B GYPEHVE

®omuH Oner Nropesud, KoHcynbTaHT no HedTerasofobbiBatoLLEe OTpacan

Oleg Fomin, Consultant, Oil & Gas Production Industry

oeHTndunkaums n ydet HapaboTKu Ha BypusibHbIE
TpyOb! ¢ nomoLbo RFID-meToK

Identifying and Recording Dirill Pipe Operating Time

Using RFID Tags

B JaHHOWM CTaTbe OnMcaH NPOTOTUN UHAOPMALIMIOHHOMN
CUCTEMbI, MO3BONSAIOLLEN OTCIIEXXMBATH
nepemeLLieHe BypusbHbIX TPYO, PEMMCTPUPOBATL X
TEKYLLMIA DUBNHECKNA NBHOC, & TakXKE HaKomneHve
YCTa/IOCTHbIX MOBPEXAEHWN C MOMOLLIbIO TEXHONOMMA
RFID-noeHTndukaumn.

BypuibHble TPyObl OHA 13 CaMbIX KanUTaTOEMKIMX
cTaTten saTpart oig 1toboro BypoBoro NpennpusaTus.

B cpenHeM pacxogb! Ha NpUoBpeTEHNE HOBbIX
BypubHbIX TPYO cocTaBnsgeT okoso 20-25% oT

doHaa KanuTanbHbIX BNOXeHWN. C y4eTOM Cpoka
NOAE3HOro UCNOIb30BaHUSA BypPUIbHbBIX TPYD, KOTOPbIN
BapbupyeTcd OoT 2 00 6 JIET B 3aBUCUMOCTU OT
Ka4yecTBa M3rOTOBMEHNS, YCAOBUA SKCMTyaTaumm 1
CBOEBPEMEHHOIO PeEMOHTa. B pesynbtaTte nonyyaeTtcs
BHYLLUUTENbHAS CyMMa, KOTOPYIO KOMMaHUN BblHYXXAEHbI
TpaTUTb AN NOOOePXXaHNg CBOEr0 Napka BypubHbIX
Tpyb B paboyem cocTodHun. Hanpumep, 3a 2018 rog,
poccunckne BypoBble NpeanpuaTua Nprobpenn 63 700
T CTasIbHbIX BYPUIbHBIX TRYD 1 MPUMEPHO CTOSBKO XKe
cnmcanu Ha oM (Tabs. 1).
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his article describes a prototype of an information

system that allows you to track the movement of drill
pipes, record their current physical wear, as well as the
accumulation of fatigue damage using RFID technology.

Drill pipes are one of the most capital-intensive cost items
for any drilling enterprise. Costs for acquiring new drill
pipes is averagely about 20-25% of the capital investment
fund. Considering the useful life of drill pipes, which
varies from 2 to 6 years, depends on the manufacturing
quality, operating conditions and timely repair. The result
is an impressive amount that companies have to invest

in order to maintain their stock of drill pipes in good
working order. For example, in 2018, Russian drilling
operators purchased 63,700 tons of steel drill pipes and
decommissioned about the same for scrap (Table 1).

In spite of the fact that great importance is attached to
the careful treatment of drill pipes at enterprises, the
situation is generally far from ideal in real life. According
to the established practice, the recording of drill pipes
is conducted non-individually for each pipe, but by
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DRILLING

HaumeHoBaHune KonuuectBo, t

e [

TMK 1 TexHomatu 40,700 TMK and Tekhnomash 40,700
Weima 10,000 Weima 10,000
Hilong 5,000 Hilong 5,000
DP Master, Elite n umnopt 13 Kutas 5,500 DP Master, Elite and import from China 5,500
Mpoyee 2,500 Other manufacturers 2,500
Wtoro 63,700 Total 63,700

Tabnuvua 1: Tabnviy Hy>KHO MepeKoMaHoBaTh, U3MEHMB MOPSA0K
CTPOK 1 yBpaB OTCTyrMbl, MPUMEP B MPUIOMKEHUN K MACHMY.

He cmoTps Ha TO, 4TO BEPEXKHOMY OTHOLLEHWIO K
OypunbHbIM Tpybam Ha NpeanpPUATUSX NpuaoaeTcs
OFPOMHOE 3Ha4YeHNe, B ENCTBUTENBHOCTU CUTyauus,
Kak npaBunio ganeka oT ngeana. o cnoxmsLUencs
npaxkTuke, y4eT bypubHbIX TPYO BeOeTcs He
VHOVBWAYabHO Ha Kaxkayto TPyOy, a no KOMMeKTam
(3meck nmeeTcd B BUAOY (hakTUYEeCKU y4eT Ha
npou3BOACTBE, MO ByXrasTEPCKOMY YHETY Kakaas

13 BypUsbHbIX TPYO — 3TO OTAESIbHOE OCHOBHOE
CPEeACTBO). [Npyn NOCTYNNEeHUN HOBbIX TPY6O Ha
MNPEAnPUSTIE TEXHNYECKME CNELManNCTbl POPMUPYIOT
13 HUX HOBbIM KOMMIEKT, 0hOpMASAIOT NacnopT
KomnnekTa Tpyb 1 ganee TpyObl NepemeLLaroTcs Ha
OypOoBYtO YCTAHOBKY A1 BBOAA B 3KCMyaTaLuto.
VicTopus akcnnyataumm Tpyb, Bktovas HapaboTKy no
METpaM MNPOXOAKM, YacaM LUMPKYISaUmMn nan obopoTam
poTOpa BEAETCS TEXHUYECKMMM CnieLmanncTamMmm

01 KOMMekTa B LUenom. B pesynbTate peasbHoe
COCTOSIHME U TEKYLLNN PECYPC OTAENbHOM BYPUNBHON
TpybObl 4OCTOBEPHO ONPEOEIUTb HEBO3MOXXHO, KPOME
Kak Mo BHELUHUM Npu3HakaMm ee prsn4ecKoro naHoca
NPy NPOBEeAEHUN UHCNEKLMN.

B pesynbTate 4acTto BO3HMKAET CUTyauus, Korga
NPakTUYECKN HOBbI KOMMIEKT MOXET ObITb BbIBEAEH
13 aKCMnyaTaumm No NPUYNHE HECKOSbKMX Cly4YaeB
BO3HWKHOBEHWSI MPOMbIBOB BYpUnbHbIX TPY6 (puc.1).
Kak npaBuio, NpoOMbIB CTAHOBUTCS PE3YNbTAaTOM
KPUTUYECKOIO HAKOMNEHUS YCTaNOCTHbIX
NOBPeXAeHnn B Tesie 6ypuabHoOn Tpybbl. Ho
MOCKOJIbKY CpeacTBaMm AeeKTOCKONUN ONpeaenTb
TPYybbl C KPUTUHYECKUM HAKOMMEHMEM YCTaNOCTHbIX
NOBPEXAEHUI MOXXHO /LWL Ha 3Tane, Korga
yCTaNIOCTHbIE MUKPOTRELLMHbI YK€ CHOPMUPOBAHbI

1 pecypc Tpybbl 65IM30K K ncYepnaHuto, To
TEXHUYECKME CMEeLUManUCTbl NPeanoYnTatoT
nepecTpaxoBaTbCs, BbIBECTU KOMMIEKT U3
aKcnayaTauum 1 NnepemMecTnTb ero Ha 6asdy XxpaHeHus
ONs 0anbHENLEro CnncaHus.

OpOHako, 3Has MHAMBUAYabHYIO HapaboTKy Ha Tpyody
MO>XHO C BbICOKOW CTEMEHbIO TOYHOCTU 3apaHee
oTbpakoBaTh «yCTaBLUME» TPYDbl U3 KOMMIEKTA U
COXPaHUTb ero B pabo4em COCTOSAHUN.
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Table 1: Drill pipes market volume in Russia for 2018 (data provided
by RPI, DP Master, NOV)

sets (the actual recording at production site is meant
here, each of the drill pipes is a separate fixed asset
according to the accounting). When new pipes arrive at
the enterprise, technical specialists form a new set, draw
up a passport for a set of pipes, and then the pipes are
moved to the drilling rig for commissioning. The history of
pipe operations, including the operating time per drilled
meters, circulation hours or rotor revolutions, is recorded
by technical specialists for the set as a whole. As a result,
the real condition and current life of a separate drill pipe
cannot be reliably determined, except by the external
signs of its physical wear during the inspection.

