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This manual leads you througjre process oM Dirillstring Analysisinstalla-
tion andbascs of describing the models, running and analyzing resultthafe
types ofanalysis

i Static Analysis: Evaluation of the equilibrium positioaf the Bottom
Hole Assemblyfor the definedbit location in the boreholél'he analysis
provides an accurate representation ofdb®rmed shape of the asse
bly in the holeforces acting on the assembly, as well as internal force
factors and stresses in the assenipiys

9 Torque & Drag Analysis: Estimation of resistance torque and axial drag
forces acting on drillstring in wellbore for standard set of technicabeper
tions: rotary and slide drilling, rotation off bottom, pick up and slack off,
back reaming, reaming and fishifgistributions of axial forces andrno
gues,internal force factorand stresses, as well deformations anrasse
bly are estimated.

+ Soft-string analysisis the fast solution based on assumption of-pos
tioning of assembly along the well trajectory.

+ Stiff -string analysisis the detailed analysis considering local defo
mations and lateral displacements of assembly units in the bgrehole
application of StatidAnalysis approach for the whole drillstring &na
ysis

1 Time Domain Analysis Simulation of drillstring motion in borehole
with account of side contact with wellbore walls;tatk interaction, and
any set of harmonic excitations; determination of dangedynamic &
fects having place in the assembly, estimation of stress load of drillstring
components, optimization of drilling loots characteristics and operational
settings.
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We will considerStatic andlTime Domain Analysi®f bottom hole assemblyn
the singletest model Rotary BHA. Support ofassembliegquipped by mud ot
tors and steering tools will be added in the next releafséhe software
Torque&DragAnalysiswill be demonstrated for the single assembly.

It assumes that you go through the mmanstep by step sequentially. Info
mation that is given in one section might be further given shortly or even omit.
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Compatibility
32-bit 64-bit

Windows XP v v

Windows Vista e ..

Windows 7 v v

Windows 8 v v

Windows 10 e .

Copyright and trademarks

This manual is prepared for informational use only, may be revised from time to
time. No responsibility or liability for any errors that may appear in this document
IS supposed.

Copyright and trademarks

This manual is prepared for informational use only, may be revised from time to
time. No responsibility or liability for any erroteat may appear in this document
IS supposed.

Copyright E 2020 Computational Mechar
All trademarks are the property of their respective owners.
Contact information

Address:
Laboratory of Computational Mechanics
Bryansk State Technicalniversity,
Kharkovskaya 10B, Bryansk, 241035,
Russia

Contact person:
Nikolay Lysikov, Gennady Mikheev

Phone: +7 4832 588329, +7 4832 568637

E-mails:
General enquiriesim@universalmechanism.com
Questions, suggestions, bug repastgoport@universalmechanism.com
Sales, promotion, advertising, collaboratisales@universalmechanism.com
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This section contains the description mfocessesecessary to instaluM
Drillstring Analysis Software
Drillstring Analysis Software Structure

UM Dirillstring Analysis Softwarghere and below DSA) consists of general
GUI and number oe x ecut abl e f i | es analysisl andiedultss
output.

DSA software installation

Start theinstallation fileand follow the steps
Important! Installation can be started Bylministratoronly.

[ 3 Setup - UM Drillstring Analysis S

Welcome to the UM Drillstring
Analysis Setup Wizard
This will install UM Drillstring Analysis 1.0 on your computer,

Itis recommended that you dose all other applications before
continuing.

Click Mext to continue, or Cancel to exit Setup.

4 | Cancel
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Installation proposes to install applicationC:\Program File$ Drillstring
Analysisl folder for Windows XP andC:\Program Files (x88)JJM Software
Lab\Drillstring Analysis1 folder for Windows 78/10by default Executable files
are copied to the destination.

%F‘: Setup - UM Drillstring Analysis l =1

Select Destination Location
Where should UM Crillstring Analysis be installed?

| Setup will install UM Drillstring Analysis inta the following folder,

To continue, dick Mext. If you would like to select a different folder, dick Browse,

Browse...

At least 243.7 MB of free disk space is required.

| < Back ” Mext = ]l Cancel |

e

Program databases and sample projects are installedDocuments and $e
tingsAll UsersaDocumentsUM Software LakDrillstring Analysisl for Windows
XP and c:\UsersPublicDocumentdJM Software LakDrillstring Analysis1 for
Windows 78/10by default
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7.['*57 Setup - UM Drillstring Analysis

Select Start Menu Folder
Where should Setup place the program's shortouts?

E i Setup will create the program's shortcuts in the following Start Menu folder,

To continue, didk Mext. If you would like to select a different folder, dick Browse.,

Drillztring Analysiz 1 x32 Browse...

< Back ][ Mext = ][ Cancel

%Fr Setup - UM Drillstring Analysis

Select Additional Tasks
Which additional tasks should be performed?

Select the additional tasks you would like Setup to perform while installing UM Drillstring
Analysis, then dick Mext.

Create desktop icons
[ Pin to task bar
Assocdiate files *. dsaproj with UM DSA

< Back ][ Mext = ][ Cancel
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Ready to Install
Setup is now ready to beqin instaling UM Drillstring Analysis an your computer.,

Click Install to continue with the installation, or dick Badk if yvou want to review or
change any settings.

Destination location:
C:\Program Files (x88)YJM Software Lab\Drillstring Analysisi1

Start Menu folder:
IUM Drillstring Analysis 1 x32

Additional tasks:
Create desktop icons
Assodate files *.dsaproj with UM DSA

< Back ]| Install |[ Cancel

L.

