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[ToMEHEHME TEXHOIOMVIM XapOdeHayHra B POCCUINCKOW
OypoBOW OTPAC/IN AN 3aLLUMTbI 3aMKOBbIX COEAVHEHWI

OypUbHBLIX TPYO

Drill Pipe Hardbanding Technology in the Russian

Drilling Industry

O6w,aa nHopopmauus

Mo Mepe COBEPLLEHCTBOBaHNS NPUMeEHsIeMbIX B Poccuin
TEXHOI0MIN OypPEeHUsa B TeYeHne NnoceHx 0ecaT net
CYLLIECTBEHHO YBEIMHMBAETCS A0S FOPU3OHTATbHbBIX
ckBaxuH. B nepuopn ¢ 2010 no 2017 . 4oNst CKBaXKMH
C rOPU30HTa/IbHBbIM YHYaCTKOM B 9KCMJlyaTauyOHHOM
OypeHunn Boipocna ¢ 11 0o 41 %. Poccuinckme koMmnaHmm
yAydLaoT nokasarenn gobblum 3a CHET BHEOQPEHVS
nepenoBbIX TeXHoNori. MNpn aTom yBenuyeHne 0oam
FOPU30OHTANIbHOIO BYPEHVS MPUBOAUT K YBESINYEHUIO
BPEMEHU KOHTaKTa DYPUIbHOM KOTOHHBI CO CTEHKOM
CKBa&XKVHbI, BCNEACTBME Yero Bce 60/bLUEN MPOBIeMOm
ONs BNagenbLeB 6ypubHOrO MHCTPYMEHTA CTaHOBUTCS
M3HOC 3aMKOBbIX COEANHEHUI MO HAPY>XXHOMY OVaMETPY.

B cBa3m ¢ aTum 019 3amThl OYpPUIbHOM KOTOHHBI
B0NbLUNHCTBO BYPOBbLIX NMOAPAOYNKOB NPUMEHSAET
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Introduction

Russian drilling practices are changing, with the
percentage of directional and horizontal drilling increasing
significantly during this decade. Between 2010 and 2017,
the share of horizontal well profiles in explorational drilling
grew from 11 percent to 41 percent. Russian companies
are achieving better production performance by adopting
advanced technologies. However, these modern drilling
methods put more strain on the drill string, and so tool
joint wear has become more of a problem for the end users.

As a result, the majority of Driling Contractors are
protecting the drill string with hardbanding; a tough, wear-
resistant metallic alloy which is welded in bands around
the outside diameter of tool joints. Hardbanding can be
applied by the manufacturer as an option on new drill pipe,
or it can be applied and reapplied to used drill pipe by
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DRILLING

TBEPAOCMIaBHbIE HAMMABKU — XapOOeHanHT

— M3HOCOCTOVKOE METaUIMYECKOE MOKPbLITME,
HanaBgemMoe B BIE NMOSICKOB Ha HAPYXKHYHO
MOBEPXHOCTb 3aMKa. Hamnaska MOXeT HaHOCUTLCS
Ha HOBbIE BYpPUIIbHbIE TPYObI X MPOU3BOAUTENIEM

licensed service companies. As the use of the technology
increases, it's important for end-users to understand

how hardbanding works, the differences between various
materials on the market, and how hardbanding should be
managed to ensure the greatest cost savings are realised.

Puc. 1. TnoBowm TEXHOMOMMHYECKNA MPOLIECC HaMIaBKN
Pic 1. Typical Hardbanding Application

B Ka4eCTBe [OMOHUTENBHOM onumn. Kpome Toro,
NePBUYHOE 1 MOBTOPHOE HAHECEHME Ha ObIBLLNE B
aKcnyarauum 6ypunbHble TPYObl MOXET ObITb BbINOSHEHO
CneumamM3npOBaHHBIMN KOMMaHNSIMUA, MMEKOLLIVIMIA
COOTBETCTBYHOLLIYHO JIMLEH3VIO. [JaHHasa TexHOoMor s
CTaHOBUTCS BCE 60/1e€ NOMYNSAPHOM, MOSTOMY KOHEYHbIM
MOJSIb30BATENAM BaKHO MOHUMATL MPVHLMMN €€ OENCTBUS,
Pa3HNLYy Mexxay NpefiaraeMbiM/ Ha PbIHKE Matepraniamu,
a TakKe - Kak MCMosb30BaTh AaHHYO TEXHOOMIKO, YTOObI
00BUTECS MaKCUMATTBHOMO COKPALLIEHNS 3OEPXKEK.

O6wme cBegeHNa o xapabeHauHre

XapabeHOMHT HAHOCUTCS Ha 3aMKOBbIE COEANHEHS
CTanbHbIX BypubHbIX TRYO (CBT), 3aMKM TONCTOCTEHHbBIX
BypunbHbIX TPY6 (TBT) 1 LieHTPasIbHbIE BbICAAKM, a TaKKe
Ha yTshKeneHHble BypunbHble Tpyobl (YBT) cnocobom
Hannaekn. OB6bI4HO 419 ByPUIBHON TPYObI MCMONB3YIOTCS
TPU NOSACKa LUMPUHON 25 MM, KOTOPbIE HaMIaBAsSkoT Ha
MydDTYy 3aMKOBOIrO COEAMHEHUSI C HEOObLLMM OTCTYMNOM
oT 18-rpagycHoro (nnv 90-rpagycHOro) 3ansednka, He
3aTparvBas y4acTok 3axBara TpyoHoro kntodya. (Puc 1)
Bnocnencteum, B npouecce 6ypeHnst UMEHHO 3Ta
BbICTYyMaroLLast Haf, MOBEPXHOCTLO BYpUSIbHOrO 3aMKka
Harmnaeka (LUMPUHOW 75 MM 1 BbICOTOW OT 2,4 00 3,2

MM) comnpuKacaeTcst ¢ 06CcagHOM KOMOHHOW 1 MOPOOOW B
HeobCa)keHHOM CTBOJIE, TEM CaMbIM 3aLLMLLIAs OT M3HOca
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Hardbanding Basics

Hardbanding is applied using a welding process to Drill
Pipe Tool Joints, HWDP Tool Joints and Centre Wear
Pads, and to Drill Collars. On drill pipe, three 25mm
wide bands are normally applied on the box tool joint,
close to the 18-degree taper, leaving the tong space
clear. (Pic 1) The result is a raised area 75mm wide,
and between 2.4mm and 3.2mm in height, which takes
the contact with the casing and open-hole during
drilling operations, protecting the tool joint from wear.
Hardbanding can also be applied to the pin connection,
for added wear protection.