It often results in a situation when a practically new set
can be decommissioned due to several cases of drill pipe
washouts (Fig. 1). As a rule, washout becomes the result
of a critical accumulation of fatigue damage in the body
of a drill pipe. But since the flaw detection equipment
can determine pipes with a critical accumulation of fatigue
damage only at a stage when fatigue microcracks have
already been formed and the pipe’s life is nearly ended,
technical specialists prefer to be safe, take the set out of
service and move it to the storage base for further write-off.

Puc. 1: MNpombiB BypunbHOM TpyObl
Fig 1: Drill pipe washout
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TexHonorusa RFID

RFID (aHrn. Radio Frequency Identification —
pagmoYacToTHas UOEHTUMUKALMS) — 3TO TEXHOI0TUS
BECKOHTaKTHOrO ObMeHa AaHHbIMW, OCHOBaHHast Ha
MCNOMb30BaHUN PaaVOYaCcTOTHOrO 31EKTPOMarHUTHOro
nanydvenus. RFID npumeHseTca ois aBToMaTuy4ecKom
naeHT1VKaLmMn 1 ydeTa 06 beKToB.

Tunosas RFID-cucTema coctont 13 3-x 6a30BbIX
KOMIMOHEHTOB (puC. 2):

1. RFID-meTOK.

2. RFID-cuntbiBaTENEN.

3. MporpammHoe obecrnedeHue.

AHTEHHa
Antenna

CunTbiBaTenb
Reader

KomnbtoTtep
Computer

Puc. 2: Mpumep Trnoson RFID-cuctemsl
Fig 2: An example of a typical RFID system

O6wasn knaccudmkaumsa RFID-meTok
KoHcTpykTBHO RFID-MeTKM NpeacTaBisiioT U3 ceds
3NEKTPOHHBI YN C METAJNINPOBAHHOW aHTEHHON.
CyLLECTBYET HECKOJIbKO CMOcob0B Kiaccudukaumm
RFID-meToK (pric. 3):

1.To paboyen yacToTe.

2.T10 UCTOUHWKY MUTaHUS.

3. Mo Tvny namaTu.

4.T10 NCNOSIHEHMIO.

MO NCTOYHUKY NUTaHWUS:

1. AKTUBHbIE — UMEIOT BCTPOEHHYIO DaTapeto NMTaHnio U
He 3aBUCAT OT SHEPIUM CHUTBIBATENS, BCIEOCTBME HEro
CYMTbIBAKOTCH Ha BOSIbLLEM PACCTOAHNN, & TaKXKe MOryT
VMETb Pas/iyHble BCTPOEHHbIE AATHMKM TEMMEPATYpbI,
YCKOPEHMS!, BIXKHOCTU U T. M.

2. NaccuBHbIE — HE NMEIOT BCTPOEHHOIO baTapeun
MUTaHKS 1 MOMy4YatoT SHEPTUKO MYTEM NHAOYLIMPOBAHNS
SNEKTPOMAarHUTHOrO CurHasia oT cynThiBaTens. B
OT/IMYME OT aKTVBHbIX METOK, MACCUBHbIE METKU He
N3TyYatoT pagnocurHal.
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However, knowing the individual operating time for a pipe,
it is possible to pre-reject the fatigued pipes from the

set with a high degree of accuracy and keep it in good
working order.

RFID Technology

RFID (Radio Frequency Identification) is a contactless data
exchange technology based on the use of radio frequency
electromagnetic radiation. RFID is used to automatically
identify and record assets.

A typical RFID system consists of 3 basic components
(Fig. 2):

1. RFID tags
2. RFID readers
3. Software

General Classification of RFID Tags
Structurally, RFID tags are an electronic chip with a
metallized antenna. There are several ways to classify
RFID tags (Fig. 3) by:

1. Operating frequency.

2. Power supply.

3. Memory type.

4. Design.

By Power Supply:

1. Active tags — have a built-in battery and do not
depend on reader energy, due to which they are read
at a greater distance, and they can also have various
built-in temperature, acceleration, humidity sensors, etc.

2. Passive tags — do not have a built-in battery and
receive energy by inducing an electromagnetic signal
from the reader. Unlike active tags, passive tags do not
emit a radio signal.

3. Semi-passive tags — operate based on the principle of
a passive tag, but have a battery.

By Operating Frequency:

1. LF (Low Frequency) 125-135 kHz. “Ordinary” tag
cards, key fobs for intercoms and access control
systems, capsule tags for chipping of animals.

2. HF (High Frequency) 13.56 MHz. Transport travel cards,
wireless bank cards, NFC devices and tags.

3. UHF (Ultra High Frequency) 860-960 MHz. Active tags
and real-time positioning systems, alarm key fobs,
wireless keyboards, mice.

By Memory Type:

1. RO (Read Only) tags — the data is recorded only once,
immediately during manufacture. Such tags are suitable
only for identification. No new information can be
written in them, and it is almost impossible to fake them.

2. WORM (Write Once Read Many) tags — in addition to
the unique identifier, such tags contain a block of write-
once memory, which can later be read repeatedly.

www.rogtecmagazine.com
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B GYPEHVE

3. Mony-naccrBHble — paboTatoT MO MPUHLMMY MACCUBHOM
METKM, HO UMEIOT BaTapeto NUTaHNUs.

Mo pabouein yactoTe:

1.LF (aHrn. Low Frequency) — HuskovacToTHblE: 125-
135 k'Y, «OB6blYHbIE» METKM-KAPTOYKW, Bpeskn ans
[OMOMOHA U CUCTEM KOHTPOSA AOCTYNa, METKN-
Kancysbl OIS «<4UNMNPOBAHUS» XKMBOTHbIX.

2. HF (anrn. High Frequency) — BbicokodacToTHble: 13,56
My, TpaHcnopTHblE MPOE3AHbIE KaPTbl, BaHKOBCKME
BecnpoBoaHble KapThl, ycTporcTaa 1 MeTku NFC.

3. UHF (aHrn. Ultra High Frequency) —
CeepxBblcoko4acToTHble: 860-960 ML, AKTUBHbIE
METKW 1 CUCTEMbI MO3NLIMIOHMPOBAHWS B PEXMME
peanbHOro BPeEMEHU, Bpenikn curHanmaaumin,
6ecnpoBOaHbIE KaBMaTypbl, MbILLKU.

Mo Tuny namatn:

1.RO (aHrn. Read Only) — naHHble 3anncbiBarOTCS
TOJIbKO OMH Pag, cpasy npu U3roToBeHUN. Takme
METKW MPUFOOHbI TOSIbKO 15 MAEHTUDNKALAN.
Huvikakyto HOBYO MHDOpMaLMO B HUX 3anmncaTb Hesbas,
N NX NPaKTUYECKM HEBO3MOXHO noaaenats.

2. WORM (aHrn. Write Once Read Many) — kpome
YHUKa/IbHOMO MAEHTUDNKATOPA Takne METKM COaep kaT
610K OOHOKPATHO 3an1CbiBaEMOM NamsaTU, KOTOPYHO B
OasIbHENLLIEM MOXXHO MHOMOKPATHO YMTaTb.

3.RW (aHrn. Read and Write) — Takne MeTkn copep»kat
naeHTNrKaTop 1 610K NAaMSATU A1 YTEHNS/3anncu
nHdopmaumn. JaHHble B HUX MOTYT BbITb M
epesanmcaHbl MHOrOKPaTHO.