Microsoft DirectX installation

Microsoft DirectX 9 orhigher, andMicrosoft Visual C++ 2013 Redistributable
should be installed on the workstationeiable 3D visualization of drillstring in
wellbore Installatiors of the componentareincluded inDSA Installation.

&

¥cranoeka Microsoft(R) DirectX(R)

YeraHoBka DirectX

9 ®
MICI’PSOH " MacTep yoctaHoswkn Direct nomoxeT Bam yCTaHOBMTE
I rectx komMnoHeHTRl Direct . [MpoynTaiTe NMUEHSWMOHHDE
cornaweHve. JINA NpoKpyToM NoNeESyATECE KNABMWER
PAGE DOWM. [na yoTaHOBKW NporpaMMHoro ofecneyeHuA
HEofMomMMo NPWHATE YCNOBMA COMNELEHMA.

YCNOEBWA NWUEH2KMK HA MCNONE20BAHKME -
MPOMPAMMHOM OBECNEYEHWA MICROSOFT
MICROSOFT DIRECTX END USER RUNTIME

3TW YCNOBWMA NMALEHSMN AENATCA COMNAWEHASM MEXTY
kopnopawsei MafkpocodT (MMM ogHUM M3 e

AU IMPOBAHHE NWLL, B S3BMCUMOCTH 0T MECTa
BALLEr0 NMpoXMBaHMA) M Bamin. [oxanyicTa, npoymaTe
e, OHW MpUMEHAKTCA K BRILUEYKAZIHHORA
MporpaMMHOre 0BSCNEYeHWA, BRIICYEA HOCHTENK, Ha

-

E A NPHMHKMAH YCNoOBMA J3HHOMD CornaweHKA.

L A HE NPHUHAMED YCNOBKMA 03HHOrD CornaweHA.

Hanee > Omaeqa




D.S
UM Dirillstring Analysis 11 Getting Started "Afum
| = |

48 Microsoft Visual C++ 2013 Redistributable (x86) - 12.0.21005 Set... Lou| = [

Microsoft Visual C++ 2013
Redistributable (x86) - 12.0.21005

HICR{}S{]'FI' SOFTWARE LICENSE TERMS

MICROSOFT VISUAL C++ REDISTRIBUTABLE FOR VISUAL STUDIO
2012

These license terms are an agreement between Microsoft Corporation (or
hased nn wheare wan live nne nf ite affiliates) and v Pleasa read them

—

I agree to the license terms and conditions

Insta Cloze

Completion of installation will requirethe restart of workstation. After
rebootingUM Dirillstring Analysis Softwares ready to run.

1"{37 Setup - UM Drillstring Analysis | = | |

Completing the UM Drillstring
Analysis Setup Wizard

To complete the installation of UM Drillstring Analysis, Setup
must restart your computer. Would you like to restart now?

@) ¥es, restart the computer now

Mo, I will restart the computer later
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1.Graphical User I nterface

This section contains general information relatedJM Drillstring Analysis
Softwareconcet, main tools used for input of source data for Statmrque &
Dragand Time Domain analysesd single project structure

1.1. Concept

Graphical User Interface of Duiiring Analysis is assigned for the input of
source data, formulation of the tasks for the solvers, control of calculation process
and results pogtrocessingor Static Analysisand Torque&Drag AnalysjsTime
Domain analysis solver, integrated to 8A GUI, enables results output during
simulationprocessas well posfrocessing of the results

The interface enables storage of source data related to various types of analys
in format of specialized databasessualization of the calculated results amd r
porting data in text, MS Excel and PDF formats

Static analyss

Graphical User Interface @SA software is oriented on the choice of the-bo
tom hole assembly optimal for work in one or several locations in the definite well
on the base of comparison of the results of Static analyses: contact forces, torque
bending moments, stresses, etc.

Torque&Drag analyss

DSA GUI enables description, alation and results comparison for a set of
combinations of operational conditions for single or several technical operations;
estimation of critical levels of operational loads; analysis of friction factou-infl
ence on the axial forces and torque disiitn, etc.

Time Domain Analysis

The program enables time domain simulation of BHA/drillstring motion in the
wellbore with high CPU efficiencykinematic characteristics as well as forces ac
ing on the assembly can be output during simulation, and storegost
processing.

Time Domain Analysis functionality is oriented on determination of dangerous
dynamic effects having place in the assembly, estimation of stress loadl-of dril
string components, optimization of drillingos characteristics and operatsd
settings.
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Data structure

Static Torque & Dragand Time Domain analyses are carried out within the
drillstring analysis projectRrojeci). GUI enables run of single eeveral projects
of the following content:

1 Drilling Information

Source datanwell trajectory, wellbore intervals, BHA and drillstring-d
sign casesised in the project

1 Analysis

Each type of analysis withithe Project can contain any number oap
rameter set$ scenariosi thatcan be run in parallel threads or one by
another.Scenariocorresponds to the definite position of drillstring/BHA

in the well, set of operational settings and options specific for thg-anal
sis. GUI enables analysis of calculated results for single scenario as well
as comparison of the outputs #oset d scenarios.

