are highly engineered
products, designed to meet the performance demanded
by today’s more severe drilling requirements. (High or low
temperatures, heavier string weights, faster rotary speeds,
high mud pH and strong emulsifiers, high angles, etc.)
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Weatherford noctaesmna komnanum Chevron 6ypunbHyto
KOJTOHHY C NpUMeHeHneM Hannaeky Arnco 300XT aons
npoekTa Captain Driling Campaign, ocyLLeCcTBAsEMOro
Chevron. Mpy NOMOLLIM aHaIMTU4ECKOro Noaxoaa
Weatherford ougHuna, 4To HOBblE Mepbl MO KOHTPOJO
KadecTBa ¢ npuMeHeHnem Arco 300XT ans Bcex
OypPUIbHbIX 3aMKOB MO3BONUIN CIKOHOMUTL 3 MJTH.
ponnapos CLLA. (deTann npoeKTa — MeCTOMNONOXEHNE:
BpuvTaHckui Wwenbd CeBEPHOrO MOPS, KOMHECTBO
CKBaYKVH: 6, Mopofp!: BbICOKOAbPa3nBHbIE HEYMTOTHEHHbIE
MEeCKW, pasmepbl CKBaXKWHbI: 12-1/4 gronma, yromn: Makc.
90°, obcaaHble Tpybbl: 9-5/8 L8O, anvHa B doyTax: 27 771,
POTaLMOHHbBIX Yacos: 461,3)

Postle Industries: TeepnocnnaeHble Hannasky
obecnevrBatoT SKOHOMUYECKUIM 3DEKT Kak a1
OypOBbLIXONEPATOPOB, TaK U AN NOAPAOUMKOB,
NCNONB3YHOLLMXMPOTUBOMOMOXHbBIE CTPATENN NX
npumeHeHns. INockobky obcaaHble TPyObiNpuHaoexar
onepaTopam, NOCNeaHNE He XKenatoT, YTOObIB 1X

Tpybe nopa, BO3OeNCTBNEM TPEHMA 0Bpa3oBanackabIpa.
BypoBoi noapsaYnk 3anHTERECOBaH B MPOAJIEHNCPOKA
aKcnyaTauum BypunbHoro 3amka. Korga 6ypernebbino
MPENMYLLIECTBEHHO BEPTUKATbHBIM, M3HOCYOBCaaHbIX TPYO
YOENANoCh KparHe He3HaunTeNbHoeBHUMaHne. OgHaKko
Mo Mepe yBeNMMHEHNS FyOUHbIBYPEHNS 1 MPUMEHEHNS
HanpaBAEeHHOro BypPeHNsT TEXHONOMUSATBEPAOCTIaBHbIX
HarnaBOK CTaHOBWIACh 3HAYUTENbHLIMN BCe Bonee
Ba>KHbIM hakTopoM. OnepaTtopam ObI10goKa3aHo, YTo
OypUNbHbIA 3aMOK 63 MOKPLITUA MPOTPET BOOCAAHON
Tpybe Obipy, a TBepAOCNIaBHas HarnaBka — HeT.

Beiroga nogpsgumkoB 6yAeT COCTOATb B TOM, YTO
npasuIbHONOA0bpaHHas TBeEpOOCNIaBHasA Harnnaska
MPOOJ T CPOK3IKCMyaTaLm 6ypuibHOro 3aMka BO MHOTO
pas.

NOV: Oneparopb!: Mpu HEOBXOAMMOCTY BhIMOSHEHNSA GypOBbIX
pPaboT B 0OCaPKEHHOW CKBXKMHE, BbIr04a OT MPVMEHEHUS
BypunbHbIX TPY6 C TBEPAOCMIABHOM HAaMMaBKOW Mpu NX
NpoBeaeHV ByaeT COCTOSATb B CHYPKEHNM M3HOCa OBCaaHOM
TPYObI 1 B CHYXKEHWN KOS(MULIMEHTA TPEHNS, HTO NO3BOSAT
MOBbICUTb 3NPEKTUBHOCTL OYPEHSI.

BypoBble nogpaaumkn: BHeApeHWe 3 deKTNBHON
MPOrpamMmMbl MCMOMb30BaHMA TBEPOOCMIABHbIX HAMMaBOK
No3BONNT BNnagensuam Tpyd yBENNHUTL OOXOAHOCTb
KanuTasioBNOXEHWUI B OypubHble TPYObl 3a CHET
YBEMNYEHWST CPOKa SKcrnyaTaumm 6ypunbHbIX 3aMKOB,

a TaKKe COKPALLEHVA KONMMHECTBA 3aMKOB, Ka4eCTBO
KOTOPbIX CHU3WNIOCh MO MPUYMHE OKPY>KHOIO M3HOCA.

3. Ha ocHOBaHMM KaKNX KPUTEPUEB 3aKa34MK BblGUpaeT
ONTUManbHbI MaTepuan HaBapKu TBEPAOro cnnasa AnA
KOHKPETHOro nyiaHa CTPOMTENbCTBA CKBAKUHDI?

Arnco: Bricokonpo4Hoe nsaenve, obecrevmsaioLLee
KpamHe HU3KMI YPOBEHb M3HOCA 06CadHbIX TPyD,

www.rogtecmagazine.com

2. What key recommendations would you give on for doping
application?

Bestolife:

» Stir product thoroughly to re-blend any oil separation or
settlement of component solids that may have occurred
during shipment and storage. This is particularly critical
for high density materials such as those containing lead
and/or zinc.

» Ensure threads and shoulders of both pin and box
are clean and free of drilling fluids or other contaminant
residues prior to the application of the compound.

» Apply an even coating of thread compound to the
threads and shoulder(s) of both pin and box. It is
important to apply to both internal and external shoulders
of box end connection on double shouldered
(DSTJ) connections.

» Replace lid on container after use to prevent contamination.

KEY ISSUE: Application (or lack of) of the pipe dope
when making up / running connections. Unless there is a
good coating of compound uniformly covering the entire
contact surface area of the pin and box, and especially, the
shoulders, there is the risk that it may be unable function
correctly and prevent metal to metal contact or create a
leak proof seal between the shoulder faces - a process
that absorbs part of the make-up torque energy during
compacting / flattening / squeezing of the solid particles
into a seal. In which case this additional (surplus) energy
will be transferred into the connection and it will over
tighten - and be difficult, if not impossible to break-out.

Jet-Lube: Upon opening the pail, in the case of a metallic
compound, the product should be stirred with either a
brush or other suitable device to re-blend any oil separation,
or settling of the component solids that may have occurred
during shipment and storage.

With a non-metallic, stirring should also take place
especially if using a compound of a thixotrophic nature
(stiffens upon sitting but softens with mixing) such as a
Jet-Lube ECF product. Care should be also be taken that
at no time contamination of the compound in the container
occurs, i.e. dirt and other debris.

Under no circumstances should any material such as diesel
fuel, kerosene, motor oil, etc. be added to the compound
to improve ease of application. Thinning may make it easier
to apply but contamination or adulteration can change

the friction factor of the compound, and also degrade the
galling resistance properties. Unfortunately this practice

is not uncommon in Russia, and other parts of the world
especially when temperatures are low. Used motor oil is
often the “thinning agent” of choice Russian sources report.

The thread compound should be applied liberally and
uniformly to the entire contact surface of both the pin
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XOPOLLIO MoaxoauT Ans Noboro nnaHa CTpouTenscTea
CKBaKMHbI — KaK C 0BCaXXEHHbIM, Tak 1 C HEOOCaXKEHHbIM
CTBOJIOM. [OHUMaHWe 1 OOBSICHEHME KOMOWHALIN
METaNNYPrn4ecKmX hakTopPOoB, BAVSIKOLLIMX Ha
3(hPEKTUBHOCTb PabOThl TBEPAOCTIABHbLIX HAMaBOK,
MOXET 0KasaTbCs KpalHe CNOXHbIM. Kak noHep

Ha pbIHKe TBEPOOCMIaBHbIX HAMMABOK C HN3KUM
KOS(WPULMEHTOM M3HOCA 06CaaHbIX TPYO, KOMMaHMs
Arnco Bcerga BKnafplBana orpoMHbIe YCUMUS 1 BPeMS]
0n1s 0by4eHns nepcoHana KneHTos. CyLLecTByeT
MHOIO CMOCOB0B OLIEHKM OXKIAAEMON 3DHDEKTUBHOCTA
MPOOYKLMN 13 TBEPAOCMNABHbLIX HAaNNaBOK, NpUYem
OONbLUMHCTBO TaKMX Crocob0B U3NOXKEHO Ha JoMaLLHeN
CTpanuLe koMnaHum Arnco Technology BmecTe ¢
COOTBETCTBYHOLLIMM MOsiCHeHNsaMN. [pn Bbibope
crnnaea 15 TBEPAOCTIABHOM HanaBKW KpariHe BaXKHO
YYUTBIBATL HEOOXOAMMYIO 3OEKTUBHOCTL PaboThbl B
CKBaYKMHE, NIEMKOCTb B UCMOb30BaHN/MOBTOPHOM
MCnoNib3oBaHMN 1 LIEHY.