RFID-meTkun pns 6ypunbHbIX TRYO

[Ona noeHTudmkaummn 6ypuibHeIX TpyO B M1pe Hanbonee
pacnpOCTPaHeHbl METKW, BbIMOSIHEHHbIE MO CTaHAAPTY
EPC Gen 2 (nonHocTso Electronic Product Code Class

1 Generation 2). CtaHgapT EPC Gen 2 paspaboTtaH
MexxayHapoaHov opranmnsauven GS1 EPC Global, emy
Takxke cooTBeTcTBYET cTaHaapT ISO/IEC 18000-6C.

YCpeaHEeHHbIE TEXHUHECKME XapaKTEPUCTUKN
cyulecTtBytoLLmx RFID-meTok ans OypunbHbIx TRYO (prc. 4):
1. Cranpapt: EPC Class 1 Gen 2 / 1SO 18000-6C.

2. Pabouas yactota: UHF 863-868 MIL,.

3. [lMamaTtb:

a. EPC — 96 61T, yHVKanbHbI aeHTUDNKATOP METKN.
b.TID — 64 6UT, OEHTUMUKATOP NPOU3BOANTENSA U
MOLENM Ymna METKU.

c. User Memory — 512 6uT, xpaHeHue nobon
MHopMaLmK.

Tun namatu: RW — yTeHve 1 3anmncb AaHHbIX.

Linknbl 3anncu n cuntbiBaHng: 100 000.

XpaHeHve gaHHbIX: 10 ner.

CteneHb 3almTbl: IPE8 — NblieHenpoHNLAEMbIN
OOBEKT, BbIOEPXKNBAOLLUIN OSINTENBHOE MOrpy>XKeHve
B BOAY MO[, A2BNEHNEM.

NOo oA

84 | ROGTEC

Puc. 3: MNpumepsbl RFID-meToK
Fig 3: Examples of RFID tags

3. RW (Read and Write) tags — such tags contain an
identifier and a block of memory for information
reading/writing. The data in them can be overwritten
repeatedly.

RFID Tags for Drill Pipes

The tags made on the EPC Gen 2 (fully Electronic Product
Code Class 1 Generation 2) standard are the most
common used in the world to identify drill pipes. The EPC
Gen 2 standard is developed by the GS1 EPC Global
international organization, it also complies with the ISO/
IEC 18000-6C standard.

Averaged technical parameters of existing RFID tags for

drill pipes (Fig. 4):

1. Standard: EPC Class 1 Gen 2 / 1SO 18000-6C.

2. Operating frequency: UHF 863-868 MHz.

3. Memory:

a.EPC — 96 bits, unique tag identifier.

b.TID — 64 bits, tag chip manufacturer and model

identifier.

c.User Memory — 512 bits, storing any information.

Memory type: RW — read and write of data.

Read and write cycles: 100,000.

Data storage: 10 years.

Degree of protection: IP68 — dust-resistant object

that can withstand prolonged immersion in water

under pressure.

8. Material: Polyetheretherketone (organic thermoplastic
polymer) or stainless steel.

9. Operating temperature, at which the tag is read
consistently: —40 °C to +85 °C.

10. Maximum temperature, at which the operability is
maintained: —50 °C to +200 °C.

11. Dimensions: thickness 4-10 mm, diameter
10-28 mm, weight 8-30 g.

12. Reading radius: 0.5-1.5 m.

13. Cost: $10-$25.

N oA

Installing RFID Tags into Drill Pipes
The most convenient place recommended by
manufacturers to install RFID tags is an area of the milled

www.rogtecmagazine.com
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B BYPEHVE

8. Marepuan: NonmaprpahpKETOH (OpraHUYeCKnin
TEPMOMIaCTUYHbIA MOSMMER) VTN HEPXKABEHOLLIAS CTaSTb.

9. Pabo4as Temnepatypa Npu KOTOPOW MeTka
cTabwibHO cunTbiBaeTcd: oT —40°C go +85°C.

10. MakcrmarbHas TeMneparypa npv KOTOpOW COXPaHSIETCS
paboTocnocobHocTb: oT —50°C oo +200°C.

11. Paamepsbl: TonwmHa 4 - 10 mm, gnametp 10 - 28 MM,
Bec 8-30r.

12. Pagnyc cuutbiBaHus: 0,5 - 1,5 M.

13. CtoumocTb: $10 - $25.

Puc. 5: MecTo yctaHoBku RFID-MeTKn B hpesepoBaHHOM nase
BypUIBLHOrO 3amMKa

Fig 5: Place to install the RFID tag in a milled slot of the tool joint

YctaHoBka RFID-meToK B 6ypuibHble TPyObl
Hanbonee yaobHbIM 1 pEKOMEHAYEMbIM
NPOV3BOANTENAMM MECTOM ANs ycTaHoBKKM RFID-
METKM FBNISETCA 30Ha (PPE3EPOBAHHOMO Nas3a Ha Tene
BypPWIBHOMO 3aMKa CO CTOPOHbI HANNENs (puyc. 5).

YCTaHOBKa METKM He B 30HE Masa, a Ha OKpYr/ion
NMOBEPXHOCTU 3aMKa TakxKe [0MyCKaeTCsl, HO B TaKOM
cnyyae MeTky TpebyeTcs O0MOSHUTENbHO YriybuTs B
TeNo, YTobbl 3aLUNTUTL OT BOSMOXKHbBIX MOBPEXOEHNIN
NP UCTUPaHNS MOBEPXHOCTM BYpPUIbHOMO 3amka. o
Mepe yraybneHns MeTkn yxyauaeTcs e€ cCnocobHOCTb
CUNTBIBATBLCS CKaAHEPOM, a TakXKe YMEHbLLIaeTCs
0a/IbHOCTb CUMTBIBAHNS, MOCKOSIbKY OKPYXKarOLLIA MeTaUl
9KPaHMPYET PaaMoYacTOTHBIA CUMHAT MEXOY METKON 1
RFID-cunTbiBaTENEM.

Lns yctanoskn RFID-mMeTki B Tene BypunbHOro 3amka
BbICBEPIMBAETCA NOCaAOYHOE rHe3O0 (pric. 6). s
CBEPNEHNST MOXKET MPUMEHSATLCS SIIOO0M CBEPINBHBIN
CTaHOK C BO3MOXHOCTbBO HaAEXKHOWM dhmkcaumn BypuibHOM
TPyOb! (B T.4. B MONEBbLIX YCOBMSX). [p1n CBEPAEHNM BEXKHO
obecneumnTb 3aaaHHbIi avameTp W1 riybrHy NocaaoqHoro
rHe3da 4s MpaBUbHOW YCTaHOBKM RFID-mMeTku.

B 3aBrcuMocTi OT KOHCTPYKLM RFID-MeTka MOXXET ObITb
YCTaHOBJIEHA NMYTEM 3aNPECCOBbIBAHWSA UM BKPYYUBAHUS.
[Mpw yCTaHOBKE C MOMOLLBIO BKPYHYVBAHVSA B MOCAA0HYHOM
rHe3ae METUMKOM Hape3aeTcs pesbba ¢ TpebyeMbiM
warom. lepep, yCTaHOBKOW METKI pa3Mepbl MOCaA04HOro
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slot on the body of tool joint on the pin side (Fig. 5).

Puc. 4: RFID-meTkn 0ns 6ypuibHbIX TRYS N0 CTaHOapTy
EPC Gen 2: DuraPlug 9.5 (InfoChip), Xplorer (Xerafy)

Fig 4: RFID tags for drill pipes according to the EPC Gen 2
standard: DuraPlug 9.5 (InfoChip), Xplorer (Xerafy)

Installing the tag not in a slotted area, but on a rounded
surface of the tool joint is also allowed, but in this case
the tag shall be further deepened into the body in order
to protect it from possible damage due to abrasion of the
surface of the tool joint. As the tag deepens, its ability to
read by a scanner deteriorates, and the reading distance
also decreases, as the surrounding metal shields the RF
signal between the tag and the RFID reader.

To install the RFID tag into the body of the tool joint, a
seat is drilled (Fig. 6). Any driling machine that capable
to reliably fix the drill pipe (including in field) can be used for
drilling. During drilling it is essential to ensure the specified
diameter and depth of a seat to correctly install the RFID tag.