Report Generator

The interface enables automatic generation of the reports on the analysis in PD
format. The user has an ability to customize the content of the report. Reports car
include all the project data or just single results or sodata view.
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Graphical User Interface is based lain Window which enables access to
the general GUI settings, databases @mgects as well as separate tools for input

data items description

Input of source data, analyses customizing and processing, results post
processing and report generation is carried out in siPgligct Window.

r —
a}; UM DSA - Drillstring Analysis SoﬂwareMversal Mechanism)

— e

=5 e |

)

General

Main window

- 4k Welloore Cases

=1 = m ‘.r 7&* F: £ Temperature map IHll chen solution | < MR Windowslist |Sample proje
[! WS
L LeJ ©) Pressure distribution g oy Cascade [ verticaly [ Horizontally
New Open [l Materigls Formations Fluids — Part Wel  Welbore Drilstring Settings | About... Getling
project project database | trajectory JBHA # Time history generator started | T Minimize al @ Restoreall &2 Close all
Projects Databases Tools Auxialiary tools Settings Help Windows
Y EDE Sample project.dsaproj - Project” (=la@] = J
[AJomf
" Projectinfo  Drilling information ~ T&D: General Operations StaticAnalysis | Time domain analysis  Project report P . t . d 2]
reTT—(— - R roject window
= = * B E] & v B B
= Delete scenario &% Advanced model settings
" validate Gernerste Run  Clear | Validateal Gemerate Run  Clear || Generatereport
"4 Duplicate scenario | scerario  model  analysis resulis || scenarios all models analysis results for analysis
GUI Settings
Project structure @ Analysis setup
= (@ Project [Sample project] Scenario Cation Position l—\Evam =
& Drilling information Caption:  Scenario 1 P
= Wellpath Cases welonse ot | 3D scheme e —
- Well Trajectory - -
! Well trajector 'y
& Well Trajectory 1 e b * ‘ -.‘ aQ & f‘_.‘
[well Trgectory

25 Wellbare Welbore construction

- & Wellbore construction 1 [We\lhore

=} BHACases

£ BHA1 Bit Position, m

o BHAZ
i

(= = Drillstring Cases Driling Information
~- g Sample DS

Bottom Hole Assembly

“- g Drillstring 1

TnD analysis [BHA 1 '] E]
g eneral Operations riling fiui

O G | Operati Driling fluid
SEicanalysis [Driling Fuid - E]
- scenario 1
" g Scenario 2 Raameters

- (©) Time domain analysis Parsmeter Value
- Scenario 1 Weight on bit, kN 44.4822
- g Scenario 2 Torque on bit, kN*m [1}
[Z) Project report Top RPM, rpm 0
Drop speed, m/h 1]

IMeasured Depth, 1

0
Inner Diameter,

Units: SI Advanced User
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% UM DSA - Drillstring Analysis SDI'twareMvEml Mechanism)

[ —

s

General o
1 =l 3 m T & % Temperaturemap  [H] Chen solution A @ Windows list[Sample Rotary
4 A3 H H
e et © Pressure ditrution T @ Cascade [ Verticaly Main window
New  Open W Materils Formatons Fluds — Part wel  Wwelbore Drilstring Settings | About... Getting
project project database || trajectory JBHA A« Time history generator started | T Minimize all ] Restore
Projects Databases Tools Auiiary tools Settings || Help Windows ]
3 Material database (=l = J
Al | Default Crly | User Only
= - Datab d Tool
e : =% 3 : = atapases an ools
= 0 Sample Wellpath.wlp - Well Trajectory Editor =
1 - “well Trajectom (7] ‘ l
z
ptewnd Sample Rotary BHA.bha - String Editor ™ [=l@] = |
3 Delet )
= Delete | ! e
R | | -’ Drillstiing o
s ¢ Duplical
Ti* add part H* Add section 4 Move up - -
s f = = O =
7 = T~ oelete part = Delete section & Move down
- # . MD ) ) Part Part Blade W Sections Side | Part | Generate
8 ||| T ouicatepart | % Dupiicate section | [ Vaidate Database | editor geometry contact -~ connection - || sections | images || report f
3 = 4 Description[5HA 1] Advanced editing Additional tools | PDF Report
0 3 1) Bit
11 4 11 || A Part/Secti.. Description Count Type 0D, mm D, mm €D, mm Length, m Material
12 s 15 || g 121/4" PD.. 1 31115 254 31115 0458 steel .
13 o 2 12 1/4 Sta.. 1 20055 762 31115 0914 Steel F ll
- ™ Collar 1 20055 762 20955 1524 steel fl
7 27 MFR tool 1 20055 13284 20055 8534 Steel
15 s 3| 2 123/16" 5u 1 20955 7874 30957 1529 Steel =
* S MWD tool 1 20055 13132 20055 6.706 Steel
- S| 4 Crossover 1 20955 762 20955 0.61 Steel
w0 30| | B 121/4Roll. 1 31145 7112 31115 3.049 Steel L |
1 el s Collar 1 2052 7112 2032 9.143 Steel
Float Sub 1 2032 762 2032 0.61 Steel
12 || X0 Sub 3.0 1 2082 762 2032 0.61 Steel
selected || [ 13 447 65/8" HW.. 4 20955 1143 20955 3658 steel
| 4 ") 1 2082 76.2 2082 0144 Steel
15 503] Surface
16 5a0| | ooy g Side saction
17 588 E 5
<= = E mg NN ANV 4 4
. SR eeremregr——fr————
SH)
E 0 10 20 30 20 50 80 70 80 50 100 110 120 130 140 150 160 170
<5 Distance from bit, m
Units: ST Advanced User UM Drillstring Analysis : Oficial Release’; : All rights reserved (c), 1993-2019
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System of Units

The interface supports Imperial (API) and International System of Units (SI)
and automatic conversion of source data and results from one system to another.

The user can customize unit system settings to select Sl or Imperial system fo
output of differehtypes of parameters.