Modern hardbanding wires are formulated to have a low
friction coefficient when rotated with a side-force against
the casing, and so they are described as being ‘casing
friendly’. In fact, laboratory testing by Mohr Engineering
(USA) has proven that casing friendly hardbanding wires
can reduce wear on the casing by around 50% compared
to a tool joint without hardbanding. A 2017 study
conducted in Moscow showed similar results.

Finally, the reduced friction in the well, between the drill sting
and casing, and the reduced contact area between the drill

string and the open hole deeper in the well, reduces drag
and can lead to more efficient drilling and a higher ROP.

ROGTEC |57



B GYPEHVE

3aMKOBOE coeauHeHre. Kpome Toro, XxapateHamHr
MOXET BbITb HAHECEH HA HUMMESBbHBIV KOHEL, 3aMKOBOTO
COBOVIHEHVS OJ19 ero 3aLUmThl OT U3HOCA.

XNMUYECKI COCTaB COBPEMEHHbBIX XapAO3HAMHIOBbIX
MaTepunanoB 06ecne4nBaeT NOHVIKEHHbIN KO3 MULIMEHT
TPEHUS ¢ 0BCaAHON KOMTOHHOW NpY BpaLLeHW BHY TP
Hee, a COOTBETCTBEHHO, HU3KUM KOIMMULIMEHT N3HOCA
obcagHbIx Tpyd. KcTath roBops, nabopaTopHble
ncnbiraHnsa komnaHuy Mohr Engineering (CLLIA)
NoATBEPAWIN, YTO N3HOC 06CAOHBIX KOSTOHH OT
BO3OENCTBUS TaKX Xapa03HOVHIOBLIX MaTepuranoB
CHWKAETCS MPUMEPHO Ha 50 % Mo CpaBHEHWIO C
N3HOCOM 3aMKOBbIMU COEOVHEHVSIMU, HE 3aLLIMLLIEHHBIMM
xapabeHouHrom. B 2017 r. nccnenoBaHys MOCKOBCKOM
nabopartopun NOATBERAVIV OaHHbIE PE3Y/bTaThl.

Kpome Toro, yMeHbLLIEHWE TRPEHUS MeXXaY BypUbHON

1 06CaaHOM KONOHHOM B CKBAXKMHE 1 YMEHbLLEHNE
NNoLaaM CONMPUKOCHOBEHWS BYPUIBHOM KONMOHHbI

C HEOBCaKEHHBIM CTBOJSIOM MPUBOAUT K CHYDKEHMIO
CKPY4MBaIOLLMX U OCEBbIX HArPy30K Ha KOMTOHHE, YTO
CNOCOBCTBYET MOBbILLEHNID 3NMEKTUBHOCTU BYPEHMS
YBENMNYEHNIO MEXAHNYECKOWN CKOPOCTM MPOXOOKU.

CTonmocCTb xapabeHamHra npuv HaHECEHUM ero Ha HoBble
OypusbHble TPYObl B KAYECTBE AOMONHUTENBHOM OMLMMA
OyOeT oTInM4aTbCs B 3aBUCUMOCTM OT MPOV3BOANTESNS,
HO B cpeaHeM cocTaBuT npumMepHo 13 000 pybnen

3a TOHHY Beca 6ypunbHoM Tpyobl nnn 4-9 % ot
CTOMMOCTM 3aKasa. [JaHHble BIOXXEHMS OKyMNatoTCs 3a
CYET YBEJIMYEHMSI PECYPCA VHCTPYMEHTA U CHKEHMS]
PaCXOA0B, CBS3aHHbIX C HEOOXOANMOCTLIO Er0 HYaCcToN
3ameHbl. Pacxodbl MOXHO AOMOSHUTENIbHO COKPaTUTb

B pasbl, EC/IM MO MEPE U3HOCA 3aLLMTHONO MOKPbITAS
MOBTOPHO HAHOCUTbL €0 CUNaMK CreLManManpoBaHHbIX
KOMMAHWN-HaMIaBLL/KOB, NMEIOLLLX COOTBETCTBYIOLLLYO
NMLEH3MIO. TakM 0B6Pa3oM, 3KOHOMUS Ha BypPUIBHON
KOJIOHHE B CPEAHECPOYHOM 1 AOrOCPOYHON
MepPCneKTUBE MOXET COCTaBUTb AECSATKN U [aXKe COTHU
MUIIMOHOB pybnen. CTOMMOCTb CaMoro Ham1aBoO4YHOro
MaTtepurana OT/IMHaeTCs y PasHbIX MPOU3BOOUTENEN, HO
Mpv 8TOM Takas pas3HuLa A8 KOHEYHOO MNOSIb30BaTENS
0Ka3blBAETCH MUHMMASIBHOW, Tak Kak CyMMa, 3a/10)KeHHast
Ha XapAbeHOMHT, TakKe BKIIYAET YCIyr MO HAHECEHWIO
MOKPLITUS 1 COMYTCTBYIOLLME PacXodpl.

MoBTOpHOE HaHeceHue xapab6eHanHra
HannaBouHble MaTepyasibl IpeMyM-Kiacca NpeacTaBisoT
cobolt TBEpAYHO CTa/TbHYHO MaTPULLY C BKITKOYEHEM
KapbUOOB 1 06ECMEUMBAIOT MaKCUMasTbHYHO CTOMKOCTb K
abpasrBHOMY USHOCY 1 HU3KUIA KOS MULIMEHT BO3AENCTBUS
Ha obcadHyto KOMOHHY. C TeYeHreM BpeMeHn BypoBble
pPaboTbl MPUBOOSAT K M3HOCY 3aLLUMTHOIO XapaoaHayHra.
CKopOoCTb M3HOCa onpeaenseTcs npodunemM CTBoa
CKBaXXVHbI, XapaKTepUcTUkamm pasbyprBaeMbix Nopom,
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The cost of hardbanding, as an option on new drill pipes
varies depending on the drill pipe manufacturer. If we
take an average, it's around 13,000 rubles per ton of dfrill
pipe, or approximately between 4-9% of the order cost.
The resultant savings emerge through a longer service
life of the assets, and so less frequent capital spend on
replacement. This saving can be extended and multiplied
by having the hardbanding reapplied multiple times by

a local licensed service company when it eventually
becomes worn. Therefore, the potential medium to longer
term savings on a drill string could be counted in the
millions of rubles. The cost of the hardbanding material
itself varies by product, however the overall difference to
the end user upon purchase is minimal, as the amount
allocated to hardbanding as described includes the
service of application and its associated costs.