Depending on its design, the RFID tag can be installed
by pressing in or screwing in. The thread is tapped with
a required pitch when installation is made by screwing

in the seat. Before installing a tag, the seat dimensions
are checked with a special template (Fig. 7), and a small
amount of heat-resistant sealant is applied to the bottom
of the RFID tag.

The RFID tag can be additionally attached with glue

after installation. The RFID tag cannot be removed after
installation; so if a replacement is necessary, it shall be drilled
and a new tag shall be installed into the previous seat.

www.rogtecmagazine.com



DRILLING

Puc. 6: CBepneHne nocagoyHoro rHesna ans RFID-metkn B
OypUNIbHOM 3amMKe

Fig 6: Drilling of seat for a RFID tag in the tool joint

rHe3ga NPOoBEPSIOT crneLpasibHbIM WabnoHoMm (puc. 7),
a Ha HYDKHIo0 YacTb RFID-MeTkn HaHOCAT HebobLLoe
KO/IMYECTBO TEPMOCTONKOIO repMeTyKa.

Mocne yctaHoBkM RFID-MeTka MOXET 6biTb
OOMONHNTENBHO 3aKpernieHa ¢ MOMOLLBIO Knesd. ocne
ycTaHoBkM RFID-MeTKy HEBOSMOXHO U3BJIeYb, MO3TOMY
B Clly4ae HeobxoOMMOCTN 3aMeHbl, €€ BbICBEPIMBAIOT U
YCTaHaB/IMBAIOT B MPEXXHEE NOCaA0YHOE MHE3LO HOBY!HO.

MpoBepka 6ypunbHON TPy6bl Ha pacTs>KeHue,
Kpy4YeHune 1 yCcTasioCTHYIO MPOYHOCTb

MNepen cBepneHeM NoCago4HOro rHe3aa BaXKHO
YAOCTOBEPUTLCS, YTO AaHHas onepaums He ocnabut
CTPYKTYPHYIO LLESTOCTHOCTb BYpUIBHOMO 3aMKa, He
YMEHBLUWT ero NpPOYHOCTHBIE XapaKTEPUCTUKK, a Takke
YCTaIOCTHYIO MPOYHOCTb. [119 STOro BbINOAHSOT
MPOBEPOUHbIE PACHETHI, FAE CPABHMBAKOT MPOYHOCTb
OypuIBHOMO 3aMKa B 30HE MOCaO04YHOrO rHe3fa ais
RFID-MeTkn ¢ Hamboee ya3B1MbIMY MECTaMU: 30Ha
KOHTaKTa pe3pbOBOro COeQMHEHNS HANNENS 1 MyTbI.

Hxe npmBeaEH NpUMEP TaKoro pacyeTa o1st O4HOYMOPHbIX
OypuibHbIX 3amMkoB NC38 (019 6ypunbHbIX TRYO 89 MM)

1 NC50 (a5 6ypunbHbix Tpye CBT 127 MMm) rpynnbi
npoYHoCcTU S-135 nepen yCTaHoBKOM MeTKM Xplorer (Xerafy).

BypunbHein Uccnepyemas 3oHa yﬁ;%ﬂ?.glﬁ'i“
3amMoK (LUMKNbI)
3amok [MocapoyHoe rHe3no 16 (4.98)
NC38, @ Hunnenb 13 (5.29)
127 mm MydTa 18 (4.20)
3amok MocapoyHoe rHe3no 14 (2.53)
NC50, @ Hvnnensb 12 (1.45)
168 Mm MydTa 13 (6.80)

Tabnuua 2: Pe3ynbTaTbl CpaBHEHNS 30H BypPUIbHOrO 3aMKa Mo
YCTaIOCTHOM MPOYHOCTH

www.rogtecmagazine.com

Puc. 7: KoHTponb pasMepoB NOCa[oyHOro rHesga ans
RFID-meTkn

Fig 7: RFID tag seat dimensional check

Checking the Dirill Pipe for Tension, Torsion and
Fatigue Strength

Before drilling the seat, it is important to ensure that this
operation does not weaken the structural integrity of the
tool joint, does not reduce its strength characteristics, and
fatigue strength. For this you need to perform checking
calculations, in which the tool joint strength in the area of
RFID tag seat is compared to the most vulnerable places:
contact area of pin and box threaded connection.

An example of such a calculation for the NC38 single-
shoulder tool joints (for 89 mm drill pipes) and NC50 (for
127 mm steel drill pipes) having the S-135 strength group
is given below.

The results of comparison of tool joint areas according to the
fatigue strength are given in Table. 2. It has been determined
that a threaded connection of the pin has a lower fatigue
strength than the area of the RFID tag seat (Fig. 8).

The analysis results for tensile and torsional loads are
given in Table 3. It is determined that the pin and box
threaded connections are weaker than the area of the
RFID tag seat.

Tool Joint Test Area Fatigue Strength
(cycles)

NC38, @ Seat 16 (4.98)
127 mm Pin 13 (5.29)
tool joint Box 18 (4.20)
NC50, @ Seat 14 (2.53)
168 mm Pin 12 (1.45)
tool joint Box 13 (6.80)

Table 2: Comparison results for tool joint areas according to the
fatigue strength

Thus, it may be concluded that after the RFID tag seat

is drilled, the joint tool pin remains the weakest place in
calculating tensile and torsional loads, as well as fatigue
strength. Considering the fact that a body of the drill pipe is
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PeaynbTaTbl cpaBHEHWSI 30H BYPUIIbHOrO 3aMKa

Mo YCTaIoCTHOM NMPOYHOCTY NpUBEeaeHbl B Tab. 2.
OnpeneneHo, 4YTo pe3bboBOE COEAMHEHNE HUNMNENS
VIMEET MEHbLLIYIO YCTasIOCTHYIO MPOYHOCTL, YeM 30Ha
nocago4Horo rHesga o RFID-meTok (pric. 8).

PesynbTaThl aHaM3a pacTarMBaroLLMX U KPYTALLIMX
Harpy3oK npvBeneHbl B Tab. 3. OnpeneneHo, 4to
pPe3bO0BbIE COEAVHEHNS HAMMENS 1 My Tbl ABASKOTCS
6onee cnabbiMy MO CPaBHEHWIO C 30HOW MOCaA0YHOr0
rHesga ans RFID-meTku.

BypunbHbIn | Uccnepyemas MpoyHocTb Ha MpoyHoCTb Ha
3aMoK 30Ha pacTtsxxeHue (kips) Kpy4eHue (kft-1bs)

3amok Focanouoe 1484.04 111.05
NC38, @ Hunnenb 748.42 24.54
127 mm MydTa 1046.23 19.17
3amoxk Hocanodrioe 3021.27 293.04
NC50, @ Hunnens 1352.71 63.09
168 Mm MydTa 2042.90 56.98

Tabnuua 3: PegynbTrarhbl CpaBHEHVs 30H OypUIbHOMO 3aMKa no
MPOYHOCTU Ha PACTSHKEHVS U KpyYeHne

Taknm 06pasoM, MOXXHO cAenaThb BbIBOA, YTO MOCe
cBepieHVs nocanoyHoro rHesna ois RFID-meTku,
HUNNeb BYPUSIbHOrO 3aMka OCTAETCst CaMbIM CiabbIM
MECTOM MPpU pacyeTe PacTArVBatOLLMIA N KPYTALLIAX
Harpy30K, a TakxKe yCTaIOCTHOW NPOYHOCTU. C y4ETOM
TOro, YTO Kak MpaBuio, TeNO BYPUIIbHOM TPYDObI ABISETCS
eLLg bonee cnabbiM MECTOM MO CPABHEHWNIO C HAMMESIEM,
TO MOXXHO ceflaThb BbIBO[, YTO 30HA MOCaA04YHOro rHesaa
019 RFID-MeTKM He HapyLLAeT CTPYKTYPHYHO LENOCTHOCTb
OypUIbHON TRYObI U HE YXYALIaeT €€ MPOYHOCTHbLIX
XapakTepucTuK (puc. 9).