Postle Industries: Cuntaetcs, 4To cyllecTByoLLaAHa
CEeroaHsALLIHNN eHb NPOAYKLMSA obnagaeT
HU3KUMKO3(DMULIMEHTOM N3HOCa 06CaaHbIX TPYO,
MO3TOMYOMaCeHNst ONepaTopPOB A0SPKHbI ObITh

paccesHbl. HYTokacaeTcst 6ypoBbIX MOOAPSAYNKOB, UM
HeOBXOAMMOMNOAYMAaTb, HACKOBKO CUbHOM OO/MKHA
ObiTb 3aMTabYPUbHBIX 3aMKOB U HACKOSIBKO BEMNKO
abpasveHoeaencTeme cpedb! 6ypeHrs. Mbl Mpon3BoamM
OBaHanmeHoBaHus npoaykuum: Tuffoand n Duraband.
TuffoandobnagaeT o4eHb BbICOKOW M3HOCOYCTOMHMBOCTHIO,
Torgakak Duraband obecnevnBaeT MakcMarnbHYHO
3amTYBYpPUIBHOrO 3amMKa, Npy 3ToM oba n3nenns
VMEIOTHUSKINIA KO3MULMEHT M3HOCa 06CaaHbIX TPYD.
LpyrmBarkHbIM (DaKTOPOM ABNSIETCS CTOMMOCTb
MOBTOPHOWHaNNaBKW. Ecnn npegplayLUee NSHOCOCTONKOE
MOKPbITUE AOMMKHO ObIThb yAaneHo rnepen HaHECEHNEM
HOBOrO, TO CTOMMOCT paboT MOXET BodpacTn 4o 400%.
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and box. The practice of slapping a “gob” of compound
on one side of the pin or box and depending on the pipe
rotation during make-up to distribute the compound over
the connection surface, as was common with the high
percentage lead or zinc compounds, is not sufficient for
most of the nonmetallic thread compounds.

If the pins are doped while tripping or when the pipe is

on a rack, care should be taken to ensure that when the
string is stood up on the rig floor prior to running, that the
compound does not pick up contaminants (e.g. dried mud,
etc.) off the rig floor. Certain drilling mud additives can make
adhesion difficult. In these cases the joints can be sprayed/
washed after tripping then apply the compound to the pins
before racking the pipe, as opposed to trying to reapply
compound dope the box while such mud is still present.

3. Are there specific GOST standards or operator requirements
for dope when operating in different regions in Russia,

i.e. arctic, onshore etc? What are your solutions for these
regions?

Bestolife: Legalization, regulations and standards covering
the supply and use of thread compounds and other
chemicals for oil and gas exploration in Russia follow a
similar pattern to those we encounter elsewhere in the
world. They cover occupational health, safety and impact
on environment. Major operators such as Gasprom JSC
and Sakhalin Energy have their own technical qualification
requirements, as do drill pipe manufactures such as TMK,
Tenaris and VAM Dirilling.

We are well qualified to meet these requirements using the
knowledge and experience gleaned from nearly 80 years
dedicated to producing the finest quality products for every
situation. Beginning with founder I. H. Grancell’s ‘Bestolife
270, the first thread compound to combat galling, seizing
and downhole makeup, through to current generation
eco-sensitive Bestolife “4010"NM we have researched and
formulated compounds for unique environments, offering a
diverse line-up of superior products. Bestolife’s motto has
remained constant since the 1930s: No matter the condition,
Bestolife has the solution, whether it is onshore in Westem
Siberia, offshore in the arctic cold of the Barents and Pechora
Seas or the environmentally sensitive Sakhalin Island.

Jet-Lube: There are currently over three thousand active
GOST R standards but to date Jet-Lube is not aware of
any of these standards pertaining specifically to thread
compounds, nor have any of our end users referred to such
a standard requirement for these types of product. The
driling companies operating throughout Russia that use our
compounds do so having initially conducted their own in
house product testing and qualification procedures.

Other participants of this discussion might have more
information, but as far as | know whilst there is word that
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Kak Tuffband, Tak n Duraband mMoryT 6biTb MOBTOPHO
HaHECEHbI MOBEPX OCTATKOB TaKOW >Xe HarnnaBKu.
Bnarogaps npaBunbHOMY BbIGOPY HANIaBOYHOMO
MOKPbITUSA 1 CBOEBPEMEHHOMY €0 BOCCTAHOBEHNIO
MO>XHO C3KOHOMUTb CYLLIECTBEHHbIE OEHBMM.

NOV: B HekoTOpbIX Cyyasix onepaTopam NpuxoauT Ha
MOMOLL MPOrpamMMHoe obecrneveHre, MO3BOSAIOLLEE
0BHapPY>XMUTb MPOBAEMHbIE YHaCTKM, B KOTOPbIX MOXXHO
OXMaaTb 3Hoca obcadHbix TpyO. V13yyeHre Taknx
NPOMUNIEN CKBaXKVHBI MO3BOJISIET MHXXEHEPAM OMPeaenTb
CEPbE3HOCTb OXKNAAEMOrO N3HOcCa 06caaHbIX TPYO

N MPVHATL KOMMETEHTHOE PELLEHNE O TOM, KaKyto
TBEPOOCMIABHYIO HaMNaBKy Nyylle NPUMEeHUTb 415
Ka>KOOoro Mpoduns CKBaXKMHBI.

TPYBHAA CMA3KA

Pexomenayete nu Bbl ncnonb30BaTh TPY6GHYIO CMA3Ky AnA
Bcex Bawwux Tpy6?

VAM Drilling (Vallourec Group): Bce Tpy6bl kOMAaHm

VAM Drilling nocTaBnstoTCs € 3aLLMTHOM CMa3Kon Ha
COEOMHEHNSIX, TAKXKE BaXKHO HAHOCUTb Ha COEANHEHMA
3KCNyaTaUMOHHYIO pe3b00BYHO CMasKy Ha BypoBOi
naoLaaKe BO M3bexaHne NoBPEXAeHNS Pe3bObl Mpu
CBUHY/BaHUN coeanHeHni. [Npy NpaBnnbHOM HaHECEHN,
3KCMlyaTauMoHHas pe3bboBas cMaska rapaHTUpyeT
BEPHbIE MOKAa3aTeNM MOMEHTa CBUHYMBAHWSA C YHETOM
NpaBUIbHOro oNpeaeneHns Ko duumeHTa TPeHMs
Pe3b00BO CMa3KW.

Tenaris: [a. Mbi cTaBMM yCoBreM obasaTensHoe
HaHeCeHWe TPYOHOM CMa3kn Ha Bce BypurbHble TPyOb,
MOCKOJSIbKY, 6e3 y4eTa BCEX OCTasTbHbIX MPUYNH, 3TO
MOMOTaEeT 3aLUUTUTL COeOVHEHNS OT pPXxXaByuHbl. [ns
HaCOCHO-KOMMPECCOPHOM 1 06CaAHOM KONMOHHBI Mbl
npeonaraem Hatuly TexHonoruo Dopeless®, cyxoe,
MHOMO(DYHKLIMOHATBHOE MOKPbLITUE, HAHOCUMOE Ha
COeOVHEHNE N3rOTOBUTENEM TRYDObI B KOHTROMMPYEMBIX,
MPOMBILLIIEHHBIX YCNOBUSX 3aBOAA, YTO 0becrneqmBaeT
HEV3MEHHOE Ka4eCTBO U 3KCMTyaTaLMOHHYIO HafeXHOCTb.

AKBaTUK: [a, TpybHas cMaska HaHocuTcsa Beeraa. Mbl
MCMOSIb3yeM B OCHOBHOM 3aMKW BYpusibHbIX TPYD, KOTOpbIE
MOMIHOCTBLIO COOTBETCTBYHOT TpeboBaHuam ISO 11961: Ta
Xe pesbbav MaTepuasbl. PekoMeHayemble BUOb! TRYOHOM
CMa3KM Takue Xe, Kak 1 Ons apyrix ctanbHbIx Tpyo. [ns
ANFOMUHWEBbLIX COEVHEHWNIA, aNtOMUHMNEBBIX HE33aMKOBbIX
OypunbHbIX 1 0bcagHbIX TPYO TpedyeTcs cneupanbHas
TpybHas cmaska.

1. Kauie ocHoBHbIE (hYHKLMM TPY6HOI CMA3KN?
Bestolife: Cvazka - ynnoTtHeHve — zawmra
» ObecneymTb JOCTaTOHHYIO CMa3Ky, YTOObl MPEOOONETb

Ha4vaJibHOe TpeHne B pesb6e BO BpeMA Ha4aslbHbIX
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this situation might change in the future, at present, even if
this is the case, it is in draft form only at best.