Reapplication of Hardbanding

Premium hardbanding materials are made from a
combination of a tough steel matrix with added carbides,
to give maximum abrasion resistance and casing
protection. The material will eventually wear during drilling
operations, with the rate of wear determined by the wells
profile, formation characteristics, drilling methods and
other factors. When inspections reveal the height of the
hardband has fallen to 0.8mm or less, it should be sent for
reapplication. Different Hardbanding materials will wear at
different rates under the same conditions.

Depending on the worn hardbanding material previously
applied, reapplication can be straight forward and simple,
or it can be more complicated. During welding, the
material being applied penetrates and mixes with the base
material it is being applied to. On the first application to a
new tool joint, the final hardbanding layer will have some
dilution from the base tool joint material and contain a
percentage of both the softer and harder chemistries. With
reapplication, the weld material is being applied over the
previous partially diluted hardband, and so the result is a
higher percentage of hard material.

Dilution is an important consideration because the chemistry
of different hardbanding products varies greatly. The base
matrix and carbides used for wear resistance are unique to
each product. Carbides used include Niobium, Titanium,
Boron and Chromium and they are found in varying
percentages in the overall chemical footprint of the product.
Each product can be categorised depending on which
carbide is present. Although some hardband materials

are compatible, care should be taken when applying one
product over another, as conflicting chemistries may cause
the hardband to crack and fail. Similarly, some products have
a chemistry which is stable after the first application but can
fail after reapplication when the effects of dilution from the
softer tool joint material are reduced. Laboratory testing has
shown that some elements, for example boron, are unstable
in higher percentages and result in cracking.

www.rogtecmagazine.com
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B GYPEHVE

NPVIMEHSEMbIMIA METOAVKaMM BYREHNST U MPOYMMA
thakTopamm. ECm MHCMEKUVISt MoKasaua, yYTo BbicoTa
HarIaBkX yMeHbLLMMack 0 0,8 MM 1 MeHee, XapabeHayHr
crefdyeT HaHeCcTy 3aHOBO. CKOPOCTb U3HOCA 415
PasIMYHbIX HAMIABOYHbIX MaTepuasioB ByOeT OTIMYaTLCS,
JI0Ke €CIN YCIOBUS KCITyaTaLy OAYHAKOBDI.

B 3aB1CKMMOCTI OT TOro, Kakmm MaTepuasioMm bbina
BbINO/IHEHA M3HOCUBLLASACS HariaBka, MOBTOPHOE
HaHeceHVe XxapabeHaVHra MOXXET OKa3aTbCs Kak BMOJIHe
NPOCTON, Tak 1 BECbMAa C/I0XKHOM 3adaden. B npouecce
HaMAaBKY TBEPOOCMIABHbIA MaTepyan CriaBnNseTcs

1 CMELLMBAETCHA C OCHOBHbBIM METAUT/TIOM BYPUSTBHOIO
3amMka. Korga xapabeHavHr Cnonb3yeTcs BriepBble

Ha HOBOM 3aMKe, OKOHYaTENbHO CHOPMNPOBAHHOE
3alUMTHOE MOKPbITUE YaCTUYHO Pas3baBNAeTCs
OCHOBHbIM METaJIIOM 3aMKOBOIO COeANHEHNST. TO eCTb
XapabeHOMHIrOBbIN CNOW BKIOYAET B ONPeasneHHoM
NPONOPLUMN Kak TBepAbIM, Tak 1 Bonee MArknin crnaas.
[Mpv NIOBTOPHOM HaHECEHUM U3HOCOCTOMKNIA MaTepual
HaHOCUTCS MOBEPX paHee YacTUYHO pas3baBiEHHOro
Martepuana xapabeHamHra, 1 B peaynbTare NpoLEeHTHOe
COOTHOLLEHWNE TBEPOOrO Crnnasa yBeIMHMBaETCS.

PasbaBnieHne — 3T0 BaKHbIN (DaKTop, KOTOPbIN
HeOBX0AMMO NPUHVMATL BO BHUMaHME, Tak Kak
XVMNYECKUIA COCTaB Pa3finyHbIX TBEPAOCMIaBHbIX
HamM1aBoOK 3HAYUTENIbHO OTNnYaeTcs. [/l ocHoBHas
MarTpuua, 1 kapbuapl, obecnedmBaroLmne
N3HOCOCTOMKOCTb, B KAXKAOM KOHKPETHOM
XapA63HOMHIOBOM MaTepuane yH1kaibHbl. CocTas
MaTepuana BKIKOYaeT Takme kapbmngoodpasyroLye
3MEMEHTbI Kak HMOBWIA, TTaH, 6op 1 XPOM, 1 A0S
KaKOOro 13 HX B 0BLLEM XMMUYECKOM COCTaBe
KOHKPETHbIX MateprasioB CYLLIECTBEHHO pa3nyasTcs.
Mo>XHO KnaccuuumMpoBaTh HanIaBKy B 3aBUCUMOCTY OT
MPUCYTCTBMS TOMO U MHOMO Kapbuaa. XoTa HeKOTopble
MaTtepvasibl 1 COBMECTUMbI MEX My COOOoW, NMpu
HaHECEHUIN OHOMO MOBEPX APYroro cneayeT NPosBASTb
OCTOPOXXHOCTb: HECOBMECTVMOCTb XMNYEeCKOIro
COCTaBa MOXXET MPVIBECTU K MOSIBIEHMIO TPELLWH B
TBEPAOCMNIAaBHOWN HarnaBke 1 PaspyLLeHNO 3aLLIMTHOMO
NoKpPbITUS. KpoMe TOro, HEKOTOPbIE MaTepuasbl,
XVMWNYECKUI COCTaB KOTOPbIX ABJ1AETCH CTabubHbIM
Mpv NepPBOM HAaHECEHWI, MOTYT PaspyLLaTbCs Mpu
NMOBTOPHOM HaHECEHUM 1N3-3a YMEHbLLEHWSA BIVSHAS
pa3baBieHnst 60s1ee MArKMM CrjlaBoM Matepuana 3amka.
J1abopaTopHble NCMbITAHUS MOKa3aW, YTO HEKOTOPbLIE
XVMNYECKNE B/1IEMEHTbI, HanpumMep 60p, CTaHOBSTCA
HecTabUNbHbIMU MPU YBENUYEHUN UX KOHLEHTPALMWN, YTO
MPVBOAUT K PacTPeCKMBaHNIO Xxapab3aHauHra.