User Modes

The user can customize the functionality of the interface by selddgegor
AdvancedUser mode.User mode hides the settings which are not necessary for
analyses of standard problems
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1.2. Wor kf |l ow

Procedure of drill string analysis within singkeoject can beillustrated with
the following scheme

Source data input Databases
1 Well trajectory —_—
1 Wellbore intervals |
1 BHAOG and drill string
design
Analyses customizing
9 Description of one or several scenaffios
single or several types of analyses:
1 Specifyingsolversettings
Analyses processing
Source data verification
\
Scenario model files generation
v
| |
Static Analysis Time Domain
Stiff-string T&D Analysis
Run analysis by external Run analysis in Simulation Desk
solver in parallel threads mode by internal solver
| |
v
Calculated results

|

Results post-processing

9 Graphical output (plot& animation) of
calculated results

9 Building of diagrams & maps
1 Report generation
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1.3. GeneGbbettings

SelectSettingsitem of Main window head menu to specify general GUt-se
tings system of units i, or Imperial or Custom and interface mode l{ser, or
Advanceduser, or Developey, list of analysis and toolsnain menu style, desktop

wallpaper color scheme, etc.

r% UM DSA - Drillstring Analysis Software (Universal Mechanism) =Hasl ﬂh‘
HE
At General (7]
= = = == + M i -
=7 E @ 3 A TR e Memeeli i e |
New Open | Materidls Formatons Fluids  Part wel  Welbore Drillstiing || Settings | About... Getting . o -
project project database || trajectory JBHA # Time history generator started Minimize al Restore al Close
Projects Databases Tools ” Auxialiary tools Settings Help ” Windows |
F |
Settings Iﬁ
General | Unit Settings |
it zettings Modules
i 5i Torque & Drag analysis
@ Imperial [4F1] Stiff-gtring Torgue & Drag
_ . Hydraulic analpsiz
() Customized ! g
Static analysis
Mode Vibration analyziz [Critical 5 peed Map)
@ User Manlingar vibration analyziz
(0 Advanced user Directional Tendencies
I
) Developer Time domain analysis i
Toolz
[]"wIT5ML Data Support [ Multithread Calculations
Drata directony
C: 45U zerghPublichDocumentzhRitd o/ ell Engineering Software’1 =
|[Unts: ot = Change location =
Interface Settings
Style
1 Main menu @ Ribbon
W allpaper: =
Color scheme Silver il l
Ol I [ Cancel
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The interface supports Imperial and International System of Units (Sl)uand a
tomatic conversion of source data and results from one system to another.

The user can customize unit system settings to select Sl or Imperial system fo

output of different types of parametersdnit Settingstab.

ﬁ UM DSA - Drillstring Analysis Software (Universal Mechanism)

1 |

Units

] it

in
deg
deg/100f
Ibrn
pof
e ft
kip
It
ki
ki
LhAt
kip*ft/deg
Lbtftésec)
ftisec
F
1
=
gpm
pmdgpm
hp
bbl
in"2

Ibf*s"nd(1007t2)

kip/ft*2
hpdin™2

DS
A+um
General
= k== @ v ;S% =ﬂ= :: i Temperstremsp M| chensoton | 3 a Windaws list
= H 2 5 1
sl L &3 Lo e ) Pressure dtrbution : G
New Open | Materizls Formatons Fluids  Part Wel  Welbore Drilltring Settings | About... Getfing
project project database || trajectory JBHA S Time history generator started
| proets | Databases I Tooks I Auistary tocls | _settngs | I
Settings
r —
Setings L—Lh{l | General| Unit Settngs
Gereral | Unit Settings
Unit gettings Modules Category
%) i Tarque & Diag analpsis Length
o . Diameter
. < ST T or o S e
@ Imperial [API] ot b Sngle
raulic: analysis
) Custamized ¥ v Dogleg
[ Static analysis [ess
Mode Wibration analysis [Critical S peed Map) tass Per Lenath
© User Monlinear vibration analysis Dengity
2 Advanced uset Ditectional Tendencies Foree
_) Developer Time domain analysis Torque
Stress/Pressure
Tooks “foung Module
W TSML Data Support [ Multithread Calculations Shiffress
) Angular Stiffness
Data directory -
= Damping
C:\UsershPublichDocuments\R M ovwiell Engineering Softwareh E Eree]
Change location Temperature
Thermal Expansion Coefficient
Interface Seflings Diynamic Viscosity
Style Flow Rate
' Main menu @ Ribbon Speed Ratio
Fower
‘Wallpaper: =
J Wolume
Color scheme Silver b I Area
Flow Caonsistency Index
= A [ Linear Bending Stiffness
Units: 51 14 —
= || AreaDistributed Power
L

The label of arrentsystem ofunits (SI, Imperial, or) is displayed irthe left
bottom corner of th&lainWindo w. Double click the paner useMain Window |
Options interface to changthe system of units. All data itemsll be converted

automatically.
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1.3.2. User Mode

Drill string Analysis GUI can operate in liree modes:User mode Advanced

User* and Developermode. User mode hidesor enablessettings which areot
usedin the most cases

3£ UM DSA - Drillstring Analysis Software (Universal Mechanism)

= [ 5 [ |
7 ~
%s— Settings Ié]
Ajum
Ge] = (7}
General | Unit Settings = ‘
= ition = g Windows list =
g ¥ Unit settings Modules k. ’ = o -
New Of | @ S [T Tarque & Drag analysis Settings || About... Getting o Y e
project pri - started imize & Restore al Close 3l
| Projecty | () Imperial [AP1) Stitf-sting Torque & Drag | ” Settings ” Help ” Windows |
_ Hydraulic analysis
() Customized v v
Static analysis
Mode Wibration analysiz [Critical Speed Map|
@ User MNonlinear vibration analysis
© Advanced user (1| Diredtional Tendencies
(7 Developer Tirng domain analysiz
Tools
WITSML Data Support

Multithread Calculations
Data directory

C:AUsershPublichDocuments\Ritd owell Enfineering Software1

=)
Change location
Interface Settings
Style
(1 Main menu @ Ribbon
W allpaper: @
Color scheme Silver b I

L

| Advanced User

UM Drillstring Analysis : Official Release”; : All rights reserved (c), 1993-2019

The label of current mode is displayed time left bottom corner of the
Main Window. Double click the panel or ugdain Window | Options interface
to change the setting.