With regard to how Jet-Lube provides solutions to the
issues that arise from operating in this part of the world,
as you might expect, with their ability to be applied at
temperatures as low as minus 65 degrees Fahrenheit, Jet-
Lube’s arctic grade thread compounds are some of our
most popular drilling products sales wise.

4. How widely used are environmentally acceptable

dope compounds in Russia? What are the advantages /
disadvantages compared with standard copper, lead and zinc
hased products?

Bestolife: Use of eco-friendly compounds is growing.
Demand likely to increase with offshore development
projects such as the Shtokmanovskoye gas and
Prirazlomnoye oail fields.

In 1992 we introduced Bestolife“3000"®, the first totally non-
metal drilling compound to provide performance properties
similar to heavy metal-based compounds. Bestolife 3010
Ultra followed in 1999; a product that has since become
the most widely used eco-friendly pipe dope for offshore
use worldwide, and the compound of choice for many
international offshore drilling contractors and operators,
irrespective of location, including Sakhalin Energy. In 2004
further development lead to the introduction of Bestolife
“3010"°NM SPECIAL, the very first eco-friendly compound
to be registered as Yellow in Norway to enable Statoil to
commence drilling Snehvit development wells in Barents
Sea in January 2005.

Today with the introduction of Bestolife “4010”"NM, a
genuine multi-purpose compound suitable for both drill
pipe and premium metal-to-metal seal casing/tubing
connections in super high chrome steels, there is little or no
difference in downhole performance compared to standard
heavy metal compounds. The main difference tends to be
price with eco-friendly products appearing more expensive,
however their much lower density and physical properties
make them easier to apply in a thin even coating, thereby
reducing consumption, minimising waste and release to the
environment.

Jet-Lube: The adoption of non-metallic compounds,
including our biodegradable, non bio-accumulating,
environmentally friendly driling compound NCS-30 ECF,
has been slow to date sales volume wise when compared
to others within our drilling compound range. In that
regard this market does lag behind the rest of the industry
worldwide somewhat.

For instance NCS-30 ECF is widely used in the UK section
of the North Sea, indeed three of the majors specify its use,
while its use is wide spread in the Norwegian sector also.
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3TanoB JOKPErnIeHns.

MpenoTBPaTUTb KOHTaKT MeTa/na C MeETAINIOM

1 3a04pPbl.

» ObecnevnTb repmeTuHHoe anst 6ypoBbIx (HonaoB
YMAOTHEHME TPYOHOrO COeaUHEHVIS.

» KOHTpONMpoBaTh / MpeaoTBpaTUTh AOKPENNEHNE B

3ab0e CKBaXKMHbI BO BpeMs BypeHst, YToDbl n3bexxaTb

YpEe3MepHbIX HAMPSXKEHWIA B COBOMHEHNN.

Obecne4vnTb pacKpeneHNe COEaNHEHNS C MEHBLLIM

MOMEHTOM, YeM NPy JOKPENIeHNM.

[MNpenoTBpaTUTL 0OPA30BaHME OcaaKa U

MEeTaNM3auun Ha yNopHbIX TopLAX MpW PacKpeneHnn.

[MpenoTBpaTUTb KOPPO3UKO Pe3bbbl/YMOPHbIX TOPLIOB BO

BpemMsA OypoBbIX PaboT, XPaHEHWSA 1 TPAHCMOPTUPOBKMN.

>

~

>

~

>

~

>

~

Jet-Lube: Ora nomkHa adhdeKTBHO cMasblBaTb NMPohsib
pe3bbbl OypubHOM TPYOLI BO BPEMS AOKPEMNIEHNS

1 packpenseHs, Npm 3ToM HebnaronpUATHOE
BO3MENCTBME HA OKPY>KAIOLLIYIO cpedy AOJKHO ObITb
CBEAEHO K MUHUMYMY. OTOT NOCNEOHNIA MYyHKT Oblf1
onpeaensaLLmM hakTopoM AN nepexoa Ha peLleHns
Jet-Lube, coenaHHOrO MHOMO NET Ha3ad, YToObl yOaNUTb,
roe BO3MOXKHO, CBUHEL, M LIVHK 13 HaLLMX CMa304HbIX
mMaTepuanoB ¢ METAIMHECKUMN OobaBkamMu. STta

LieNb NpvBEna Takxke K TOMy, YTO Oblnn paspadoTaHbl

1 BHeapeHbl nsaenns Jet-Lube HomeHknatypbl «<ECF»
(0AHO M3 HMX COBMECTHO C KPYMHbIM HOPBEXKCKMM
OnepaTopoM), OTHOCSALLIMECH K CaMOMY BbICOKOMY 13
BO3MOXHbIX knaccoB HOCNF anst rotoBoro npoaykra:
«E» ona Bennkobputanum n Huoepnanoos u «Yellows» ana
Hopserun.

YT0 MHTEPECHO, NOSABNEHNE DNONOTMHECKN pasnaraemMblX,
HE CKJIOHHbIX K B10aKKyMY ALK pe3b00BbIX FEPMETVKOB
knacca «E» 1 «Yellow» cTano npu4nHOM Cepbe3HON
NepeoLIEHKM HEKOTOPbIMM MPOU3BOAUTENAMM PE3LObI
apryMEHTOB B MOSb3Y MPOAOIHKEHNSA TEXHOIOMNYECKINX
1ccneaoBaH, NCKIKOHAKOLLMX UCMOIb30BaHME NPUCAOOK,
MOCKOJbKY HEOOXOANMOCTb B 3aLLMTE OKPYXKaKOLLIEN
cpenpl Kak OAHOM 13 JOBOAOB B MOMb3Y 3TOM MPOAYKLINA C
BbICOKOW CE0ECTOMMOCTBIO OTrnasia BMECTE C NOSABIIEHVEM
Ha pbIHKE MPOOYKTOBOW NMHENKM repmeTkoB ECF
KoMnaHuy Jet-Lube.

[MpY3HaKOCh, YTO MHE HE HPaBUTCS TEPMMH

«TpybHasa cmaska». [1ns MeHsa TpybHast cMaska
accouMMpyeTes C MPOdyKTaMm CTapon TEXHOMOT N,
KOTOPbIlE COCTOSAT MOYTU MOSHOCTLIO U3 OCHOBHOIO
CMa304HOro MaTepuana ¢ AobaBneHeM 4YacTuL
TSDKESbIX METAINIOB, MPUCYTCTBME KOTOPbIX MPM3BaHO
obner4nTb JOKPENneHne 1 packpenieHe CoeanHeHnin
BypunbHbIX TPy6. CoBpeMeHHbIE MPOAYKTbI bonee
TOYHO HadblBaTb CMa304HbIMM CMECSMU ANst Pe3bObl,
C YYETOM YCOBEPLLEHCTBOBaHWIA, CAENAHHbIX 32
nocneaHve rogbl C MPUBAEYEHEM XMW B MPOLECC
n3rotoBseHnst. CoBpemMeHHble CMa304HbIE CMECK
SABNSKOTCS TEXHOOMMHECKN CIOXKHBIMM MPOAYKTaMu,
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That said, some of the more progressive Russian end users
are either currently looking to change, or have changed, to
our non-metallic offerings, so progress is being made from
the environmental stand point.

The advantages when considering these non-metallic,
biodegradable compounds over the copper based
products for instance, stem more from a usage point of
view.

Performance wise, there is little difference between the two,
but as the Jet-Lube ECF products weigh less per gallon
than any metallic compound, there is more volume of ECF
product for any given fill weight of the pail than is present
within a pail of heavy metal compound.

This means the customer gets more compound for his
money, and therefore, when applied correctly, more pins
and boxes treated per pail of ECF than with a copper
based product.

With lead and zinc based compounds being heavier still,
the amount variance is even greater.

INTERNAL PIPE COATINGS

What is the level of demand for Internal Plastic Goatings (IPC)
in Russia at the moment?

VAM Drilling (Vallourec Group): There is an increasing
demand in Russia for IPC from major vertically integrated
Oil & Gas Companies and we expect it to be a standard

for all companies in the coming years due to aggressive
environments. Thanks to IPC drill pipes are better protected
against pitting corrosion and therefore eventual washouts.
As a DP manufacturer we rather recommend application of
IPC on all drill pipes.

Tenaris: We haven’t had any special requests for IPC from
Russian customers yet. However, we’d like to stress that
we always recommend the application of IPC to avoid
localized pitting occurring on the internal surface of tubular
products.

TMK: 2,500,000-3,000,000 TPA.
Aquatic: | suppose that the level of demand is around 5%.