Ecnn maTepuan BbibpaH npaBuibHO, BO3MOXHOCTb
MOBTOPHOMO HAaHECeHNs XapabeHamHra Ha OAHO U TO

»KE 3aMKOBOE COeAMHEHVE 6e3 NosBNeHVS nedeKToB
MPaKTNYECKM He orpaHmdeHa. Mpun yCnoBuM NpoBeaeHUs
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When the correct product is used, hardbanding can be
reapplied an infinite number of times to the same tool
joint without defects. With continued inspection and
reapplication, tool joint wear will never be the reason for
the drill pipe to be downgraded or scrapped. In a recent
survey of Russian Drilling Contractors conducted by
Hardbanding Solutions, it was found that wear on the
unbanded and unprotected tool joint was responsible for
drill pipe to be downgraded or taken out of service 67
percent of the time. The cost saving and convenience
earned by reapplying drill pipe hardbanding before it wears
off to keep it in premium class condition, as opposed to
allowing tool joints to wear down, can be substantial.

Modern driling methods mean the service life of the
unprotected drill string has been greatly reduced. Approving
capital spend on a new drill string so often is unnecessary
and for most pipe owners no longer an option. Some pipe
owners are beginning to see the benefit of inspecting and
reapplying hardbanding as needed, so that their assets are
not taken out of service prematurely. One West-Siberian
service company reported that of all the used drill pipe they
inspected with a premium hardband between 2011 and 2016,
96.7 percent of the tool joints remained in premium class.

Reapplication can be carried out at the workshop of

a licensed service company who offer a hardbanding
service, or it can be done at the rig site by companies who
offer mobile hardbanding. (Pic 2).

The Evolution of Hardbanding in Russia

10 years ago, it was unusual to see casing friendly
hardbanding used for Russian land drilling operations. The
technology was mainly used in offshore projects in the
Sakhalin and Caspian regions. Since then, the major drill
pipe manufacturers in Russia such as TMK and Technomash
Hilong, have installed their own hardbanding equipment

and orders of new drill pipe with hardbanding applied have
increased significantly. It's estimated that in 2018 more

than 60% of new box tool joints manufactured will have
hardbanding applied before they are shipped to the end-user.

A recent study commissioned by Russian Drilling
Contractor SSK, tested various products in a laboratory
environment and attracted a lot of interest from across the
industry. The number of licensed facilities in Russia with
hardbanding equipment offering reapplication has risen
from 3 in 2010 to more than 20 today.

Despite this sharp rise, the uptake and management of
hardbanding in Russia does not match that in other drilling
regions such as North America, Europe and The Middle East.
In these areas, hardbanding is applied to over 95 percent

of drill pipe, and it is reapplied as standard practice. If we
compare the total spend on hardbanding material in Russia
and the USA, according to whether it’s purchased for new
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B BYPEHVE

Puc. 2. HannaBouHas ycTaHOBKa B MOOUIBHOM UCMOSIHEHNN
Pic 2. Mobile Hardbanding Machine

PEryNSpHbIX UHCIEKLNIA 1 MOBTOPHOMO HAHECEHS
TBEPAOCM/IaBHOIO MOKPbITUS, N3HOC 3aMKOBbIX COEAUHEHIA
HUKOIOA HE CTAHET MPUHYMHOM NepeBoaa BypunbHOM TPyOb!
B 60168 HM3KYIO MPyMMy NPOYHOCTU UM €€ CIncaHns. 1o
pesybTatam HedaBHEro Onpoca POCCUNCKIX BYPOBbIX
NOAPSAYMKOB, MPOBEOEHHOMO KoMMaHnen Hardbanding
Solutions, okasanock, 4YTo B 67% CnyyaeB UMEHHO
CYLLECTBEHHbBIN M3HOC HE3ALLMLLIEHHbBIX 3aMKOBBbIX
COEAVHEHWI MO HAPY>KHOMY AVAMETPY MPVBEN K MEPEBOAY
OypUIbHbIX TRYO B 6OEe HU3KYHO rPYMMY MPOYHOCTA LN
BbIBOLY V3 SKCryaTaumm. BoccTaHosneHve xapabeHanHra
Ha BypuIbHbIX TRYOax A0 TOro, Kak OH U3HOCUTCH "B

HOMb”, N NoAdgPXKaHVe ero B pabo4emM COCTOSHIM,
MO3BOSIUT HE AOMYCTUTL M3HOC BYPUITbHBIX 3aMKOB MO
HapPY>KHOMY OVaMeTRY 1 OBECNEUNT SHAUUTENBHYHO
3KOHOMUIO B1arofaps MPOANIEHNIO 3dEKTUBHOMO pecypca
BypPUIBHOrO MHCTPYMEHTA.

CoBpeMEHHbIe CNOCODbLI BypeHNS 3aMETHO COKPaTUN
aKcnayaTaUoHHbIN pecypc BYpUsbHbIX KOMTOHH C
HesalMLLIEHHbIMK 3aMKaMK. BbloeneHne Hemasbix
CPEACTB Ha YacToe NPUODBPETEHNE HOBbIX KOMM/IEKTOB
OypPUIbHBIX TPYD HE ABMFETCHA YEM-TO 06S3aTEbHBIM,
a o9 60MbLUNHCTBA BriagesbLEB TPyObl 1 BOBCE

He NpeacTaBNSeTCs BO3MOXHbIM. HekoTopble
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drill pipe at the manufacturing plant or for field reapplication
by service companies, there is a significant difference. In the
USA around 65% of all hardbanding material sold is for field
reapplication, and in Russia that figure is around 10%. (Pic 3)
This shows that in most cases, hardbanding is only being
applied once per drill pipe in Russia, when the tool joint is
manufactured. In other regions hardbanding is applied to the
same drill pipe several times during its useful life.