~

Enter Advanced User User Password

e

——

Starting of GUI inAdvanced Usepr Developemrmodeor switching fromUser

Usermode is available after password entering only. If entered password iis inco
rect the GUI will work inUsermode.

! DefaultAdvanced usgpassword i§DSA-DSA@
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1.3.4. Source Directory

DSA program usesourcedirectory path for search of databases and projects
saving. TheSourcedirectory is placedin C:\Documents and Settingdl Us-
ersDocumentdJM Software LakDrillstring Analysid1\ for Windows XP and
C:\UsersdPublic\DocumentdJM Software LakDrillstring Analysisl\ for Win-
dows 7, 8, 1y default

The list of files and catalogs placed in the directory:

2 Open Drilling project %

Search

N project selectsd
CAUsers\PublichDocuments\UM Software Lab\Drillsing dnalysist1 =

4[5} CAUsers\Public\Documents\UM Software LabDrillsting Analysish1
[ Bugreport
[ databases

- [i=3 projects

1= SAMPLES

[ Utils

[ wellbores
=4 x32
[ Dongle
[ dilstrings
[ Excitations
) help

ini

Display Mode : Show all folders

C: M\ sers\PublichDocuments\UM Software LabhDirillstiing Analysisi1 J UM DrillSting

Options.inii DSA GUI options

Databasesi Material, Fluid, Formation, Drillstring part databases;
Projects i Default storage of Drillstring Analysis projects;
Samplesi Sample project files;

Wellpaths\ i Default storage of files with well trajectory description;
Wellbores§i Default storage of files with wellbore intervals description;
Drillstrings\ i Default storageof drillstring/BHA design files;

Excitationd i Default storage ofrillstring/BHA excitationdescriptionfiles;
Pressuresi Default storage of pressure map files;

Temperaturési Default storage of temperature distributidas;

Schematidsi Storageof string parts image files;

Wallpaper$i Storageof main window wallpapetiles;

Manuak i PDF documentation files;
Utils\,Templatesini\,help,logos,umentitie§x32, etc. 1 Auxiliary file storage

! Default storage means that the user can store these files anywhere he or she wants.
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1.3.5. Interface Settings

DSA Main window can be customized by selection of GUI style, and desktop
wallpaper.

Interface Settings

Style
71 Main mernu @ Ribbaon
Wallpaper: e
Calor scheme Silver T ]
22 UM DSA - Drillstring Analysis Software (Universal Mechanism) =)
P+L
Al General (7]

g8 = 2 @ T >§¢ :*%: F:: i Temperatremap M| Chensolution | 7T, a Windows list |
5| | e A5
o L‘l = < Pressure distribution i Ver lly
New Open Materials Formations Fluids Part Wwell Wellbore Drillstring Settings | About... Getting
project project ” a

/BHA H 4 Time history generator

database ” trajectory started ”

Auxialiary tools ” Settings ” Help Windows ‘

Projects Databases Tools
i
Units: 1 Advanced User UM Drillstring Analysis : Official Release”; : All rights reserved (c), 1993-2019
L =
|
2% UM DSA - Drillstring Analysis Software [Universal Mechanism) =RACE X

File  Windows Tools Help

) [0] ] =) ) )

AN

Main Menu Stvle

Units: ST Advanced User UM Drillstring Analysis : Official Release"; : All rights reserved (c], 1993-2019
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DSA GUI includes a number of specializddtabases anols for work with
source data without starting Drillstridgnalysis project.

D|S
Alum

General

= = B3 = g i i L -
El' = @ ‘g 7& ﬁ kil | [ Temperature map B chen salution SR
T - bl I - Pressure distribution L
New Open Materials Formations Fluids Part well Wellbore Drillstring _ Settings | About... Getting
project project database || trajectory /BHA 4 Time history generator started
Projects Databazes Tools Auxialiary tools || Settings || Help

U DatabasesSet of data used in drilling information description within

i

Project or Drilling Information editors.
1 Material Database

1 Formation Database

1 Fluid Database

1 String Part Database

The interface of databases is generalized wiA GUI, and varies by
the list of parameters only

Tools: Specific tools for drilling information items description without

startingProject one can use preliminary prepared data items for the fast
Projectinitialization.

1 Well Trajectory Editor
1 Wellbore Editor
1 Drillstring/BHA Editor

The interface of source data editors is similaPtojectinterface of data
input.

Auxiliary tools: Specific tools for scenario(s) input data items description
without startingProject, as well as auxiliary analysis tools.

1 Temperature map Temperature distribution along the well

1 Pressure distribution Internal/external pressure for drillstring

1 Time history generatoir Value vs. time dependencies generation for
force excitations input.

1 Chen solutiori Estimation ofexternal mud damping for a pipe dsci
lating in a wellbord€in accordance to Chen solution).

The interface of source data editors is similaPtojectinterface of data
input.
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Material, formation, fluid databases
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Database wizard GUI is common for material, formation and fluid data.

General view GUI

Each database contains the preset list of items, which parameters cannot «

modified by the usér One can add new ite(™ ) or duplicate(* ) one from the

preset

I st t o

descri

be

new

i (= )m.