1. Coatings Supplier: How does IPC minimise the risk of drill
string corrosion for contractors while drilling?

NOV: Since most drilling mud’s are water-based, they

are capable of causing extensive corrosion pitting due to
entrained salts and from CO» and H2S picked up from the
formation. Aggravating this problem is the oxygen that is
picked up as the mud circulates through the shaker and
mud pit, which increases the mud’s corrosive nature.
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pa3paboTaHHbIMK ANSt CEMOOHALLHMX 60M1ee TSXKESbIX
YCNOBUIA BYpPEHNST (BBICOKIX U HU3KMX TeMNeparyp,
YBEMNHYEHHOIO BECA KOSTIOHHbI, MOBbILLEHHOW CKOPOCTU
BpAaLLEHS, BbICOKOMO 3HaqeHust pH 6ypoBoro pacteopa
N CUNBHBIX 3MYIBMPYHOLLIMX areHTOB, 6OBbLUNX YII0B
OTKJTOHEHVS 1 MP.)

2. Kakue knoyeBbie peKomeHaaunmn Bbl MOXKETe
NpeanoXuTb NPU UCNOJNb30BaHVK TPYGHON cMa3Ku?

Bestolife:
» TwarensHo B3bonTanTe NpodyKT Ans MOBTOPHOro
nepemMeLIBaHNS BCEro BbIAENMBLLErOCH Macia um
OCEBLUMX TBEPObIX KOMMOHEHTOB, YTO MOXET MPON30TH
BO BpeMsl OCTaBKM U XpaHeHnst. 3TO, B HaCTHOCTH,
KPUTUHECKM B&XKHO [J151 MaTEPUAIIOB BbICOKOM
MIOTHOCTW, KOTOPbIE COAEP>KaT CBUHEL, /WM LINHK.
Y6eOuTech, HTO Hape3Ka 1 YMOPHBIE KOHLbI HAPY>KHOM
1 BHYTPEHHEN Pe3bObl YACTbI U HE 3arpsi3HEHDI
BypoBbIMU AIOMAAMIN UV ORYTUMU 3arPASHSIOLLIMM
MaTtepuanamm nepes HaHeCEeHNeM CMa304HOM CMECH.
HaHecuTe poBHbIM CNOM CMa304HON CMECUK ANs Pe3b0bl
Ha Hapes3Ky 1 YNOpPHbIE TOPLLbI HAPY>XXHOW U BHYTPEHHEN
pe3bbbl. BaXKHO HAHECTN CMECH U Ha BHYTPEHHWE
1 Ha BHELLHME YMOPHbIE TOPLibI BHYTPEHHEN pPe3bbl
coeauHeHNIN ¢ ABYMs1 yNOPHbIMK Topuammn (DSTJ).
» 3aKpONTE KOHTEMHED KPbILLKOW MOCAE MCMOJIb30BaHMS
0N NPELOTBPALLEHNS 3arPSA3HEHVIS.

>

~

>

~

KJTKOYEBOM MOMEHT: Hanu4vie (unv oTcyTCTBIE)
TPYBHOM CMa3K/ MpW 3aKPEMNEHNN COeaVNHEHNST /
cnycke. [Npn OTCYTCTBMM XOPOLLEro COSi CMa304HOM
CMECH, PaBHOMEPHO MOKPbIBAKOLLEO BCHO KOHTAKTHYHO
MOBEPXHOCTb HAPY>KHOW 1 BHYTPEHHEN Pe3bObl, U
0CODEHHO, YMOPHBIX TOPLIOB, CYLLECTBYET OMacHOCTb,

YTO COEOMHEHNE HE CMOXKET MPaBUSIbHO BbINOAHATL
CBOK (DYHKUMIO 1 MPeaoTBpaTTb KOHTaKT MeTasna ¢
METaI/IOM WSIN CO3aTb FrEPMETUHHOE YNNOTHEHUE MEXY
YMOPHbIMM TOPL@MM - MPOLECC C MOMIOLLEHMEM HaCTW
SHEPI M KPYTSALLIEro MOMEHTa JOKPENEHNS!, BO BPEMS
KOTOPOrO MPOUCXOANT MPECCOBAHME / CMATUE / CxKaTue
TBEPAbBIX HYaCTUL, C 06pa3oBaHMeEM YNIOTHEHWS. B 3Tom
cny4ae gononHUTENbHAs (M3NULLHSSA) SHepra OyoeT
nepenaBaTtbCs B COeAMHEHME, 1 3aTArBaTh ero CAMLLKOM
CUIBbHO — PacKpenuTb ero 6yaeT TPyOHO, ECN BOOOLLE
BO3MO>KHO.

Jet-Lube: Mocne oTKpbITsS KoHTENHepa, B Clyyae
CMa304HbIX CMECEN C METANNMHECKMI J0BaBKamMu,
MPOAYKT CReayeT NepemMeLLiaTh KUCTBO AN ApYTrM
NOAXOASALMM MPUCIOCOBIEHNEM, YTODbI BEPHYTL B

CMECbH BblOENMBLLEECH Maco WK OCEBLLME TBEPAblE
KOMMOHEHTbI, YTO MOXKET MPOU30NTV BO BPEMS AOCTaBKM U
XPaHEHViSI.

He cogepxalllyto MeTannm4eckme 4oGaBKy CMECH TaKXKe
cnepnyeT nepemeLLaTb, 0COBEHHO eCn UCTIONb3YSTCH
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Corrosion can exacerbate the stresses that severe
drilling operations inflict upon your drill pipe, leading to
the rapid development of fatigue cracks and ultimately
catastrophic downhole pipe failure. Approximately 85%
of fatigue failures occur near the pipe’s upset area
where the reduction in bodywall from the tool joint to the
pipe body localizes the stresses adjacent to the upset
region — causing a costly failure to occur relatively early
in the life of your drill pipe. NOV Tuboscope’s internal
plastic drill pipe coatings offer protection through the
entire pipe internals. Preventing undue corrosion on

the internal of the pipe is the first step in minimizing the
stress isolations that can lead to pipe failure. Reduction
in loss of the wall thickness also further extends the life
of that drill pipe asset. The internal coatings utilized for
drill string protection are thermoset materials. What this
means is that during the coating application, the applied
material is cured with temperature (typically between
220°C and 245°C). This will leave you with a highly
crosslinked polymeric material capable of being a barrier
to the drilling environment. During drilling operations, the
coating can be exposed to a variety of corrosive species,
s0 the coating type and application parameters must be
sufficient for proper protection. So providing this physical
barrier will stop the corrosive fluids from reaching the
steel substrate therefore stopping the corrosion reaction
from taking place.

DJ Coatings: The application of internal coating
presents a barrier between the corrosive fluids used
during the drilling operation and the internal surface
of the drill pipe.

2. Aside from corrosion what other problems can IPC solve
and what henefits does this bring?

NOV: There are two additional benefits that can be
seen with the use of internal plastic coating: improved
hydraulic performance and the mitigation of scale
adhesion to the pipe surface. The internal coating,

by nature, has a very smooth surface finish. The bare
pipe surface will be ten times rougher than the internal
coatings surface. What this will lead to is reduced friction
generated at the surface from the fluid flow and this
reduced friction leads to increased flow through a coated
string of pipe. Flow rate increases of greater than 10%
have been realized through coated drill strings versus
bare strings. This improved hydraulic flow can lead

to more fluid to the bit, better solids lift and removal,
or even reduced utilities needed for the mud pumps.
Additionally, the coating surface also provides for the
mitigation of scale adhesion. On the surface, this does
not immediately seem like a huge deal, but when you
consider the detrimental issues that can be caused

by scale and dislodged scale, you begin to see it true
importance. Scale can clog up nozzles on the drill bit,
clog up mud motors, minimize mud lift efficiency, and
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CMECb TUKCOTPOMHOM NpupoLp! (TBEpObI B CTATUHECKOM
COCTOSIHMN, HO XXUOKUIA MpY NepemMeLLBaHnn), HanpruMep
npoaykT Jet-Lube ECF. Taxkxe cnegyeT MOCTOAHHO
cneauTb, YTOObl KOHTEMHEP CO CMa304HOM CMECHIO He
noABeprasics 3arpsaAsHeHNIO, HaMPUMEP MPSA3LIO 1 OPYrM
MYCOPOM.

KaTeropuieckn 3anpeLlaeTcst 00aBnsTb B CMa304HYHO
CMEChH MtODble BELLECTBA, TaKMe Kak An3ebHOe TONMBO,
KEPOCWH, MOTOPHOE Macso 1 nMpoyee, YTobbl 06nerinTb
MPOLIECC HAaHECEHNS. PacTBOpUTENM MOIYT OBNerynTb
HaHeceHwWe, HO 3arpsi3HeHNe NN NoAMELLNBaHME
MOXKET USMEHUTb KOIMMULMEHT TREHNS CMa30HHON
CMEeCK, a Takxe yxy[dLLnTb ee NPoT1NBO3aaVPHbIE
ceomcTBa. K coxaneHuno, nogodbHas npakTuka LMPOKO
pacrnpocTpaHeHa B Poccum 1 opyrnx pervioHax Mmpa,
0OCOBEHHO C HU3KOW TeMMnepaTypon. Poccuinckme
WNCTOYHVIKM CBUOETENBCTBYIOT, YTO B KQ4eCTBE
«pa3baBuTeNs» 4acTo BblOMpasTCca 0TpaboTaHHOE
MOTOPHOE Macho.