B cnyyae nprobpeTeHns HoBbIX BypUbHbIX TPYO,
BbIMOJIHEHVE MOA0OHBIX MPOBEPOYHBIX PACHETOB,

MakcumanbHOe HanPsPKeHNe B
30He BbICaKM TPYObI.
Maximum strength in the pipe
upset zone.

Puc. 9: PacyeT HanpspkeHwin B BypuibHOM Tpybe METOAOM
KOHEYHO-3/IEMEHTHOIO aHauIM3a 419 HAaXOXAEHWUS YCTalIoCTHOM
MPOYHOCTYU

Fig 9: Calculation of stresses in a drill pipe by the finite element
method to find a fatigue strength
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MNocapoyHoe rHe3o ona RFID-meTkn obnagaet
OosbLUEN YCTaNIOCTHOM NMPOYHOCTBLIO, YEM 30Ha
pe3bb0BOro coeanHeHNs BypuIbHOro 3amMKa.

The RFID tag seat has a greater fatigue strength
than the threaded connection area of the tool joint.

Puc. 8: PacyeT Hanps»kennin B BypunbHom 3amke NC38 meTomom
KOHEYHO-3/1IEMEHTHOIO aHanM3a A1s HAXOXXOEHNS YCTanoCTHOM
NMPOYHOCTY

Fig 8: Calculation of stresses in a NC38 tool joint by the finite
element method to find a fatigue strength

Tensile strength

Torsional strength

Tool Joint | Test Area e (ft-lbs)
NC38,@ | Seat 1484.04 111.05
127mm | pip 748.42 24.54
tooljoint | gy 1046.23 19.17
NC50,@ | Seat 3021.27 293.04
168 mm | Pin 1352.71 63.09
tool joint | Box 2042.90 56.98

Table 3: Comparison results for tool joint areas according to tensile
and torsional strengths

even weaker than the pin, it may be concluded that the RFID
tag seat does not violate a structural integrity of the drill pipe
and does not impair its strength characteristics (Fig. 9).

In case the new drill pipes are acquired, such checking
calculations, as well as the installation of RFID tags shall
be entrusted to the manufacturer. Thus, the drilling
enterprise does not bear additional risks and has the
ability to obtain the drill pipes with all additional options
(RFID tags, hardbending, internal coating, etc.) on a
turnkey basis from a single supplier with maintaining of
product factory warranty.

RFID Readers

2 types of RFID readers are used to scan the RFID tags
installed in drill pipes:

1. Mobile RFID readers.

2. Stationary RFID readers.

The mobile RFID readers are used to speed up and
reduce the labour intensity of drill pipe inventory, search,
stock control, and movement operations (Fig. 10). The
mobile RFID readers compliant with the EPC Class 1 Gen
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paBHO Kak 1 ycTaHoBKy RFID-mMeTok cnemyet nopyumTs
3aBOay-M3roToBUTENID. TakM obpasom, bypoBoe
npeanpusaTe He HECET OOMONHUTENBHBIX PUCKOB 1 UMEET
BO3MOXXHOCTb MOYy4YUTb BYypuibHbIE TPYObLI CO BCEMM
OonoAHUTENBbHBIMM onuvaMmn (RFID-MeTKn, xapabeHamHr,
BHYTPEHHeE MOKPbITUE 1 T.A4.) «MOM, K/K0Y» Y €AMHOMO
NOCTaBLLIVKa C COXPaHEHNEM 3aBOACKON rapaHTnn Ha
n3poenve.

RFID-cunTtbiBaTenun

[na ckaHmposaHua RFID-MeTOK yCTaHOBIEHHbIX
B BypuibHbIX Tpybax npumMeHsitoT 2 Tuna RFID-
cunTbIBaTENEN:

1. Mo6unbHble RFID-cunTbiBaTENN.

2. CtaumoHapHble RFID-cuntbiBaTenu.

MobusbHble RFID-cumTbIBATENM MPUMEHSIOT /15
YCKOPEHUS 1 YMEHbBLUIEHVS TPYOOEMKOCTM OnepaLyii no
WNHBEHTapU3aLun, MOUCKY, CKNaACKOMY YUETY, a Takxe
nepemeLLeHno BypunbHbIX Tpy6 (pric. 10). MobunbHble
RFID-cunTbiBaTENN COOTBETCTBYIOLLYIO CTaHOapPTy

EPC Class 1 Gen 2 MOryT permcTpmpoBaTb METKA

Ha AMCTaHUMX 0O HECKONBbKMX MeTPOB. CylLleCTByeT
O0MbLLIO MOAESBbHbBIN PAA TAKUX YCTPOWCTB, B TOM
Y/IC/1E U3rOTOBJIEHHBIE B BUAE MPOMbILLIEHHBIX
MJAHLLIETOB C XOPOLUMM K/1aCCOM 3allyThbl, MO3BONSIOLLMM
NCNONBb30BAaTL VX B MOJIEBLIX YCIOBUSIX.

CraupoHapHble RFID-cumTbiBaTENM MOMYT ObITh
BbINOJIHEHbBI B BUAE KOJbLIA 1 YCTaHaBIMBAKOTCA Ha
POTOPHOM NNoLLaaKe Nav Nog, PoTopoM BypoBoOiA
ycTaHoBkuM (puc. 11). BHyTpuw Takoro kosbLa no
NePUMETPY YCTAHOB/IEHbI @aHTEHHbI, MOAKITFOYEHHbIE

K 0BLLEMY CHUTBIBATENIO, KOTOPbIE OKPY>KAKOT 30HY
perucTpaLmmn MeTOK BHYTPW KOJibLIa CO BCEX CTOPOH. [pn
nNpoxoXxxaeHun BypunibHon Tpybsl ¢ RFID-meTkon vepes
KOJbLO, aBTOMATUYECKM MPOVCXOANT €€ CHUTLIBAHME.

—

Puc. 11: Sckns craupoHapHoro RFID-cunTbiBaTens (8 hopme KosbLa)
Fig 11: Sketch of stationary RFID reader (ring-shaped)
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Puc. 10: MobunbHbin RFID-cunThiBaTE b
Fig 10: 10 Mobile RFID reader

2 standards can record tags at a distance of up to several
meters. There is a large range of such devices, including
those made in the form of rugged tablet PCs with a good
protection class, allowing them to be used in the field.

The stationary RFID readers can be designed as a ring
and are installed on a rotary platform or under a drilling
rig rotor (Fig. 11). Antennas that connected to a common
reader and surround the tag recording area inside the ring
on all sides, are mounted inside such a ring around the
perimeter. When a drill pipe with RFID tag passes through
a ring, it is automatically read.

Today, many companies involved in the implementation
of RFID technologies are developing similar stationary
RFID readers, but only a few manufacturers can offer
samples ready for industrial use, which still limits the
implementation of such equipment at drilling enterprises.

The mobile and stationary RFID readers shall be connected
via the Internet link to the informational system database,
where all information on drill pipes is accumulated. As dfill
pipe operations are processed and RFID tags are read, this
data is transferred to the database, where information on
their condition and location is updated.

Drill Pipe Recoding Information System

A separate information system shall be deployed to

process the data received from RFID readers. The

information system consists of 3 basic components:

1. Database with user interface to store and process
information.

2. Android application for a mobile RFID reader.

3. Software for a stationary RFID reader.

The database stores the following information on drill

pipes (example):
1. General information: pipe type, manufacturer, serial and
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Ha cerogHaWHWn AeHb MHOTVIE KOMMaHWK,
3aHMaroLmecs BHeapeHnem RFEID-TexHonorum,
BeOyT paspaboTky NoA06HbIX cTauyoHapHbIX RFID-
cuMTbIBaATENEN, HO FOTOBbIE A1 MPOMBbILLNIEHHOIO
NCMONb30BaHNS 0BpasLbl MOMyT NPE/IOXUTL

BCEro HECKOJIbKO MPOU3BOANTENEN, YTO MoKa eLlé
SABNSAETCS OrpaHnNYeHNeM 019 BHEOPEHUS NOOOOHOIrO
060pyaoBaHVs Ha ByPOBbIX MPEANPUATUSIX.