Drill Pipe Endurance

The reason for this difference is that drill pipe in Russia

is being taken out of service because of other failures

before the initial hardbanding wears, so the opportunity for
reapplication never happens. Washouts on the pipe body
and threads requiring recuts are the most common reasons,
according to respondents to the Russian Driling Contractors
Survey. Threads can be repaired, and regularly are with
machine shops around the country offering this service (often
the same companies who offer hardbanding reapplication).
However, a washout on the drill pipe is fatal.

So, the issue that is slowing the progress of
hardbanding technology in Russia appears to be the
higher rate of washouts experienced during drilling.
Maximum value is gained from hardbanding when drill
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DRILLING

KOMMAHW HAYMHAIOT MOHMMATb MPEnMYLLIECTBA,
KOTOPbIE MOXHO NOJyYUTh 61aroaps OTCIeXBaHNIO
N3HOCa XapAbsHaMHra 1, NPy HEOOXOANMOCTU, ero
MOBTOPHOMY HAHECEHMIO, — 3TO MO3BOSISET UCKITIIOYNTD
NPEeXXOAEBPEMEHHbIN BbIBOL OYPUSIBHOMO MHCTPYMEHTA
13 skcnnyarauun. o nHdopmaLn, Noay4eHHoOM OT
OJHOM 3anagHO-CUBUPCKON CEPBNCHOM KOMMNaHWK, B
96,7 % CcnyyaeB COCTOSIHME 3aMKOBbIX COEANHEHNA Ha
Tpybax ¢ HaHeCEHHbIM NMpeMuasibHbIM XapAOeHONHIOM,
NPOVHCNEKTNPOBaHHbIX eto B nepmog ¢ 2011 no 2016 rr.,
NPOOOJKAIO COOTBETCTBOBATL KI1ACCy MPEMUYM.

lMoBTOpHOE HaHeceHe xapadeHaMHra BO3MOXHO Ha
PEMOHTHOW 6a3e Cneumann3aMpPoOBaHHbIX KOMMAHWIA,
KOTOPbIE UMEIOT COOTBETCTBYIOLLYHO JIMLIEH3MIIO 1
oKasblBatOT MOAO6HbIE yCnyrn. BoccTaHoBNEHME
XapAOsHAVHIa TakkKe MOXET ObITb BbINMOHEHO
HenocpeaCTBEeHHO Ha BYPOBOW N APYroM
MPOV3BOACTBEHHOM OOBEKTE 3aKasuiKa KOMMaHUAMM-
Harn1aBLLUYIKaMW, UMEKLLIIMY MOBUIbHOE 0B0pYaoBaHME
[OJ15 HAHECEHWST UIBHOCOCTOMKOrO XxapabaHavHra. (Puc. 2).

UcTopunsa npumeHeHns TEXHO0rMun
xapab6aHouHra B Poccun

Ewle necatb neT Hasan, npuMeHeHne npu BypeHmm

Ha Ccylle TBEPOOCMNIaBHbIX HANIaBOK C HUSKUM

KO3 PULIMEHTOM N3HOCa 06caaHbIX TPYO ObiNo

peoknm gBneHnemM B Poccumn. B ocHoBHOM aaHHas
TEXHOIOMMSt UICMOIB30BasIaChb NPV paspaboTKe MOPCKMX
MEeCTOPOXOEHNI Ha Lefibhax CaxanmHa 1 Kacnunmckoro
Mopsi. Mo3xe, KpyrnHble NPOV3BOANTENN BYPUbHBIX
Tpyb B Poccum, Takme kak TMK 1 TexHomall XamnoHr,
YCTaHOBU/IM COBCTBEHHOE 0OOPYAOBaHNE A1 HAHECEHUS
TBEPAOCMIABHbBIX HaMIaBOK, MOCSE HYero 06beMbI
3aKa30B MNPOWN3BEAEHHbIX B POCCUN HOBbIX OYpUIIbHbIX
TPyO C 3alMUTHBIM NOKPLITUEM 3HAYUTESTbHO BO3POC/IM.
CornacHo nporHogy B 2018 r. 6onee 60 % HOBbIX
BypubHbIX TPY6 ByayT NOCTaBAATLCS 3aKad4lkaMm C
3aLLMLLEHHBIM XapAOeHANHrOM MyDTOBbLIM KOHLIOM.

B xome HepaBHero nccneqoBaHms, MpPOBEAEHHOrO
poccuickM ByposbiM nogpsaqkom CCK,
TBEPAOCM/IaBHbIE MaTepVasTbl Pa3/INMHHbIX MPOV3BOANTENEN
MPOLLIN JabopaTopHbIE VCMbITaHNS, YTO BbI3BASIO XKBOW
NHTEPEC B OTpac/ 1. KOMYECTBO JIMLEH3NPOBAHHBIX
POCCUNCKMX MPednpUSTAA, UMEIOLLIVIX HaniaBOYHOe
0B0pYLOBaHME U OKa3bIBAKOLLIX YCIYrA MOBTOPHOIO
HaHECEHWS TBEPAOCMNIABHbIX HAMIaBOK BO3POC/IO C 3X B
2010 r. oo 6onee 4em 20-T1 B HACTOSILLIEE BPEMS.

OpHako, HECMOTPS Ha CTPEMUTENBHbIN POCT, OCBOEHME U
BHeApeHWe JaHHOW TEXHOIOMMN B POCCUM HECPaBHUMO C
OpYyrMMmn HedhbTeaobbIBaKOLLMMM PETVIOHAMW M1Pa, TakMM
kak CeBepHas AMepuika, EBpona 1 BavkHunin BoCcTok,
roe xapabeHamHr ncnosbayeTtcs Ang 95% 6ypunbHbIX
TpyO, a ero NOBTOPHOE HAHECEHWE SBNSETCS 0ObIYHOM
NPaKTUKON. ECan »e Mbl CpaBHUM 00LLME pacxodbl Ha
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COOTHOLLIEHUE MeXX Oy 3aKasamy Ha TBepAOCTUIaBHble HarU1aBku: NepBuUYHOE
HaHeceHue Ha HoBble GypusibHble TPy6bl U MOBTOPHasA Hariaeka (%)

% of Hardbanding Material Ordered for New Dirill Pipe vs Reapplication
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pipe is regularly inspected and repaired, and when

it survives for an extended period. Russian Drill Pipe
Manufacturers report that orders of Internal Plastic
Coating (IPC) for new drill pipe are increasing. IPC
increases the efficiency of hydraulics during drilling
and, crucially, prevents or reduces corrosion to the
internal diameter of the pipe body, which is one reason
why washouts occur. An increase in the share of drill
pipe with IPC should therefore lead to longer life and a
greater requirement for hardbanding reapplication.