GUI is organized as a table of database items vs. paranigserall, Default
Only or User Only tabs above the table to display all items or preset or user
defineditems correspondently.

rﬁ Material database o (s 1
A”| Default Only I User Cnly |
=% &&lH0|
w Caption w Comment I Color 'V Density, kg/m~3 VE GPa VG, GPa 7 Nu VTEC, 1/C T Heat Cap., J/(kg*K): ~
1 Aluminum Aluminum 2707.1 71.02 26.7 0.33 1.3E-05 330
"2 Aluminum 195371 Aluminum 1953TT 2707.1 71 2669 033  L3EDOS 830
3 Aluminum D16 Aluminum D15 2707.1 7102 6.7 033  L3E05 330
4 Beryllium-copper alloy Bervyllium-copper alloy 3169.4 134.4 52,31 0.285 1,3E-05 420
5 Incoloy 325 Incoloy 925 8057.3 220 8461 0.3 1.59E-05 435
& Manel Manel 8810.2 179.3  63.16 0.315  L3E0S 427
7 Mon-Mag-315 Mon-Mag-316 8000 193 7423 0.3 159E05 500
E PS50 PS50 7993.2 220 8461 0.3 1.59E-05 500
3 PS30 Psa0 7993.2 220 8461 0.3 1.59E05 500
10 SBO PS50 SBO PS50 7993.2 220 8461 0.3 1.59E-05 500
11 SBO PS50 5SBO P530 7993.2 220 8462 0.3 1.59E-05 500
12 Steed Steel 7350 00 7652 0.3 L3E0S 500
13 Steel AISI 1340 Steel AISI 1340 7301 07 80.23 0.29  L3E0S 473
14 Steel AISI 4145 steel AISI 4145 [ 7301 07 7982 0.3 6.89E-08 473
15 Steel E75 steel £75 [ 7843 199.9 76.9 0.3 L3E-05 473
16 Steel G105 steel G105 [N 7843 199.9 769 0.3 L3E0S 473
17 Steel 5135 steel 5135 [N 7850 1999 769 0.3 L3EdS 473
18 Steel 535 steel so5 [ 7850 199.9 76.9 0.3 L3E-05 473 [
- i — . | e R e P o
4 F
Selected item count: 37

Us €

Select column with the parameter and cl¥Z:to sort items in the parameter

value increasing/decreasing order. L= button to autesize column headers;

click @ to enable hint modeClick £ to validate input data on admissible ayar

eter values.

Use “= toolbarbutton to activate items filtering modelick on a column head
to turn on filtering by the column parameter.

Database infomport () and expor{ #) of is available iPAdvancedandDe-

veloper mode.

! Modification is available in Developer mode only
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GUI enables selection of parameters/columns to display in the table; this option
is useful if number of item parameters is significant.

Click on & button to display th€ategory treepanel, which provide an ability
to hide/display paramete | and turn @ output format of the paramete#.

-
% Material database E@ﬂ
Al | Default Only | User Only
=%z & &l
e Caption Comment 7 Color ¥ Density, kg/m~3 = | Parameters setting
E Alurninum Alurninum 2?0?.1|:| EH = ' ﬁ]
i .ﬁ.lu:;;::;:rif;jlz Aluminum_1953TT J?g;i = General :
4 Beryllium-copper alloy Berylli Dlsplay parameter t.ree. 69,4 Caption
: incaloy 525 1 Parametersvisible __s 1Y/ Comment
6 Monel {1 Output format 10.2 [ Color i
7 Non-Mag-316 3000 [l Density 7
_B PEEg FEEq Y W03, = Mechanical Isptiopic
g P580 psao [ 7993.2
10 SBO PS50 seo Psso [ 7993.2 B
11 SBO P580 se0 psso [ 7993.2 M N
12 Steel Stegl - 7350 EB [ Mechanical Anisptropic
13 Steel AISI 1340 steel A1s1 1340 [ 7801 @ [¥] Thermal
14 Steel AISI 4145 Steel AISI 4145 7301 @ [ Strength " -
15 Steel E75 Steel E75 7243 Format [G]:
16 Steel G105 Steel G105 7849 Data Format | General v |
17 Steel 5135 Steel 5135 7850 Dighs number 4 b
13 Steel 595 Steel 595 7850 | Decimak number 2 pA|
:ri_l Tt TEostunn -“Frn Column width 52 ﬁ
Selected item count: 37 )
e

Parameters are grouped in categories; the user can hide/show a category at
by one click.
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ltem detailsview
Double click on the item in general view table, or select the item and click

on & button to see the item data in separate window.

% Material databasze = = %
Al |Defau|t Only | User Dnlyl
$=h||lEFe - & &|(0o|
s Ca s Comment I Color| ¥ Density, kg/m~3 VE GPa ¥V G,GPa ¥ Nu |V TEC, 1/Cap., =
1 Aluminum J707.1  7.02 267 033 1305830/ |
2 Alumin [ oy . . . =l g
Material [Steel] - details...(default] —
3 Alufninum D16 ar! : ! ¢ ) - »
4 Berylium-ctipger allo General |Mechar1it3l Isotropic I Thermal I Strength | 5 Fatigue: Tension I SN Fatigue: Bendi * | *
5 coloy 32 Parameter Value Units  description.
6 Monel Caption Steel Parameter Mame
.? | 2L L Comment Steel Comment
8 P50 Color Scheme color
? P580 Density 7850 kgfm~3 Material Density
10 SBO PS50
11 SBO PS30
12 Steel
13 Steel AISI 1340
14 Steel AISI 4145
15 Steel E7S
16 Steel G105
i7 Steel 5135
18 Steel 535
19 Steel X35
|
Selected item count: 37

Click Ok to save changintp database; clicKancelto exit withoutsaving.