MobuibHble 1 cTauyoHapHble RFID-cumTbiBaTENM OO/DKHDI
ObITb CBSA3aHbI MO UHTEPHET-KaHasTy ¢ 6a301 AaHHbIX
NHPOPMALMIOHHOM CUCTEMBI, IAE aKKyMYIMPYETCS BCS
nHopMaums Mo BypubHbIM TpydaMm. 1o Mepe 06paboTKm
onepauun ¢ bypunbHbIMU TpyBamMu U cumTbIBaHMSA RFID-
METOK, 3TV faHHble NepenaroTcs B 6a3y AaHHbIX, [Oe
MPOVCXOOUT OBHOBIEHNE NHAOPMALIM MO VX COCTOSHUIO U
MECTOTMOSIOMEHMIHO.

MHdbopmaumoHHasa cucrtema onasa yyerta

6ypunbHbIX TPY6

s 06paboTkn noaydaembix gaHHbIX oT RFID-

CHUTbIBATENEN HEOOXOAMMO Pa3BEPHYTh OTAESbHYIO

NHOPMALMOHHYIO crucTeMy. IHOpMaLMOHHaA cucTema

CoCTONT 13 3-X 6A30BbIX KOMMOHEHTOB:

1. Baga gaHHbIX C MOMb30BATENLCKUM MHTEPMENCOM a1
XpaHeHus 1 06paboTKM MHOPMaLMK.

2. Android-npunoxeHne ans mobunsHoro RFID-
cunTbIBaTENS.

3. MNMporpaMmmHoe obecrnedeHre ans ctaumoHapHoro RFID-
cUnTbLIBaTENS.

Basza gaHHbIX XpaHUT CreayroLLyto MHOPMaLIKO MO

BypuibHbIM TpybaMm (MpUMeEp):

1. O6uwme gaHHble: TN TPyObl, 3aBOA-NPOV3BOOUTENb,
CEPUMHBIA N UHBEHTAPHbIN HOMEP.

2. TeXHUYECKME XapaKTEPUCTUKN: rpynna NPOYHOCTY,
TVN Pe3b0Obl, TUM BbICAOKN, BHYTPEHHEE MOKPbLITUE,
XapaoeHauHr.

3. FeomMeTpUYeCKne NapamMeTpbl: ANaMeTP, TOALLIMHA
CTEHKM, A/InHa.

4. TekyLLMIM N3HOC: K1acc M3Hoca, N3rnb, COCTOSIHME
pe3bbbl, Pe3yNbTaTbl UBMEPEHWN.

5. VlcTopusa npoBeaeHnst pEMOHTA 1 AePEKTOCKOMNN:
JaTa NpoBeaeHNs!, BbINOSIHEHHbIE PaboThl, NoapsaHas
opraHn3auys.

6. HapaboTka: MeTpbl MPOXOAKM, Yachl LVMPKYNSLAN,
0B0pPOThI POTOPA, YCTANIOCTHbIE MOBPEXOEHVS.

7. VicTopus akcnnyataummn: 6ypoBas yCTaHOBKA,
CKBa&XXVHa, nepuropg, paboTb!.

8. Tekylee MeCTOMOJSIOXKEHME.

s cUHXpOHM3aumy nonyyYaemMbix gaHHbIX 0T RFID-
cuiTbIBaTENEn ¢ 6a30M AaHHbIX TpebyeTcs padpadoTaTb
NN NPUOBPECTM OTAENBHOE MPOrPaMMHOE OBECTEHEHNE.
OHO NO3BONT NOMYUUTL CUrHAN OT CKaHnposaHHoM RFID-
METKM, 06paboTaTh ero 1 nepenarb 419 OasbHENLLErO
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inventory number.
2. Technical parameters: strength group, thread type,
upset type, internal coating, hardbanding.
. Geometric parameters: diameter, wall thickness, length.
4. Current wear: wear class, bending, thread condition,
measurement results.
5. Pipe repair and inspection history: date, work
performed, contracting organization.
6. Operating time: drilled meters, circulation hours, rotor
revolutions, fatigue damage.
. Operation history: drilling rig, well, operation period.
8. Current location.

w

~

The separate software should be developed or purchased
to synchronize data received from RFID readers with

a database. It will allow you to receive a signal from

the scanned RFID tag, process it and transmit it to the
information system database for further analysis. As

an example for mobile RFID readers, this could be a
corporate Android application that can be installed on
any Android device (smartphone, tablet PC). A technician
working with such a mobile RFID reader in the field will be
able to draw up a certificate for incoming inspection, flaw
detection, inventory of drill pipes, as well as analyze the
history of pipe operation in the Android application.

The stationary RFID reader should be equipped with a
minimum amount of software sufficient to connect to the
Automated Control System (ACS) of the drilling rig. The
data from the stationary RFID reader will be delivered in
the same way as from a conventional sensor, after which
it will be transmitted with the general flow of information to
the office of the drilling enterprise and then to the drill pipe
recording database. The stationary RFID reader can be
optionally connected to a mud logging station at the drill
site, where the data on read RFID tags will be transmitted
along with the data flow from the mud logging sensors.

Scenario for Performing the Drill Pipe Inspection
using RFID Tags

A typical process of drill pipe inspection at a pipe yard or
field may be as follows:

1. The inspector sequentially scans RFID tags on each
drill pipe using a mobile RFID reader in the process of
pipe inspection.

2. The inspector records data on the current wear and
diagnostics results of drill pipe into the equipment card
of the RFID reader.

3. Upon completion of the work, the inspector saves a
document with pipe inspection results on the mobile
RFID reader and sends it via the Internet link to the
information system database.

4. The database operator receives a document with pipe
inspection results, checks it and passes it through the
information system.
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Ne112 - CBT IEU, 127x*9,19, S-135, 90°, 12 m

3HaUeHue

d — BHYTPEHHHE AUAMETD 3aMKA, MM 69,9
D — Hapy*HBIA AMAMETP 3aMKa, MM 168,3
dp — BHYTPEHHWA gUAMETP TENa TPYDLL MM 108,6
Dp — Hapy®HbIA gHameTp Tena TpyGs, MM 127
Dite — HApYXHLIA AHAMETD 30HH CBAPHOMO COBAMHEHHA, MM 1302
L — aniHa GypraLHOH TRYOLI, M 12,2
Lb — AnuHa mydiTel 3aMKa, MM 254
Lpb — AnuHa HUNNEAA 3EMKI, MM 177.8
t — ToOAWMHA CTEHKW Tena TPYELL, MM 9,19
Bec Tpyhin, kr 366
BHyTpeHHEE NOKpLITHE TC2000
Mpynna NpoYHOCTA TRYSER 5-135
Twvn Bcanku IEU

¥CTanocTHLIE NOBPEXAEHWA, T6 DUINIECKHE WIHOC, %

76 32

Tekywan HapaboTka

200 TbIC.

Q6opoTel poTopa

15 ThIC.
MeTpe npoxogkmn

710

Hack! LMpKEYARLMIA

[BuxeHue BypunbHoi Tpybbi

fata npoeegenrs Onepauwa AoKymeHT
-

20.11.2019 18:00:00  Noctynaenmne ART N2332
11.02.2019 15:00:00  PemoHT BYpHUAbHBIX 3aMKoB  AxT N2134
05.01.2019 14:00:00  JdedexTockonma AxT N2158
01.12.2018 11:00:00  Beog e 3kcnayataumio Art Ne434

Puc. 12: OkHO B MIH(hOPMALIMOHHOM CUCTEME 419 MPOCMOTPA TEKYLLErO COCTOSHNS BypUIbHONM TRYObI
Fig 12: Window in the information system to view the current condition of the drill pipe

aHam3a B 6a3y AaHHbIX HOPMALIOHHON CUCTEMBI.
Hanpumep, onis MobunbHbix RFID-cuntbiBaTENEN 3TO
MOXXET ObiTb KopropaTieHoe Android-npnnoxkenHie,
KOTOPOE MOXKHO BYAET YCTaHOBWTL Ha /koboe Android-
YCTPOVICTBO (CMaPTOH, MAAHLLET). TEXHUYECKN
CNeUManMCT npu paboTe ¢ TakuM MobunbHbIM RFID-
CUMTBLIBATENIEM B MOJIEBBIX YCIOBUSAX CMOXKET (hOPMMPOBaTHL
B Android-npuioXXeHn akT BXOOHOIO KOHTPOSIS BYpPUIIbHBIX
TPYO, OEeEKTOCKONMN, MHBEHTAPN3AUMN, a TakKe
MPOaHaNM3NPOBATb NCTOPUVIKO SKCTUTyaTauum Tpyob!.