CMa304HYH0 CMECH 419 Pe3bbbl CneayeT HaHOCUTb
OBUMBHO 1 PABHOMEPHO Ha BCHO KOHTaKTHYHO
MOBEPXHOCTb HAPY>KHOW U BHYTPEHHEN pe3bbbl. [pakTuka
HabpachlBaHUSA «<KOMKa» CMa304HOM CMECU Ha OOHY
CTOPOHY HapY>KHOW U BHYTPEHHEN Pe3bbbl U Hadexxaa
Ha TO, YTO MpW BpaLLEeH TPyObl BO BPEMS AOKPEMTEHNS
CMECb PacnpefenMTCy rno NOBEPXHOCTU COEANHEHWS,
ABNAIOLLAACA LLIMPOKO PacrpOCTPaHEHHOM NMpw
MPUMEHEHUN CMa304HbIX CMECEW C BbICOK/M MPOLEHTHbBIM
COfeprKaHreM CBUHLLA U LMHKa, Henpremsiema ons
B0MbLUNHCTBA CMa304HbIX CMECEN AN pe3bbbl, He
COMepPKaLLVX METANNIMHECKME AOOABKN.

Ecnn TpybHasi cMa3ka HaHOCUTCS Ha Hapy»XHYO pe3bby
BO BPeMsi CMyCKOMOABEMHbIX Orepaumin Unn Korga Tpyda
HaxoOuTCst B MOCTKaXx, ClefyeT CNeauUTb 3a TeM, HToOb,
KOrda KOMOHHA CTaBUTCA Ha Nos BypoBOM BbILLKM Nepenq,
CMYyCKOM, Ha CMa304HYKO CMECh He MoMnaiv 3arpsasHeHVs
(HanprMep, BbICOXLLINIA BYPOBOI PACTBOP M MP.) C nMofa
BypoBon. HekoTopble gobaBky B BypOBO PacTBOP
MOIyT YXYALWNTL CLENeHne cMaskn. B TakoMm cryyae
COEINHEHNST MOXHO MPOMbITb MOCHE NogbemMa, a 3aTemM
HaHECTM CMa304HYHO CMECh Ha BHELLHIOK pe3b0y nepes
YCTaHOBKOW TPYObl B MOCTKM, BMECTO TOMO, YTOObI
MbITATLCS MOBTOPHO HAaHECTU CMECH TPYOHOWM CMa3Ku Ha
BHYTPEHHIOIO Pe3bby MpW HaIM4MK OCTaBLLErOCS BypPOBOroO
pacTeopa.

3. CywecTByIOT X cneuvanbHble cTanaapTul FOCT unu
TeXHNyecKue Tpe6oBaHUA K CMa3Ke npu ee UCnoNb30BaHNKN
B Pa3NUYHbIX pervioHax Poccun, KaK Hanpumep, B
aPKTNYecKUX PeruoHax, Ha cywe, v T.4.? Bawm pewenua ana
TaKuX pervuoHos?

Bestolife: 3akoHbl, HOPMbI 1 CTaHOAPTHI, PEryVPYIOLLINE
MOCTaBKY M MCMOSb30BaHMEe CMa304HbIX CMecelt ans
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minimize hydraulic flow. When looked at in completion
strings, scale can interfere with packer setting and can
also dislodge and negatively impact the skin value of the
prepared reservoir portion of the wellbore.

DJ Coatings: While the main advantage of ipc is to
prevent corrosion there is also some gain in the hydraulic
efficiency of the smooth coated surface vs the rough
surface of bare steel. In drill pipe the ipc reduces internal
corrosion and scale formation that can ultimately flake
and cause plugging of the fluid jets at the bit which will
require that the pipe be withdrawn from the well so that
the bit can be cleaned.

For use in production wells the ipc can extend the life
of the pipe many times that of bare pipe. In corrosive
wells the steel pipe will be attacked agressively leading
to penetration thru the wall and a failure which would
involve arranging for a workover rig to remove the
damaged pipe and replace with new material. The cost
for this can be extensive and frequent. With ipc the
period between workovers can be greatly extended
saving money and downtime.

In wells that produce oil heavy with parrafin the smooth
surface of the ipc can reduce adherence of the waxy
material to the pipe internal surface which will ultimately
plug the bore and stop production. Ipc can greatly
extend periods before mechancial or hydraulic cleaning
is required.

3. How can an operator decide which material is best to use
for their specific well environment?

NOV: With several different coating materials available

in drill pipe applications, understanding when to use
one over the other can lead to even greater coating
performance. Within our product line, we do not
differentiate between our drill pipe coatings based on
temperature or pressure capabilities. Where you will
see the products differentiate themselves is in the realm
of HzS resistance, chemical resistance and abrasion
resistance. Knowing the expected well environment
(concentration of corrosive species), expected chemical
program (temperature of exposure and the concentration
and type of chemical), and the type and frequency of
pipe intervention (fracing, cementing, gravel packing,
wireline runs, coiled tubing runs, etc) will allow you to
choose the coating that will provide the most benefit for
the given application. We do not expect the operator

to decide on their own which coating will best suit their
needs. NOV Tuboscope will be integral in the decision
on which coating will best suit their environment.

DJ Coatings: For production wells the most suitable ipc is
determined by the fluid/gas composition flowing thru the
pipe along with the temperatures that can be anticipated.
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Pe3b0bl 1 APYrX XUMPEAreHTOB A1 Pa3BeaK/ HePTH

1 raza B Poccun, MMEOT CXOOHOE COAepKaHNe C TeMu,
KOTOPbIE Mbl BCTPEYaeM B Apyrix cTpaHax Mupa. OHn
OXBaTbIBAOT BOMPOCH! OXpaHbl Tpyaa, 6e3onacHOCTH

N BOSAENCTBMA Ha OKPY»KaroLLyto cpedy. KpynHble
onepatopsl, Takme kak OAQ Masnpom 1 CaxannH SHePmKN
NMEIOT COBCTBEHHbIE TEXHNHECKINE KBATMDMKALIMOHHDBIE
TPebOBaHUS, TAKKE KaK U Takne N3roToBUTENM BypPUIbHbIX
TpyD, kak TMK, Tenaris n VAM Dirilling.

CooTBETCTBOBATL 3TVM TPEOOBAHWAM HaM MOMOraeT
BbICOKasi KBanMdukaumsi, 3HaH1s 1 OMbIT, NONYyHEHHbI
no4ytn 3a 80 NeT, NOCBALLEHHbBIX U3rOTOBIEHNIO
NPOAYKLMM BbICLLENO Ka4eCTBa Ha BCE BOSMOXXHbIE
cnydan. Ot W. X. MpaHcenna, co3patenst nepso
pPe3bO0BOM CMa304HOW cMecK AN 60pbObl C 3aanpamu,
3aefaHveM 1 packpenieHnem B 3ab0e CKBaXKMHbI,

[0 COBPEMEHHOIO MOKOMEHUST BKOMOMNYECKN

4ncTbix cmecen Bestolife T4010YNM mMbl npoBOAMM
NCCneqoBaHna 1 ULLEM HOBble (DOPMY bl CMa304HbIX
CMecCeWn ONns yHUKanbHbIX YCIOBUIA 3KCMnyaTauun,
npegnaras pasHoobpasHbIi aCCOPTUMEHT
BblCOKOKa4ecTBeHHbIX NpoaykToB. C 1930 roga v oo
HacTosLLEero BpemeHn komnaHus Bestolife ocTaeTtca
BepHOM nogdyHry: Komnanuna Bestolife nmeeT pelueHne
ONst MoBbIX YCNOBUIA, HA MaTEPUKOBOM TEPPUTOPUN
3anagHon Cnbunpu, B apKTUYECKMX XONOAHbIX BOAAX
BapeHuesa 1 [eqopckoro Mops NV B 9KONOMMHECKN
4YyBCTBUTENBbHOM 30HE ocTpoBa CaxanvH.

Jet-Lube: B HacTosiLLiee Bpemst OeicTByeT 6ornee Tpex
Thicay cTaHgapToB TOCT P, HO Ha cerogHALLHNA OeHb
KoMMnaHuK Jet-Lube He 13BecTeH HM OJuH U3 3TUX
CTaHOApPTOB, KACAKLLUMINCS KOHKPETHO CMa304HbIX
cMecel ans pessbbl, U HU OAVH U3 HALLIMX KOHEYHbIX
noib30BaTENeN He CChINancy Ha Takon CTaHaapT,
HeOOXOAVMBIA AN MPOAYKLMM STOro TUna. bypoBble
KOMMaHWK, paboTaroLLme Ha TeppuTopun Poccum
MPUMEHSIIOLLIVE HALLW CMECH, MOJb3YHOTCS MW NOCHe
NPOBEAEHNST CODCTBEHHbBIX UCTbITAHNIA MPOOYKLIN U
[Jonycka NpoayKummn K skcnyataumm.

