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Industry Impact
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Drilling Dysfunctions
[Tpobrnembl n3HOCa BypoBOro NHCTPYMEHTA

Categories Kateropuu
On bottom events « Bunbpaunmn Ha 3aboe

Tagging bottom * [locTaHoBKa
procedures MHCTPYMEHTa Ha 3abo

Reaming activity PacwmnpeHne cteona

Directional impact BnuaHue Tpaektopuu
cTBona

Hole quality KauecTBO cTBONA
CKBa>KUHbI




On and Off Bottom Drilling Dysfunctions

Root Mean Square | | Max Lateral Shock Rate of
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Reaming Activity & Directional Impact

PacLunpeHue cTBosia n ero BrnsHMe Ha TPaeKTOpUO NPOBOAKU
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Hole Quality
KayecTBO CTBOJ1a CKBaXXWHbI

* Used with permission from National Oilwell Varco
* Ncnonbayetca ¢ paspewenus komnadum National Oilwell Varco

Animation is based on actual downhole data.
AHMMaLUA OCHOBaAHA Ha pearnbHbIX CKBaXXUHHbIX JaHHbIX.




Why do we care?
Safety
Failed tools
Poor performance
High costs
Learning

[Touemy 3TO BaXXHO?

Bonpockl 6be3onacHoOCTU

Bbixog 13 cTpos
NHCTPYMEHTA

Hwn3kas
NPOAYKTUBHOCTb

Bbicokasi cCTOMMOCTb
[MpakTnyeckum onbIT




Vibration 101

(JCHOBbBI TEeOob/ BobaLwur

Primary modes

OcHOBHbIe BUAbl BUbpaLuu
« Lateral / [NonepeyHbie
« Axial / OceBble
* Torsional / TOpCMOHHbIE

Mode Coupling
CnoXxHble Bnbpauun

e Combined motion of 2 or more
primary modes

« ConpsaxeHune aByx n bonee BuaoBs
BUOpauumn




Vibration 101

cOP BNOpPauviv

Schiumberger
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* Used with permission from National Oilwell Varco * Used with permission from Schlumberger

* Nicnonbayetcsa ¢ paspelleHns komnaHum National Oilwell Varco * Micnonb3yeTcs ¢ paspelueHns komnaHun Schlumberger

Animation is based on actual downhole data.
AHMMaUMA OCHOBaHa Ha pearnbHbIX CKBaXXWUHHbIX JaHHbIX.




Industry Solutions
TexHonornyeckne pelueHns

HepaBHoMepHOe ObparHoe
BpalleHne
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Stable Drilling
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Weight on Bit
Harpyska Ha gornoto

Forward Whirl

[Mpsamoe BpalleHue

RPM
CKopoCTb BpallleHUs1 aornoTa CKopoCTb BpallleHus1 aonoTa




Industry Solutions

TexHonornyeckne pelueHns

Torsional Map Lateral Map Axial Map
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CkopocCTb BpalleHus gonora

Predictive harmonic bottom hole assembly modeling
MogennpoBaHue 1 NPorHo3 rapMoHmnyeckmnx konedbanmm KHBK




Industry Solutions

TexHonormn4yeckue peLIJeHI/IFI

Weight / RPM / ROP
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Delta RPM Dynamic Energy Lateral Vibration
Oensta RPM  [OuHamuueckas sHeprus  lonepeyHble Bubpauum
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Industry Solutions

TexHonornyeckne pelueHns

Run 3 Formation Intervals
NMposeaute mogennposaHue 3 UHTEPBaNOB

Lateral Torsional
[TonepeyHbie TOpCUOHHbIE

Halrpy3kum Halrpy3kum

Hu N I I I e P
RMS lat (g Ave Max Lat (g) % Orpm 1SD (g
1.4 5.23 8.26 1.71
0.99 4.03 3.79 1.18
1.43 5.29 6.19 1.72




What About My Rig?

A 4TO Yy Hac Ha bypoBoun ?
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Room for Improvement / Bo3aMoXXHOCTb
NOBbILLEHUA Ka4yecTBa

Gather data / Cbop gaHHbIX
Overview / AHanNn3 OaHHbIX

Look for specifics / Nownck
XapaKTepHbIX OCOBEHHOCTEN

Solve for the easiest /
[MpocTenLune cnocobbl peLeHns

Test the solution / INpoBepka
pes3ynsLTaToB

Keep learning / HakonneHwne
onbiTa




Vibration Event and Solution

WOB-TOR MAX LAT RMS ACC Delta RPM ROP - SPP
KLB ftlb RPM ACCEL. g Percent psi

g

0 WOB 50 STG_RPM 200 0 BIT_Shock 50 0 BIT_RMS 0 BIT DeltaRPM 1 ROP 100

0 Torque 10000 BIT_RPM 200

0 HookLoad 600 ROtRPM 200 0 STG_Shock 50 0 STG_RMS 0 STG_DeltaRPM 1 SPP 3200
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Conclusion / BeiBoabl
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Report vour results

(Was vour
hypothesis correct?)

noarsepaunack nu Bawa runotesa
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