CraumoHapHbin RFID-cuntbiBaTEND CREOYET OCHACTUTL
MUHUMaTTbHBIM 06 BEMOM MPOrPAaMMHOI0 0becneyeHs,
OOCTaTO4HOMO 15 MOLKITFOYEHMS K aBTOMAaTU3MPOBaHHOM
cucTeme ynpasneHus (ACY) 6ypoBoi yCTaHOBKM. [aHHble OT
cTaupmoHapHoro RFID-cuntbiBaTens 6yaoyT NOCTynaTh TakKe,
KaK 1 OT 0BObIMHOIO AaTyMKa, MOCe Yero nepenaBaTbes

C OBLLKYM MOTOKOM MHbopMaLym B odhc BypoBoro
npeanpusTs 1 ganee B 6agdy AaHHbIX yHeTa BypusibHbIX
TPY6. OnumoHanbHO cTaumoHapHbln RFID-cuntebiBaTe b
MOXET ObITb MOAK/TOHEH K CTaHLun [ TV Ha Byposoi
nnowaaKe, rae AaHHble 0 cumMTaHHbiX RFID-meTkax 6yayT
nepefaBaTbCa BMECTE C NMOTOKOM AaHHbIX OT AaTumkos [T,

CueHapum npoBepeHNa 0edoeKToCKonmm
6ypwusibHbIX TPY6 ¢ nomoLbio RFID-meToK
TnnoBow NPOLECC NPOBEAEHNSA AEEKTOCKONUA Ha
TpYyOHOM 6a3e UM MECTOPOXAEHNN MOXKET BbIrNAAETb
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5. When each of the drill pipes indicated by a unique
identifier in the pipe inspection results is passed
through, the data on current wear, required repair, and
actual location are updated.

6. The actual availability of drill pipes in a drilling rig set
is automatically checked with the database information
at the same time, i.e. unscheduled inventory check is
performed.

The results on performed pipe inspection are made
available to all users of the information system for further
work (Fig. 12).

Scenario for Recording the Drill Pipe Operating

Time using RFID tags

The RFID technology also allows you to build the process

of operating time recording in real time:

1. The drill pipes equipped with RFID tags and recorded
in the information system, are delivered to the drilling
rig. The rotary platform of the drilling rig is equipped
with a stationary RFID reader.

2. When the pipe is run into the hole, it passes through
the ring where a RFID tag is read. Information on the
read tags along with other sensor readings is
transmitted to the mud logging station.

3. The mud logging station transmits data on the scanned
RFID tags and data on the drilling practices into the
information system database via a satellite link in real time.
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TekyLLuiA 3HoC ByprabHbIX TPYD

YeranocTHoe nospemaeHmn, % DUIMUECKWA M3HOC, %
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Puc. 13: OkHO B MH(OPMALIMOHHOW CUCTEME /1 MOHUTOPWHIa HapaboTKX Ha KOMIMOHOBKY BYpUIbHbIX TPY6 B CKBaXKMHE
Fig 13: 13 Window in the information system to monitor the operating time of drill pipe hookup in the well

crneayroLumM obpasom:

1. VIHcnekTop ¢ nomMoLpto MmobunbHoro RFID-
cuuTbIBaTENS NOCenoBaTesibHO ckaHupyeT RFID-
METKM Ha KabKOoWm BypunbHOM Tpybe B npouecce
npoBeaeHNsa AeEKTOCKOMN.

2. [JaHHble O TekyLeM N3HOCE 1 peaysibTarax
OMarHOCTVKK BYpPUNbHOM TPYOb! MHCMEKTOP YKasbiBaeT
B KapTouyke obopyaoBaHus Ha RFID-cumTbiBaTene.

.0 OKOHYaHMIO PabOT MHCMEKTOP COXPAHAET OOKYMEHT
C pesyfibTatamn AeOEKTOCKONN Ha MobunbHOM RFID-
cUnTbIBATENE W OTNPABASET €r0 NO UHTEPHET-KaHasly B
6a3y AaHHbIX MHPOPMAaLIMOHHOM CUCTEMBI.

.OnepaTop 6a3bl AaHHbIX NOJYyYaEeT OOKYMEHT O
pesysbTarax AeeKTOCKONM, NPOBEPSET €ro U
NPOBOAUT B MHAOPMALMOHHOW CUCTEME.

.[pwn coBepLLeH NPOBOAKN 015 KadKOO0M 13
OypUIbHbIX TPYO, YKa3aHHbIX MO YHUKaIbHOMY
HOMeEpY B pesysibTatax geeKTOCKONMM, MPONCXOOUT
OBHOB/EHME OaHHbIX MO TEKYLIEMY U3HOCY, TPeEOYEMOM
PEMOHTE, a TakKe PaKTUHECKOMY MECTOMOJIOMEHNIO.

6. OHOBPEMEHHO NPOBOANTCS aBTOMaTLYeECKas
npoBepKa PaKTUHECKOro Hamums BypusbHbIX TPYO
B KOMMJIEKTE Ha BYpOBOW YCTAHOBKE C MHGOpMaLIMEN B
6a3e OaHHbIX, T.e. BHENIaHoBas MHBEHTapu3auus.

PesynbTaThl NPOBEAEHHON OEEKTOCKOMUM CTAHOBATCS
OOCTYMHbIMW BCEM MO/1b30BaTENSIM MHDOPMALMIOHHON
CUCTEMbI ONs AanbHenLwen paboThbl (puc. 12).
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4. The information system builds a virtual hookup of
drill pipes and monitors its operation modes in the well
according to logging data. For each of the drill pipe in
a hookup, its current location in the well bore is
compared with the actual drilling practice.

If a part of lowered pipes does not have RFID tags (for
example, the contractor’s equipment), the information
system based on the movement of traveling block and the
change in weight on hook will independently assign this
equipment as unrecognized.

5. At the same time, inclinometry data used to build the
actual well trajectory is fed into the database through
manual entry or through integration with third-party
software.

. Considering all the collected data, the information
system calculates the well trajectory, tensile and
bending stresses acting on the drill pipes. Calculates
the number of drilled meters, rotor revolutions,
circulation hours, as well as the accumulated fatigue
damage for each of the pipes in a hookup (Fig. 13). If the
drill pipe reaches an operating time limit, the information
system will deliver a warning on the inadmissibility of its
further operation to technicians.

Thus, there is a constant update of data on the current

operating time of drill pipes and their remaining life, which
is available to all users of the system in real time.
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DRILLING

CueHapui yyeta HapaboTkn Ha 6ypuibHble
TpyObl ¢ nomoLubio RFID-meToK

TexHonorva RFID-maeHTumkaumn Takke no3BonideT
NOCTPOUTb B PeaslbHOM BPEMEHM MPOLIECC yyeTa
HapaboTKM:

1. BypuibHble Tpybbl, yKoOMAIeKTOBaHHbIE RFID-MeTkamm
1 3aperncTpupoBaHHble B MHPOPMAaLMOHHOM CUCTEME,
NOCTynatoT Ha BYPOBYIO YCTaHOBKY. POTOpHas
niowanka 6ypoBon yCTaHOBKM OCHALLAETCS
cTaumoHapHbIM RFID-cuuThIBaTEIEM.