[pyrve y4acTHUKM HACTOALLIErO OBCYXXOEHNSA, BO3MOXKHO,
6onee NHMHOPMUPOBAaHBI, HO, HACKOSTbKO MHE U3BECTHO,
XOTS1 FOBOPST, YTO CUTyaLMs MOXKET USMEHUTLCS B
ByayLLeM, B HACTOSILLIEE BPEMS, AavKe B NyYLLIeM Crydae,
OH HaXOOUTCA BCErO NMLLIb B COCTOSHNM MPOEKTA.

Y70 KacaeTcs Toro, kak Jet-Lube cnpasnsetca ¢
npobneMamm, BOSHUKAIOLLVMK MpK padboTax B 3TOM
PEroHe, TO, Kak 1 MOXXHO ObINo oxunaaTh, 6narogapst
TOMY, YTO HalLWX COCTaBbl JOMYyCKatoT HaHECEHWE

npw TemnepaTtypax Ao —65 rpanycos no PapeHrenTty

(53 rpapyca no Lenbcuto), HalLy CMa304HbIE CMECU
APKTUHECKMX MapPOK OKa3blBatOTCSA OOHNMM 13 Hambonee
MOMNYNAPHBIX HALLMX MPOAYKTOB A/19 OyperHns No o6bemam
npoaax.
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4. HacKONbKO LWUMPOKO NPVMEHAIOTCA 3KONOrNYecKu
npuemsnemMblie cMecy TpY6HbIX cMa30K B Poccun? Kakue
npenmyLLecTsa / HEJOCTATKY N0 CPABHEHMIO CO CTAHAANTHOM
npoayKuyuein Ha 0CHOBE Meau, CBUHLA 1 LIUHKA?

Bestolife: Pactet ncnonbsoBaHme 3KOMOrMHECKN YNCTbIX
CMAa304HbIX CMecen. BeposATHO, Crpoc YBEMHUTCS

B CBA3M C MPOSKTaMM MOPCKOW paspaboTKn Takmx
MECTOPOXAEHWN, Kak LLITOKMaHOBCKOE ra3oBoe 1
[MprpasnomMHoe HedhTaHOE.

B 1992 r. Mbl NpeacTasum npoaykT Bestolife T3000YE,
nepByro BOOOLLE HE COAEP KaLLytO METaN bl CMECH A/
BypeHns, obnagaroLLyto CBONCTBAMM, aHaNIOMMHHbIMM
CMECSIM Ha OCHOBE TSXKeSbIX MeTanoB. [poaykT
Bestolife 3010 Ultra nocnegosan B 1999 r., ¢ Tex nop
3TOT NPOAYKT CTaN HaMbosEE LLMPOKO MCMOMNb3yeMOW
3KOMOMNYECKM HACTOM TPYOHOM CMa3KOoM Ans MOPCKIMX
onepauun No BCEMY MUPY, U 3Ty CMECH BbIOMpAatOT MHOrVe
MEeXAyHapoaHble MOAPSAYNKA 1 ONepaTopbl MOPCKOro
OypPEHUS, HE3ABNCKMO OT UX MECTOMOMOXKEHUS, BKITHOHas
CaxannH SHepmkn. B 2004 r. ganbHenLLne paspaboTku
MO3BOIMM NMpeacTaBuTb NpoaykT Bestolife “3010"°NM
SPECIAL, camyto NepByt 3KOMOMMHECKM HYUCTYHO
CMa304HYKO CMECh, 3apErMcTPMPOBaHHYIO Kak «Yellow»
B HopBeruu, 4to gano BO3MOXXHOCTb KOMMaHum Statoil
HadaTb OypeHre pasBedpiBaTeNbHbIX CKBaXXMH Sniuhvit B
BapeHuesom Mope B aHBape 2005 roa.

CerogHsi ¢ NpeacTaBneHvemM npoaykrta Bestolife
T4010YNM, opuvriHanbHOM MHOTOLIENEBOM CMa304HOM
CMecK, MOAXOASLLEN Kak 418 BypunbHbIX TRY6, Tak 1 As
YAYYLEHHBIX C YNIOTHEHVEM METAST-METaNN CTallbHbIX
COeaMHEHNIN 06CaaHON/HACOCHO-KOMMPECCOPHOM
KOJOHHbI 13 CTaIe CO CBEPXBLICOKUM COAEP>KAHNEM
XpOMa, MMEETCH COBCEM HEBObLLIOE UM COBCEM
OTCYTCTBYET pasfinmyme aKcnyaTauyoHHbIX MapaMeTpoB
B 3a00€ CKBa>KWHbI MO CPaBHEHWIO CO CTaHAaPTHbIMM
CMECSIMM Ha OCHOBE TshKesbIx MeTanoB. [ naBHas
TEeHOEHUMS B OTAMHAM MEXTY HUMU 3aKMKOHaeTCs B
LieHe, SKOSIOMMHYeCKNe MPOAYKTbl OKadblBatOTCA Bonee
JOPOrMN, OHAKO UX 3HAYUTENBHO MEHbLLIAS NAIOTHOCTb
1 U3NYECKME CBOMNCTBA MO3BOMSIKOT NIEMKO HAHOCUTL

X TOHKM PaBHOMEPHBIM CIOEM, TakM 0Bpa3oM,
CHWKast pacxof, CBOASA K MUHUMYMY MOTepW U pa3niBbl B

OKPY>KaloLLLYIO cpeqy.

Jet-Lube: Mepexop kK cMecsm, He CoaepXKaLLVM
MeTaNIMHeCcKme 00BaBKN, BKITKOHas Halll 3KOMOrMYHbINA
npoaykT NCS-30 ECF, nogpatoLmics BropasnoxeHuno
1 He NOABEP>KEHHbIN BMOHAKOMMIEHNIO, B NaHe 0O bEMOB
NPOAAXK NoKa NMPONCXOANT MEAJIEHHO MO CPaBHEHWIO C
Opyron npoaykumen ans 6yperus. C y4eToM STOro 3TOT
PbIHOK HECKOMBKO OTCTAET OT OCTaslbHOM OTPaCc/ .

K npumepy, cmecb NCS-30 ECF Lunpoko npumMeHsieTcs
B BpuTaHCcKoM cekTope CeBEpPHOro MOpSl, TP KPYMHbIX
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oneparopa gaxxke npegnmcbiBatoT NCrosib30BaHNE NMEHHO
JTOro NPoayKTa, M B HOPBEXXCKOM CEKTOPE OH TakXKe
NMPUMEHAETCA NOBCEMECTHO.

CrenyeT ckasaTb, YTO HEKOTOPbIE Hanbonee
MPOrPECCUBHbIE KOHEYHbIE MOB30BATENN MO0 AyMatoT
nepexoauTb, MO0 YXKe MepeLLni Ha Haln MPOAYKTbI 6e3
MeTaNIMHeckx 10H6aBOK, MO3TOMY B 3KOJIOMHECKOM
acneKkTe Nporpecc HabaoJaeTcs.

MpenmyLecTBa BropasnaraeMbix CMecen 663
MEeTaNMMHECKNX 0OOABOK MO CPaBHEHWIO, HaNpUMep, C
NPOAYKTaMM Ha OCHOBE Meau, CBs3aHbl, B OCHOBHOM, C
MPOLLECCOM MPUMEHEHVSA MPOLYKLNN.

C TOYKM 3peHNst BKCMyaTaLMOHHbIX XapakTepuCTUK
PasNNYNSA MEXY HUMW HE3HAUYUTENbHbI, HO MOCKOSbKY
Bec rasoHa Jet-Lube ECF meHbLUe Beca ntobown

copep kaLlen MeTanbl CMECU, NPV OJNHAKOBOM BECE
3arnosIHEHHOro KOHTeMHepa obbem npoaykta ECF 6ynet
oonblUe, YeM 0ObeM cMecK ¢ JobaBneHeM

TSKESbIX MEeTassoB.

OTO 03HAYaET, HTO 3aKa34nK NonyyaeT 60sbLLIE CMECK 3a
Te >Xe feHbl'n, 1 No3TOMY, Npw npasnibHOM HaHECEHNN,
MOXET C NCMOMNb30BaHMEM OIHOrO KOHTeNHepa NpoayKTa
ECF cmazatb 60sbLuee YiCO 3aMKOB, YeM Mpu
NMPUMEHEHM NPOAYKTa Ha OCHOBE Meau.

Ecnun B3atb 6onee Tsaxenble cMecn ¢ gobaBkamm CBMHLA
1 UMHKA, TO pasnuyre B obbeme ByaeT ellle bonee
3HauMTENbHbIM.