Also, a recent study on ‘Predicting and Preventing Drill
String Fatigue Failure’ published by SSK specialist Oleg
Fomin in ROGTEC magazine, found that fatigue failure
washouts were often caused by an accumulation of
micro-cracking in the pipe body. Micro-cracking occurs
during drill string rotation within the curved section of
the well, when the drill pipe flexes, and with cumulative
fatigue wear the micro-cracks grow and pipe wall failure
(washout) is the result. (Pic. 4).

This type of drill pipe failure is more frequent in Russia
compared to other regions of the world. One reason is
that 12m long drill pipe (APl Range 3) is more widely used
in Russia, while in other regions 9m long drill pipe (API
Range 2) is more prevalent by a considerable margin.
Regarding endurance of drill pipe, if all other parameters
like quality of steel are equal, the shorter 9m pipe has
greater fatigue strength than 12m pipe. This is because
9m long pipe rotated in curved sections has more contact
points with the wall of the well (at each tool joint) which
reduces the bending stress on each individual pipe.

Much of the hardbanding sold in Russia for reapplication is
applied for the few contractors who use 9m drill pipe and
IPC. With less IPC used and a higher percentage of 12m dill
pipe, it's clear to see why the useful life of drill pipe is reduced
and reapplication of tool joint hardbanding is yet to become
mandatory in Russia. The use of 9m drill pipe in Russia is on
the rise, again as a result of an increase in directional drilling.
Other factors also affect the longevity of drill pipe such as
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B GYPEHVE

TBepOOoCnnaBHyto Hamnaeky B Poccum n CLLA ¢ y4eTom
MEPBUYHOMO M MOBTOPHOMO HAHECEHNS 3aLLMTHOIO
MOKPbITUS Ha 3aMkuK BT - T.e. HAHOCUTCS NN Xxapa63HAVHN
NMPOV3BOAMNTENEM Ha HOBYO OYPUIbHYO TPYBY NN e
MOBTOPHO HAHOCUTCH CRELMaIM3MPOBaHHOM KOMMAaHUEN
— TO pasHunua byaeT cyulectseHHon. B CLLA okono 65

% HanaBO4YHbIX MaTepPUaoB NPUOBPETaAETCA UMEHHO
[J19 NOBTOPHOrO HaHeceHus. B Poccum xke gaHHbIN
nokazaresib coctaenaet npumepHo 10 %. (Prnc.3) 3T1o
03Ha4vaeT, 4To B Poccum B BONbLUNMHCTBE C/y4aes
XapO63sHAMHI NS BYpUNbHbIX TPYO HAHOCUTCH TOSTBKO
O[VIH pa3 - NPV N3roTOBIEHUM 3aMKOBOIO COEONHEHVIS.

B gpyrux pervoHax mypa xapabeHanHr HaHOCUTCA Ha
OfHY U Ty e BypuIibHyto TRYOY HEOOHOKPATHO B TeHeHUe
BCEro cpoka ee sKcrsyarauuu.

MpOYHOCTHbIE XapaKTEPUCTUKMN BYPUIbHbBIX TPYO
OpHa 13 BEPOSATHBIX MPUYNH BbILLEYKA3aHHOW PagHuLp
MOXET 3aK/toHaTbCst B TOM, HYTO B Poccum BypusbHas
Tpyba BbIBOAMUTCS U3 aKCMJlyaTaLmn 40 TOro, Kak
nMepBOHaYa/IbHO HAHECEHHBIN XapAO3HOMHI yCneBaeT
N3HOCUTBCS — MOSTOMY HEOOXOANMOCTbL B €r0 MOBTOPHOM
HaHeCeHW BO3HMKAET ropasfo pexxe. 10 MHEHWIO
paboTatoLrx B Poccun 6ypoBbIX NOOPSAHNKOB,
MPUHSABLUMX y4acTUE B CreLmaibHOM Onpoce, YalLe
BCEro 3TO MPOVCXOANT 13-3a MPOMbBIBOB MO TeSy TRYObI
M HEOBXOOMMOCTY NEPEHAPE3KM PE3LOOBOM YacTy.
Pea3bboBoe coegyHeHME MOXHO BOCCTaHOBUTb, YTO

11 OCYLLEECTBIAETCS PETYIAPHO B TOKAPHbBIX LIEXax,
OKaablBaOLLMX MOJ06HbIE YCYrW HA TEPPUTOPUM BCEN
CTpaHbI (HaCTO 3TW >KE KOMMaHWM TakxKe NPeaoCTaBIstoT
YCyry NOBTOPHOIrO HaHeCEHNS XxapaoaHamHra). OgHako
MPOMbIB Tena BypuibHOM TPYObl PEMOHTY HE MOAIEXUT.