2.Mpwu ciycke TpyObl B CKBaXKMHY, OHa MPOXOANT Yepes
KONbLIO, rae NpoucxoguT cuntbiBaHne RFID-meTku.
VIHdbopMaLmsa O CUMTaHHbBIX METKaxX BMECTE C MPOY MU
nokasaHnsaMM aTyMKoB NepenaeTcd Ha ctaHumto [T,

3. CtaHuua ' no cnyTHUKOBOMY KaHasy B peasibHOM
BPEMEHM TPAHCMPYET OaHHbIE O CKAHMPOBaHHbIX
RFID-meTKax, a Takke AaHHble O pexxmme dypeHns B
6a3y faHHbIX MHPOPMALIOHHOM CUCTEMBI.

4. B MH®OpMaLMIOHHOW CUCTEME MPOUCXOOUT MOCTPOEHME
BUPTYaSIbHOM KOMMOHOBKM BYpPUIbHbIX TRYO 1
MOHUTOPVIHI PEXXNMOB €& aKCMnyaTaumm B CKBaXKMHE
no gaHHbiM [T, [ng kaxkaom 13 BypunbHbIX TPy6
KOMIMOHOBKM MPONCXOANUT COMOCTaB/IeHME ee TeKYLLIEro
NOJIOXKEHWS B CTBOJIE CKBXKMHbI C (DaKTUHECKMM
PEXMOM BypeHus.

Ecrm yacTb criyckaembix Tpy6 He umeeT RFID-meTok
15 iaeHTugviKaLmm (HarpymMep, obopyaoBaHne
roApsAYvKa), TO MHEOPMAaLIMOHHas cucTema
OCHOBbIBasICb Ha repemeLLieHn TaneBoro 671oka v
UBMEHEHW BECA Ha KPIOKE CaMOCTOSITE/IbHO BblAE/INT
JaHHoe 060pyAoBaHme Kak Hepacrno3HaHHOe.

5. MapannensHo B 6a3y AaHHbIX C MOMOLLBIO PYYHOIO
BBOAA WM NYTEM VHTEMPALMM CO CTOPOHHNM
NPOrpamMmMHbIM 0BecneveHnemM NOCTYNAaT AaHHbIE
MO NHKJIMHOMETPUW /19 NOCTPOEHUSA (DaKTUHECKON
TPAEKTOPUM CTBOSIA CKBXKMHbI.

6. C y4eToM BCeX CobpaHHbIX AaHHbIX NHOPMaUMOHHas
cuUcTEMa NMPOVSBOAMNT PACHET TPaeKTOPUN CTBONA,
OENCTBYIOLLME Ha BypUibHble TPYObl pacTarMBaroLIme
1 n3rmbaroLLme Hanps>keHns. PaccunTbiBaeT
KOJIMHECTBO MPOBYPEHHBIX METPOB, OOOPOTOB POTOPA,
YaCOB LUMPKYNSUMM, & TakKe HaKOMNEHHbIE
YCTaNOCTHbIE MOBPEXAEHNS A9 KaKAOW 13 Tpyb B
KOMMOHOBKE (puc. 13). B cnyyae ooctmxkeHns
BypurnbHOM TRYBOW NpeaenbHOM HapaboTKK,
MHOPMaLMOHHAs cucTeMa 4acT npenynpexaeHne
TEXHUYECKUM CreLUmanncTam O HegonycTuMOCTU eé
OasbHENLLEN SKCMyaTaLmm.

T.0. 06pazoM NpomcxoauT NOCTOSIHHOE OOHOBIEHME
OaHHbIX MO TekyLen HapaboTke BypUbHbIX TRYD 1
NX OCTaBLLEMYCS PECYPCY, KOTOpas AOCTYMNHa BCEM
NMob30BaTENSIM CUCTEMBI B PeasIbHOM BPEMEHMU.
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Conclusion

The implementation of individual recording of drill pipes

using RFID tags according to the scheme described in

this article will enable drilling enterprises to increase the
efficiency of their operation and reduce the cost of the life
cycle:

1. To increase the useful life of drill pipes by at least 20%
due to reliable information on the current condition and
remaining life, which allows to operate the pipes to the
maximum permissible wear, rather than to write them
off ahead of time based on general data on the set.

2. To reduce the number of pipes in a set to the one
directly required for drilling a well. While shaping up the
set of pipes their number is to be calculated with
reserve of at least 5% with account of probable sorting
out in the process of operation, since pipes of different
sets are now allowed to be mixed to each other or to
other new pipes (as their run life data would be
incorrect then). With the introduction of the individual
accounting of pipes with the use of RFID, the drilling
layout can be assembled from any existing pipes.

3. To reduce the cost of flaw detection and minor repairs
of drillpipes by -25%. Introduction of RFID-identification
will make it possible to repair only those pipes that
really require some repair, based on the data of their
individual run life. In stead of replacement of a complete
set of pipes in the process of drilling, to repair them, it
will be sufficient just to replace the most worn out
portion of them, thus changing over from the strategy
of the «Classic Planned and Forced repair» to the
strategy of «Condition-based repair».

4. To reduce the risk of accidents related to destruction
of drill pipes due to washout or failure by -30%. The
information system will provide with recommendations
on sorting out of drill pipes or alteration of their position
in the hookup before RIH operation, based on their
current run life.

5. To reduce the fleet of drill pipes by -5% by excluding
from the company’s fleet those pipes that have lost
or unverified background of their operation and run life.
The background of each pipe is stored in the
information system and cannot be compromised.

6. To compare the real lifetime of drill pipes produced by
different manufacturers within the correlated
conditions of operation. The individual run life of pipes
will demonstrate differences in the delivered products to
select the best possible suppliers in the price/quality
ratio and will enable the increase of usable life
expectancy by +10% more, as minimum.

In the aggregate, the above advantages will
provide a significant economic effect for any drilling
enterprise, which is a multiple of the costs for RFID
implementation.
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B GYPEHVE

3akJitoueHue

BHeapeHme nHamBmnayanbHOro ydeta dypunbHbIX TPY6 C

nomoLLbto RFID-MeToK no onvcaHHoOW B JaHHOW cTaTbe

CXeme Mo3BoJIT BYpPOBbIM MPEaNPUSTVSM MOBbLICUTb

3(PPEKTUBHOCTL NX SKCMyaTaummn 1 COKPaTUTb

CTOMMOCTb >XXM3HEHHOIO LIMK/A:

1. YBENMYNTb CPOK MOJSIE3HOO NUCMOSIb30BaHUS
BypubHbIX TPYD Ha +20% 3a CHET JOCTOBEPHOM
MHopMaLMK O TekyLLien HapaboTKe 1 OCTaBLLEMCS
pecypce, YTO JaeT BOSMOXXHOCTb SKCM/lyaTupoBaTh
Tpy6bl A0 NpeaenbHO AONYCTUMOro M3HOCA U He
CMMCbIBaTb paHbLLIE BPEMEHN NCXOOA U3 OOOBLLEHHBIX
OaHHbIX MO KOMIMIEKTY.
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Oleg Fomin,
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6. CpaBHUTb peanbHbIi PECYPC BYpPUIIbHBLIX TPYO PasHbIX
3aBO0OB-N3rOTOBUTENEN B COMOCTaBVMbIX YCOBUSIX.
VihomBuaoyanbHasa HapaboTka TPyD HarisaaHO MOKaKET
pasHKLYy B MOCTaBASEMON NPOOYKLMM NS Bbibopa
JIYYLLMX MOCTaBLLMKOB MO COOTHOLLIEHMIO LieHa/
Ka4eCTBO M NMO3BOJIUT YBEINUYUTL CPOK MOSIE3HOTO
MCNOb30BaHNA He MeHee, Yem elle Ha +10%.
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