BHYTPEHHUE 3AWINTHBIE NOKPLITUA TPYB

Kaxoii ypoBeHb cnpoca Ha BHYTPEHHMe NNacTUKOBbIE
NOKPbITUA TPY6 B Poccum B HacToALLee BpemAa?

VAM Drilling (Vallourec Group): B Poccun HabnmopaeTcs
MOBbILLEHME CMPOCa Ha BHYTPEHHEE 3aLLMTHOE MOKPbITVE
CO CTOPOHbI KPYMHBIX BEPTUKANIBHO-UHTErPUPOBaHHbBIX
HedTerasoBbIx KOMMaHWA. Hageemcs, 4To B Givpkanimne
roAbl HAHECEHNE BHYTPEHHErO MOKPbLITUA CTaHET
CTaHOapPTHbIM B YCMOBUSX MPUMEHEHVSA TPy B
arpeccyBHON cpepe. BHyTpeHHee 3almTHoe NoKpbITUe
3aWLMLLIRAET BypUIbHbIE TRYObI OT TOHEYHOM KOPPO3UM
NMof, BO3OENCTBMEM XJTIOPUAOB BYpOBOro pacTeopa U
abpasyBHOro n3Hoca Tpyb. Kak narotoButeb OypubHbIX
TPYO Mbl PEKOMEHAYEM HAHOCUTL BHYTPEHHEE 3aLLMTHOE
MOKpPbITE Ha BCE BypurbHblE TPYObI.

Tenaris: Mbi eLLie He nonyyanm crieLmanbHbIX TPeGoBaHNA
OT 3aKa34nKoB 13 Poccumn Ha BHYTPEHHee 3allnTHOe
nokpbITVe. OOoHaKo cneayeT OTMETUTL, YTO Mbl BCeraa
PEKOMEHYEM HAHOCUTb BHYTPEHHEE 3aLLTHOE MOKPbITYE,
YTOObI U3BEXKaTb MECTHOW TOYEYHOW KOPPO3UM Ha
BHYTPEHHEN MOBEPXHOCTY TPYOHbIX U3OENU.
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TMK: 2500-3000 TbiCa41 TOHH B rOA.

AKBATUK: 9 nonarato, 4To YPOBEHb Crpoca COCTaBNAST
okosno 5%.

1. KaK BHyTpEHHEE 3aMUTHOE NOKPbITHE TPY6 COKpawiaeT
PMCK KOppo3uK 6ypunbHLIX TRY6 ANA NOAPAAYMKOB NpK
6ypexnnn?

NOV: MockosbKky OCHOBOM 60SbLLMHCTBA OypPOoBbIX
PaCTBOPOB SABSAETCS BOAA, OHW CNOCOOHbI BbI3BaTb
VNHTEHCUBHYIO TOHEYHYHO KOPPO3WO B pesybTaTe
nonagaHve conen n obpasoBaHns coeanHernn ¢ CO2 n
H2S, 3axBaTblBaeMbIX 13 re0IOMMHECKNX 0Bpa30BaH.
YCNOXHAET NpobeMy K1Uciopoa, 3axBarbiBacMbi Mpn
LMPKYNSLMmM BypoBOro pacTBopa Yepes BMOpOCHTO U
ambap, KOTOPbIN YCUTMBAET KOPPO3MOHHbIE CBOCTBA
BypoBoro pacteopa. Kopposns MOXET yCUmMBaTb
HanpshkeHNs, BOSHMKatoLLme B BypuibHOM Tpybe BO Bpemsi
TSPKENbIX OYPOBbIX ONepaLii, MPUBOAS K BbICTPOMY
PasBUTUIO YCTASIOCTHbBIX TRELLMH 1 B KOHEYHOM UTOre

K KaTacTpohn1eCcKoMy paspyLLEHNO TPyObl B 3aboe
CKBaXKWHbI. [prbnmantensHo 85% paspyLueHnin MeTanna
OT YCTaIOCTU MPOUCXOOUT BOAM3IN KPUBOMHENHBIX
YYaCTKOB, e YMEHbLLIEHNE TOMLLMHBbI CTEHKM KOpryca
BO3/€E 3aMKOB OypUIbHOM TPYObl COBMAOaeT C MECTHbIM
HanpPsHKeHNEM HaNPOTUB KPUBOJSIMHEHOIO y4acTKa —
BbI3bIBasi C/IMLLKOM pPaHHee 0718 Cpoka Cy»x6bl OyprnibHOM
TPyObl NOBPEXAEHNE, YCTPAHEHME KOTOPOro 06X0anTCs He
JeLleBo. BHyTpeHHe nnacTnkoBoe NOKPbITHE DypUbHbIX
Tpy6 NOV Tuboscope obecrneumBaeT 3alumMTy BOOb BCEM
BHYTPEHHEN MOBEPXHOCTM TPy6bI. MNpeaoTBpalleHme
HeXkenaTeIbHON KOpPO3M BHYTPEHHEN NMOBEPXHOCTU
TRYObI ABNSETCS NEPBbIM LLAroM A1 CBEAEHMS K
MUHUMYMY HaNpPs»KEHWUIA, KOTOPbIE MOMYT MPUBECTU

K paspyLUeHnto Tpy6bl. CHIDKEHME MOTEPL TOMLLMHDI
CTEHKM TaKkKe AOMONHUTENBHO NMPOOIEBAET CPOK Cy>KObl
OypunbHbIX TRYO. NSt BHYTPEHHEro 3aLLMTHOMO MOKPbITUS
BYPUNIBHOM KOMOHHbI UCMOSBb3YIOTCS TEPMOYCaa0qHbIE
Martepuasbl. 3TO 3HAYMT, YTO BO BPEMSI HAHECEHWS
MOKPbITVSA MOKPbIBAKOLLMIA MaTepras NoaBEPraeTcs
BO3OEMCTBUIO TemMnepaTypbl (00bl4HO OT 220°C oo

245°C). B pesynbTarte Nony4aeTcs BbICOKOCLUMTBIN
NOSIMMEPHbIN MaTepyan, co3aaroLLmin 6apbep ons
OKpYy>KaroLLien cpedpl npu dypeHnn. Bo Bpems BypuibHbIX
pPaboT MOKPbLITUE MOXXET NMOABEPraTbCa BO3OENCTBUO
Pa3ANYHBIX BbI3bIBAIOLLIX KOPPO3UKO BELLIECTB, MOSTOMY
TN NOKPLITUSA 1 MapaMeTPbl HAHECEHWS OOMKHbI
COOTBETCTBOBATH TPeOOBaHVSAM 3aLLnTbl. Takum 06pasom,
co3naHre hrn3n4eckoro bapbepa NO3BOSET NEPEKPLITb
AOCTYM KOPPO3UMHBIX XXMAKOCTEN K CTaJIbHOM OCHOBE U
NpenoTBPaTUTL Pa3BUTVE MPOLIECCA KOPPO3UU.

DJ Coatings: HaHeceHe BHYTPEHHErO MOKPbITUS
co30aeT Hapbep MeXIy KOPPO3UOHHLIMI dhtonaamu,
NCNoNb3yeMbIMI MpW BYPOBLIX PaboTax, 1 BHYTPEHHEN
MOBEPXHOCTHIO BYPUNBHOM TRYObI.
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2. Kakuie gononHuTeNbHbIe NPo6NemMbl, NOMUMO KOPPO3uK,
PeLlaeT BHYTPEHHEee 3alUTHOE NOKPbITHE TPY6 1 KaKon
3KoHOMMYecKWit 3ththeKT OHO NpeanaraeT?

NOV: Vicnons3osaHmne BHYTPEHHEro niacTMkoBOro
MOKPbITUA 0becnevnBaeT ABa AOMONHUTENBHBIX
MPEUMYLLIECTBA: YNyULLEHWE MaPaBINYECKIMX
XapaKTEPUCTUK U CBEAEHNE K MUHMYMY 06pa30BaHNs
COJIEBbBIX OTNIOXKEHUIN Ha MOBEPXHOCTY TRYObI. BHyTpeHHee
MOKPbITVE, MO CBOEV MPUPOAE, UMEET OYEHb MMaaKyto
MOBEPXHOCTb. YMCTas MOBEPXHOCTb TRYObI B AECHTb

pas3 MeHee rnagkasi, Yem NnoBepPXHOCTb BHYTPEHHEro
MOKPbITUSA. STO MPUBOANT K CHYKEHWIO TPEHWS, KOTOPOE
BO3HUKaET MEXXAY MOBEPXHOCTHIO M MOTOKOM dhntovaa, |To
B CBOMO O4epefb MPUBOOUT K YBEMHEHMIO MOTOKA CKBO3b
KOJMOHHY Tpy6 C MokpbITUeM. [ponyckHash CnocoBHOCTb
KOJMOHHbI BYPUIbHBIX TPYO C MOKPLITUEM YBENUHMBAETCS
Bonee 4em Ha 10% MO CPaBHEHWIO C HEMOKPbLITOM
KOMOHHOW. Takoe yBenM4eHve rmapaBam4eckoro notoka
obecne4nBaeT MoCTyMnneHne OOMOHUTEBHOMO dhnrovaa
K JOMOTY, NyYLLUIA NOAbEM U yaaNeHne TBepdbIX HYacTuL,
N 0aKe YMEHbLLEHNE KONMMYECTBA CUCTEM UHXXEHEPHOMO
obecneveHns, HeOBXOOVMbIX OIS HACOCOB BYPOBOro
pacTBopa. Kpome 3Toro, MOKpPbITUE MOBEPXHOCTU TakKe
0BeCcneHvnBaEeT CHIPKEHNE K MUHUMYMY 0bpa3oBaHie
CONEBbIX OTIOXEHMN. Ha nepBbit B3rnsg, cpasy 310