Taknm 0bpasom, hakTopoM, 3aMeanAroLLVM PasBuTne
TexHoorMn xapadeHanHra B Poccum, o4eBnaHo,
CTaHOBUTCS 6O/bLLIOE KOIMYECTBO MPOMBIBOB,
BOSHUKAIOLLIMX B MPOLIECCE BYpPEHVIS. 3alLUTHBIN
XapAO3HOMHI AaeT MakCUMasbHYHO OTaady npu
PErYNAPHON MHCIEKLIM 1 PEMOHTE BYpUITbHBIX TPYD, a
TaroKe MPY YBENIMHEHWI 1X SKCTIyaTauMoOHHOMO pecypca
Mo Tesy 1 pe3sboBOMY COeANHEHMO. Poccuiickime
NpOV3BOAUTENN BYPUIBHBIX TPYD COOBLLAT 06
YBESMUEHMN KOMMHECTBA 3aKa30B Ha TPYOb! C BHYTREHHUM
MOSIMMEPHBIM MOKPBITMEM. Takoe MOKPbITVE MOBLILLAET
3O PEKTVBHOCTL MPOMBIBKM CTBOJTa CKBaXKMHBI MK
OypEHUN 1 NPEAOTBPALLAET UM CYLLECTBEHHO CHKAET
KOPPO3WO Ha BHYTPEHHEN MOBEPXHOCTV TeNna Tpydbl,
KOTOpas SABSETCH OAHOW 13 MPUYMH NMPOMbIBA. TaknM
06pa3oM, yBenmHeHNE A0 BypUbHBIX TPYD C BHYTPEHHMM
MOKPBITUEM AO/HKHO CNOCOBCTBOBATL MOBbLILLEHNIO UX
aKcnayaTauMoHHOrO pecypca U poCcTy NOTPEObHOCTY B
MOBTOPHOM HaHECEHNM TBEPAOCMNIaBHOM Han1aBKy s
BOCCTaHOBJIEHWSI U3HOLLIEHHOIO XapA03HanHra.

Kpome Toro, kak roBOpuUTCH B CTaTbe «YCTaNOCTHOE
paspyLueHne 6ypusbHbIX TRYO, ero MpOrHo3MpoBaHne
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Puc. 4. MNpombiB Tena 6ypunbHON TRyobl
Pic 4. Washout on Dirill Pipe Body

quality of the steel, operational conditions, and the frequency
of inspection and repair.

Conclusion

The rapid rise in the use of hardbanding in Russia over
the past decade can be explained as a direct result of
the increase in modern drilling methods by Russian
Driling Contractors over the same period. As with any new
technology, end-users must be supported by manufacturers
to enable them to gain an understanding of the products,
and how to get the most value out of using hardbanding.

Most companies already understand the value of protecting
tool joints with hardbanding and order new drill pipe with their
preferred material applied at the factory. However, uptake of
reapplication of hardbanding has been lower than in other
drilling regions, so the full potential benefit of the technology
is not yet being realised. The main reason is most likely that
the majority of drill pipe is not surviving as long as the first
application of hardbanding. However, with an increase in the
use of other technologies such as internal plastic coating,
and an increase in the amount of shorter, 9m drill pipe being
used in Russia (also demanded by harsher modern driling
methods) this is likely to change.

With reapplication on the rise, choosing a hardband material
with the chemistry to provide the perfect balance of abrasion
resistance, casing friendliness, and reliability is going to
become even more important to the drill pipe owner. Some
chemistries of hardbanding alloys are more applicator friendly
with regard to reapplication. These products often have
certifications that have a third-party validation of reapplying
their hardbanding products over their own material as well as
other hardbanding alloys on the market.

The Russian drilling industry is striving towards higher
performance goals with modern drilling methods. The
drill string specification, inspection, repair, and protection
technologies such as hardbanding will help in allowing
those goals to be met economically.
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DRILLING

1 NpodhunnakTka», HegaBHO onybMKoBaHHOM Onerom
®omMurHbIM B xxypHane ROGTEC, npuyrHOM NpOMbIBOB
ABMIFETCS HAKOMJIEHWE YCTaIOCTHbIX MUKPOTPELLMH B
Tene Tpydbl. MUKPOTPELLMHBI Pa3BMBaOTCS B MPOLIECCE
BPALLEHNST KOJTOHHbI B UICKPVBIEHHOM VIHTEPBAs1e
CTBOJ1a CKB2XXMHbI, Koraa bypuabHasa Tpyba narnbaetcs;
YCTaSIOCTHbIN U3HOC YBENMYMBAETCA MO MEPE pocTa
KOMMYECTBA MUKPOTPELLMH, 1 B Pe3dybTaTe NponcxXoauT
paspyLLeHMe CTEHKM TPYObI (MpoMbiB). (Puic.4)

[MogobHoe paspyLUeHne BypunbHOM TPyObl ropas3no
yallle BCTpeyaeTcs B Poccum, 4em B Apyrnx pernoHax
MUpa. ITO MOXET ObITb CBS3aHO C TEM, YTO B Poccumn

B OCHOBHOM VCMONb3YOTCS BypUibHblE TPYOb! ASTMHON
12 M (AP, rpynna gavH 3), B TO BPEMS Kak B APYrX
PervioHax Mmpa 3Ha4YnTESIbHO LLMPE PacipOCTPaHEHb!
TPy6bl aamHoM 9 M (AP, rpynna gmH 2). Mpy Npo4mnx
paBHbIX MapamMeTpax, TakMX Kak Ka4ecTBO CTanu,
BHYTPEHHWIA U BHELLHWUIA AVAMETP TPYO, yCTanocTHad
BbIHOC/IMBOCTb DONEE KOPOTKUX OEBATUMETPOBbLIX TPYO
OyOeT BbilLE, YeM Y TRYO A/MHOM 12 M: OeBATMMETPOBAS
Tpyba, BpallaoLascs B UCKPUBIEHHOM NHTEPBaUTE,
NMEET 60JIbLLIE 30H KOHTaKTa CO CTEHKOW CKBaXKMHbI
(Ha KaXXOOM 3aMKOBOM COEAVHEHWM), YTO CHUKAET
N3rndaroLLee HaNMPSHKEHME B KaxXO0W OTAENbHOM Tpyoe.

BonblLuas YacTb Xapa63HANHIOBbIX MaTEPUASIOB,
peanmayembix B Poccum oisi TOBTOPHOIO HAaHECEHS,
MPUMEHSAETCS BCEMO /L HECKOIBKMM MOAPA0HMKaMN,
KOTOpbIE NCMOJL3YHOT AEBATUMETPOBbIE BYPUSIBHBIE

TPYObI C BHYTPEHHM MOSIMMEPHbIM MOKPLITUEM. Y4UnTbIBas
HEYaCcToe NCMONb30BaHME BHYTPEHHEMO MOKPBITUS U
LUMPOKOE pacnpoCTpaHeHe OBEHaOLATVIMETPOBBIX
BypUIbHbIX TRYO, MPUHMHA TaKOro COKpPaLLEHHOMO pecypca
OypPUIBHON TPYBbI CTAHOBUTCH OHEBMOHON. Takxe

3TO OOBACHAET, MOYEMY TEXHOIOMS BOCCTAHOBIEHUS
xapabeHayHra B Poccum Bee elLie He cTana abCooTHON
HEOOXOAMMOCTLIO. [eBATMMETPOBLIE OypUbHbIE TPYObI
HabuparoT NONyNSAPHOCTL B POCCIM B HEMaUTOM CTEMEHN
Bnarogaps pasBUTLK HAKIOHHO-HAMPAaBIEHHOMO 1
FOPU3OHTasTBHOIO BypeHus. MNpo4unMm hakTopamm, KoTopble
TarKe BIVSIOT Ha PeCYpPC BypubHbIX TPYO, SBASKOTCS
Ka4eCTBO CTas1, YC/IOBUS SKCTyaTaLm, perynspHoOCTb
MPOBEAEHVS VHCAEKLMIA 1 PEMOHTHbIX PabOoT.