Note: The ltem data viewmode enablemodification of any item (pres or us-
er-defined).If the user does not have access to preset data modificeteiUI
will propose to save the item with another name as adefared item.
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1.4.1.1. Material Database

Material database is stored MaterialDB.mtl file placed inSourcedirecto-
ry\DatabasexatalogueThe databse is loadingrom the file when GUI starts.

UseMaterials button of the head menu to open material lols@ editor.

= =l E3 Y = i fre= £ Temperature map [H]| chen solution
E =a i e N ' B
| . E L Shan .

Pressure distribution

Mew  Open Materials |Formations Fluids Part well Wellbore Drillstring )
project  project database | trajectory JBHA s Time history generator
| Projects || Databases || Tools I| Auxialiary tools

Material parameters

Database contains wide list of material paggars; list of parameters required
for Static T&D and Time Domain Analysis iDSA application is stated below.

Parameter units : Description
SI | Imperial
Generalcategory
Caption Unique caption of the material within the databa
Color Color the material is displayed on the drillstring
side section view.
Density Kg/m® | Lbm/ft® | Material density.
Mechanical Isotropicategory
Modulus of elasticity| GPa Ksi Modulus of elasticity of the material
Poi ssond The signed ratio afansverse straito axialstrain
Thermalcategory
TEC ‘ 1/C ‘ 1/F ‘ Thermal expansion coefficient.
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1.4.1.2. Formation Database

Formation database is storedrarmationDBfdb file placed inSourcedirecto-
ry\DatabasexatalogueThe databse is loadingrom the file when GUI starts.

UseFormations button of the head menu to opemmationdatdase editor.

El. = @ E )S ﬁ :: { Temperature map Al chen solution
- - - ' Pressure distribution

Mew  Open Materials |Formations| Fluids Part well Welbore Drillstring
project project database || trajectory JBHA v Time history generator
Projects ” Databases ” Tools ” Auxialiary toals |
- -
ﬁ Formation database =RNCN X
-"*"l Default Only I User Only |
=% a8 8=eo
‘' Caption r Comment " Color ¥ Density, kg/m~3 VE GPa ' Nu i¥e compressive streng »
1 Andesite 2700 60,2 0.22 98
2 Basalt 2800 35 0.3 50
3 Chalk 1700 20 0.35 5
4 Chert 25490 72 0.3 300
5 Clay 1900 0.1 0.2 0.7
<] Coal 1370 1.2 0.36 14,32
7 Dolerite 2780 50 0.25 140
3 Dolomite 2670 8.5 0.26 319
9 Gabbro 2700 40 0.15 175 =
4 3
Selected item count: 32 Close
L = =

Formation parameters
Database contains wide list fmrmationparameters; list of parameters required
for Static T&D and Time Domain Analysis iDSA application is stated below.

Units
Paramegr SI Imperi- Description
al
Generalcategory
Caption Unique caption of théormationwithin the daa-
base.
Color Color the formation is displayed on the wellbore
section view.
Modulus of elasticity| MPa psi Modulus of elasticity of théormation
Poi ssond The signed ratio dfansverse straito axialstrain

RGD model parametersategory

Rock specific strengtl MPa psi Rock specific strengtpharameter for RGD model ¢
(epsilon) PDC bitrock interaction
Bit-rock contact stres| MPa psi Bit-rock contact stregsarameter for RGD model ¢

(sigma) PDC bitrock interaction
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1.4.1.3. Fluid Database

Fluid database is stored ifluidDB.Idb file placed in Source directo-
ry\DatabasexatalogueThe databse is loadingrom the file when GUI starts.

UseFluid s button of the head menu to opiund datdase editor.

= = E3 b 4 — * =A= F: £ Temperature map [H] chen solution
= |
mﬁ . Ex @ L_._..l o &

' Pressure distribution
Mew  Open Materials Formations| Fluids Part well Wellbore Drillstring )
| project project || database ” trajectory / BHA ” sy Time history generator

Auxialiary tools |

Projects Databases Tools
e =
% Fluid database - o = | B |
Al | Default Only I User Only |
pofFal-es ww(e|
K Caption ¥ Comment I Color| 'V Static density, kg/m~3 7 H, W/ (K*m2) | §ynamic viscousity, F =
1 Driling Fiuid  Default Fluid = Mud [ 1400 0 0.07
2 Air ~r [N 1.1983 0 1.86E-0005
3 Diesel piese! [N 300.44 0 0.0762
4 Mineral Ol Mineral Oil = Mud [ 934.65 0 0.041
5 Silicone Ol siicone oil [ 955 o 0.145
6 Water water [ 1000 0 0.001
7 Fluid_1  Default Fiuid = Mud [l 1400 0 0.07
8 12345 Default Fluid = Mud [ 1400 o 0.07
9 Air_SampleHydrauiics ~ [ 1,1983 0 1.86E-0005
10 oF N3 Defauit Fluid = Mud [ 1400 0 0.07
11 Drilling Fluid_new  Default Fiuid = Mud [l 1400 0 0.07
12 Air_new ~ [N 1.1983 0 1.86E-0005
13 Mineral Gi_new  Mineral oil = Mud [l 934.65 0 0.041 -
4 3
Selected item count: 14
L -

Fluid parameters

Database contains wide list déid parameters; list of parameters required for
Static T&D and Time Domain Analysis iDSA application is stated below.

Parameter units : Description
SI | Imperial
Generalcategory
Caption Unique caption of the fluid within the database.
Color Colorthe fluid is displayed on the schemes.

Density Kg/m® | Lbm/ft® | Fluid density.