HE KaXKETCH 3HAYUTENBbHBIM, HO ECIM YHECTb BPEN,
KOTOPbI HAHOCUTCSI CONEBbLIMM OTNOMEHUAMM U NX
yAaneHneMm, CTaHOBUTCS SICHOM Ba»KHOCTb 3TOrO.
ConeBble OTNOXEHWUST MOIYT 3aCOpPUTL comnna 6ypoBoro
00S10Ta, 3aCopUTb 3ab0MHbIM ABUraTeNb, CHUSUTL

00 MVYHMMyMa 3(PdEKTMBHOCTL MogbemMa OypoBOro
pacTBopa 1 OrpaHnYnTb 40 MAHUMYMA MOPaBANHECKIN
noTok. C TOYKM 3PEHNS KOTIOHH A1 3aKaHYMBaHUS
CKBaXKVH, COJIEBbIE OTIOXKEHMSA MOMYT CO34aTb MOMEXM
MpuV YCTAHOBKE Makepa, a TakKe Bbi3BaTb CMELLIeHNE

1 OTPULIATENBHO BO3AENCTBYHOLLMIA CKUH-3MEKT
pas3pabdaTbiBaeMOoro y4acTka nnacta CTBOMa CKBaDKUHDI.

DJ CGoatings: Xots ocHOBHOE MPEnMYLLIECTBO BHYTPEHHErO
3aLLMTHOMO MOKPbITUS 3aKITKOHAETCS B MPeoTBPaLLEHNN
KOPPO3UK, TaKXKE OHO 3aKJTHOHAETCA B MOJTYHEHNN JTyHLLINX
rMOPaBINYECKNX XapaKTEePUCTUK 3a CHET MNaaKom
MOBEPXHOCTU MOKPbITUS MO CPABHEHMIO C LLIEPOXOBATON
MOBEPXHOCTLIO rOfI0N TPYObI. BHYTpEHHEE 3alumMTHOE
MOKPbITME YMEHBLLAET BHYTPEHHIOK KOPPO3UHO 1
06pas3oBaHNE COMEBLIX OTNIOXKEHNIN B BYpUsIbHbIX Tpydax,
YTO MOXKET, B KOHEYHOM UTOre, MPUBECTU K 3aCOPEHMIO

1 3aKyrMOpKe MPOMbIBOYHbIX COMef1 A0S10Ta, MOC/e Yero
noTpebyeTcst n3snesdeHne TPYObl U3 CKBaXKWHbI U151
O4YMCTKW gonoTa.

[Py NCNONB30BaHUN B 3KCMTyaTaLMOHHBIX CKBRXXMHAX
BHYTPEHHEE 3aLLITHOE MOKPbITUE MOXKET BO MHOIO pad
NPOANNTL CPOK CIY>KObl TRYD MO CPaBHEHNIO C TRyDaMK
6e3 NoKpPbITVA. B KOPPO3MOHHBIX CKBaXKMHAX CTasbHbIE
TpyObl NOABEPrarOTCs BO3OENCTBIIO arpPeCCUBHON Cpedp,
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YTO NPUBOAUT K 0BPA30BaHMIO OTBEPCTUN B CTEHKE U
paspyLLEHWIO, MOCHe Yero NoTpebyeTcs NpoBeaeH1e
KanuTalbHOrO PEMOHTA CKBAXKWHbBI 4151 U3BEYEHNS
MOBPEXXAEHHON TPYObl 1 3aMeHbl ee HOBOW. 3aTpartb!

Ha 3TO MOIyT BbITb 3HAYUTENBHBIMU 1 PENYSPHBIMA.
[MpUMEHEHNE BHYTPEHHENO 3aLLMTHOMO MNOKPBITUS MOXXET
3HAYUTENBHO YBENUHUT BPEMS [0 KarnuTaslbHOrO PEMOHTA,
COXpaHssa AeHbIM 1 BPEMSI.

B ckBaxkmnHax, 13 KOTOPbIX 400bIBAETCA HEDTb C 6OMBbLUIMM
coaepXaHnemM napaduHOB, rnagkasi mMoBEPXHOCTb
BHYTPEHHEMO 3aLLMTHOrO MOKPbLITUS YMEHbLLIAET
npUIMNaHne BA3KMX BELLECTB K BHYTPEHHEN MOBEPXHOCTM
TPYObI, MPeaoTBPaLLAas BO3MOXHOE 3aKynopuBaHme
CTBOJA U NpeKpalLLieHne Oobblun. BHyTpeHHee 3alimTHOe
MOKPbITUE MOXET 3HAYNTENBHO YBENYUTL MEpUodbI
MeXxay NPoBeaeHNEM HEOOXOANMON MEXAHNHECKON NN
rMOPaBINHECKON OYNCTKOM.

3. Ha ocHOBaHMM KaKNX KPUTEPHEB onepaTop NPUHUMAeT
pellueHne 0THOCUTEIbHO ONTUMAaNbHOIo MaTepuana ansa
KOHKPETHbIX YCOBUI CKBAXMUHDI?

NOV: Mpw HaM4YMM MPYMEHSIOLLIMXCA 419 MOKPbITUS
OypUIbHbIX TPYO HECKONBKMX PasnyHbIX
MaTepuanoBs, NpaBubHbIN BbIGOP TOrO UK NHOMO
MaTepuana okasbiBaeT 3HAYNTENBHOE BUSIHNE HaA
9KCNyaTaumMOHHbIE XapaKTEPUCTUKM MOKPbITUSA. [pu
MCMNONb30BaHWUM HaLlero acCopTUMEHTa NPOAYKLMN
HET pasMymiA B CBOMCTBAX MOKPbITUS BYPUIbHBIX
Tpy® B 3aBUCUMOCTW OT TeMNepaTtypbl U SaBneHns.
Kak MOXXHO BUOETb MPOAYKTbI pa3nnyatoTcst Mo
CBOEWN CNOCOBHOCTU BblAep»KMBaTh BO3OENCTBNE
H2S, xuMmn4yecknx n abpasmBHbIX BELLECTB.

Hannune nHopmaumm 06 oxxngaemblx yCNoBusiX B
CKBaXKMHE (KOHLEHTPaLMN KOPPO3NOHHBIX BELLECTB),
npeanofiaraeMom NporpamMmsl NCrob30BaHUSA
XMMpEeareHToB (TeMnepaTypHOro BO3AENCTBUS,
KOHLIEHTpaLMK 1 TUMNa XMMpeareHTa), TMna 1 4actoTbl
onepaumi ¢ Tpybamu (rmapopaspbiB, LIEMEHTMPOBAHME,
yCTaHOBKa rpaBUNHOIO nakepa, CryCkKn KapoTayKHOIro
Kabens, Cnyck rmbKMx HaCOCHO-KOMMPECCOPHbIX
Tpyd Manoro gameTpa 1 np.) No3BOUT BbIOpaTb
MOKPbITUE, KOTOPOE 0BECMEYNT MaKCUMaIbHYHO
MoMb3y B KOHKPETHBIX YCIIOBUAX MPUMEHEHWSA. Mbl He
cobupaemMcs 0CTaBNSATL oneparopa B OAVMHOYECTBE B
MOMEHT peLLeHNs O BbIGOPE MOKPLITAS, HaVTYHLLINM
06pa3oM COOTBETCTBYHIOLLIErO €ro TPebOoBaHVISIM.
Komnarua NOV Tuboscope y4acTByeT B MPUHATAM
PELLEHNST O BbIOOPE MOKPLITUS, HAUTYHLLIMM 06pa30Mm
MOOXOAALLEro ANt YCNOBUM SKCMJTyaTaLn 3aKa3qmKa.

DJ Coatings: Havbonee nogxosLLee 3almMTHOE MOKPbITME
0517 SKCrnyatauMOHHbIX CKBaXKNH OnpeneniaeTcA Ha
OCHOBAaHWN OTHOCUTESIBHOrO COAEPXKAHNS XKNOKOCTL/
ras, NpOoTEKAaIOLLIEro Yepes TPYOY C YHETOM OXUOAEMON
Temnepartypb.
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