3akJitoueHue

CTpemMuTeNbHBIM POCT MOMYASPHOCTU XapabsHOMHIa B
Poccum 3a nocnegHee AECATUNETUE MOXXHO HaMPSIMYHO
CBSA3aTb CO BCE BOMbLUMM MPUMEHEHMEM COBPEMEHHbIX
METOAVK BYPEHUS POCCUNCKMK BYPOBbIMM
nogpsiaqkamun. Kak 1 B ciydae ¢ itobom apyrom HoBOM
TEXHOI0MVEN, MPOU3BOAUTENN XaPaO3HANHIOBbLIX
MaTepunanoB OOJHKHbI MOMOraTb KOHEYHBIM
NoJIb30BaTENAM Jlyulle pas3obpaTbcs B OCOOEHHOCTSX
npeanaraeMbix MaTepranoB U MakCUMaslbHO

3P DEKTVBHO NCMOMB30BATL XapAOEeHOVHT.
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BOoNbLUNMHCTBO KOMMaHUM y>Ke MOHUMAIOT, HACKOJ1bKO
Ba>KHOW SBMIFETCS 3alMTa 3aMKOBbIX CO8AVHEHIN
XapAO3SHOMHIOM, 1 3aKa3blBaOT HOBYHO BYPUIBHYIO
TpyBy Y NPOU3BOANTENEN C Y>KE HAHECEHHBIM 3ALMTHBIM
N3HOCOCTOMKMM MOKPbLITUEM U3 KOHKPETHOIrO Matepviana.
OpHako, B OT/IM4YME OT APYrX HeTerazoBbIX PErMOHOB
Mu1pa, MacLLTadbl NPUMEHEHNSA MOBTOPHOMO HAHECEHNS
xapaberauHra B Poccum noka ocTaroTest HEOOMbLLUMMMK,
MOSTOMY MOTEHLMAa CaMOn TEXHOIOMM 3aLLUMTHOIO
xapab3HOVHra BCe ELLe He PacKpPbIT B MOJIHOM MepE.
OCHOBHas NMpUYMHA 3aK/TIKOHAETCS B TOM, YTO CPOK
aKkcnnyarTauun 60MbLUNMHCTBA OypunbHbIX TPYD BCE

eLe MeHbLLE pecypca X 3alMTHOrO XapaosHavHra.
OpHako, yunTbIBas pasBuUTUE OPYrUX TEXHOMOMN,
HanpyMep BHYTPEHHMX MOMMEPHbIX MOKPLITUN, a
TaKkke NOCTEMEHHbIN MEPEXOL Ha 60/1ee KOPOTKME
OEBATUMETPOBbIE TPYDObI B POCCUN (UTO Takke CBA3AHO
C YCNOXHEHMEM MPOMUASA CTBOSIA CKBaXKMHbI), AaHHasA
CUTyaLusl, CKOpee BCEro, N3MeHUTCS.

B atom cnyyae onst BnanenbLeB OypubHbIX TRYO Kak
HVKOrOa 6011ee BaXHbIM CTAHOBUTCS BbIOOP MaTtepuana
151 UBHOCOCTOMKOMO XapadaHaMHra: XVMNYECKIA COCTaB
[OJDKEH B paBHOM Mepe ahheKTUBHO 0becrnedmBaTb
CTOMKOCTb K abpasviBHOMY W3HOCY, HN3KYHO CTEMEHb
n3Hoca obcagHbIX TPYD U rapaHTMpOBaTh HAAEXKHOCTb B
npoLiecce akcryatauum. bnarogaps cBoeMy XUMNHECKOMY
COCTaBY, OTAESbHbIE CMNaBbl ABASOTCS 60/1ee yOOOHbIMA
[0J151 MOBTOPHOIO HaHeCeHWS. Takme Matepuasibl YacTo
VMEIOT CEepTUdMKATDI, BblAaHHbIE HE3ABCMbIMM
opraHn3adngaMm, KoOTopble NogrsepXaatoT BO3MOXXHOCTb X
MNOBTOPHOIO HaHeCeHA Kak NMoBepX cCaMnX 0869!, TaK 1 Ha
TBEPOOCM/IaBHbIE HAMIaBKM OPYrX MPOU3BOANTENEN.

Poccuinckas bypoBast 0Tpacsib CTREMUTCS K MOBLILLEHNIO
3P HEKTUBHOCTV CTPOUTENIBCTBA HOBbIX CKB2XKVH 32

CYET NMPUMEHEHMS MEPEOOBLIX METOAMK BypeHMs. A
Ka4eCTBEHHbIN YPOBEHb BYPUIBHOMO NHCTPYMEHTA,

€ro MHCMEKLIVS 11 PEMOHT, a TakKe TEXHOI0rN,
obecne4vBaroLLMe ero 3aLUnTy, Takne Kak MSHOCOCTONKIM
XapaosHOMH, obecnedat HEOBXOOVMYHO SKOHOMMIO 3aTpar
1 ByayT CNocoBCTBOBaTL AaslbHENLLIEMY MOBbLILLEHNIO
3(PPEKTMBHOCTN PabOTh! BYPOBbIX 1 CEPBUCHBLIX KOMMAHWIA.

Cnucok nutepartypbl

Oner ®omuH: Crnbunpckasa CeparcHas Komnarus (CCK).
CCK: YcTanoctHoe paspyLieHne BypusibHbIX TRy, ero
MPOrHO3MPOBaHWE Y NPOUIaKTUKA.
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