Mechanicalcategory
Mud dynamic Padsec cP Dynamic viscosity (or absolute viscosity) of the
viscosity flud:cP = 0. 01P =PhLmPal




I L |

UM Dirillstring Analysis 29 Getting Started "Afum
[ = |

1.4.2. String Part Database
DSA GUI enables description of the bottom hole assembly and drillsteng d
sign with the set oftomponentsthat can be taken froiatring Part Databas®r
described internally biprillstring Part Editor tools.

String Part Database GUI

The database is storedn i*.pdb file placed in Source directo-
ry\DatabasesStringPartDatabasecatalogueand its subcataloguesThe databse
is loadingfrom the fileswhen GUI starts.

StringPartDatabasecatalogue contains by defaultraining database.pdb
which items are read only; attserdatabase.pdlavailable for editing.

UsePart Databasebutton of the head menu to open dat® editor.

= = == == B I .
El =] El'_ j [ﬁ g —a )t =&= [Tes=] i+ Temperature map [H] chen solution
. L—‘—‘J = = I + Pressure distribution

New  Open Materials Formations Fluids Part well Wellbore Drillstring )
project project database ||| trajectory / BHA s Time: history generator
| Projects /| Databases || Tools Il Auxialiary tools |
- Drillstring Parts Databases S| B S|
)
Part Database Part Editor (7]
J Mew DB folder —. Add new database \d " Expand,Collpase e Copy ii‘é Import data from file...
Delete D el Del Move Up ¥ Paste il Save data to file... Head menu
Duplicate DB folder Duplicate databas Duplicate category Duplicate pa Move Down i search... tOOIS
String Part Databases Database Content Tools Import/export data
£ B Default - Bit
- sample units A Part/Section Description Type OD,in ID,in CD,in Length ft Alignment, ft ...
= B PDC Drill Bits & 1 Shaft 45 0 45 0.55556 0 5.
@ 11 Shlades  Uniform 45 o 45 022222 S
& 5 112" MDI613 POC Bi [l 1.2 Shank Uniform 3.3125 0 33125 033333 5.
& 53/4 MDSi713POC Bit 3
& 5 5/8" MDSi711POC Bit k-
& 6 "MDSi513 POC Bit &
& 6 1/8" MDSi613 POC Bit = s
Database
structure tree: ER
U Database files = Drillstring part
.. . i .
u  Categories P editor table
0 Parts
& 20 "PDCEIt
& 23 "POCBit
& 26 "5Di816 POC Bit
- 5 Driling Collar Surface
+ E_ Drill Fipe _ ~ | StringPartDatabase -> Default | Sample units\PDC Drill Bits | 4 1/2" M513 PDC Bit
OK Apply Cancel

Database navigation is organized by database tree structure on the left pane
Database file is displayed in the database structure E3egnd contain a set of
drillstring parts ) grouped into categorie &).

Head menu tools anDrillstring Part Editor GUI, placed on the right panel,
enables access to the database items description.
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Database structureediting

Tools for the database data structure modification are available ®athBa-
tabasetabof the head menu

¥ - add new databasmtalogue folder;
7 - delete selectedatabase catalogue foldeith all entities;
- duplicate selectedatabase catalogue foldsrthe current levél

% - add new database file in the selected database catditnder
= - delete selected database filgh all entities;
- duplicate selected database file at the current'tevel

= - add sub category for the selected category node;
i - delete selected category node with all entities;
5 - duplicate selected category at the current level,

&' - add new parto the current category;
2 - delete selected part;
&' - duplicate selected part;

# - collapse/expand tree branches;
4* - move node up;
< - move node down;

% _ copy node;
¥ - paste copied node;
# - enable/disabl&earch mode

# - import data from *.pdffile to the current category;
#® - export data from the current category to *.pdb file.

! Available inDevelopermode only
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The Search panel is adding to the bottom of the database tree panel if the
Search modes enabled. The only parts containing search mask, defined in the
Part Caption field, are displayed in the database tree if S3®sarch modeés era-

bled

- -
J/!E_"\l Drillstring Parts Databases = | B |
- Part Database Part Editor et
MNew DB folder Add new datsbase Add category Add new part " Expand/Caollpase Copy Import data from file...
Delete DB folder Delete database Delete category Delete part Move Up § Paste Save data to file...
Duplicate DB folder Duplicate database Duplicate category Duplicate part Move Down it Search...
String Part Databases Database Content Toaols Importfexport data
El- 5 Default Bit
£ B Sample units Part/Section Description  Type {ID,in 1ID,in CD,in Length, ft
£ 825 Driling Collar m =] 1 Shaft B375 125 3.375 31
=Y 3 3/8",Drill Collar,nC28 11 Connection  Unmiform |[B.375 125  3.375 16667
E 3 33" Drill Collar NC26 1.2 Body Body Uniform |3.375 1.25 3.375 29
/8", Drill Collar, 13  Connection  Comnection  Uniform (3375 125 3375  0.33333
- B old_Tools 5
% Driling Collar b
Bl Stabilizer &
& 33/8",5TAB - STRING,NC26 [s]
& 33/8",5TAB - NB,NC26
& 33/8",5TAB - STRING,NC26 |
& 33/8",5TAB - NB,NC26
= PDCDrilBits_1
g Sample Database
o
4 1 3
Search Surface 0
Part: 338" €tringPartDatabase - Default | Sample units\Driling Collar Y 3 3/87,Crill Collar NC26
[ (0]4 ] ’ Apply ] ’ Cancel

Part parameters output/editing

Parameters of the part selected in Eregabase treare controlled bythe Part
Editor GUI - panel right to the tree paneldditional tools are placed on tRart
Editor tab of the head menu.
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1.4.2.1. Drillstring Part Editor

The Drillstring Part Editor GUI provide tools for description of the wide range
of drilling tools within the generalized format: bits, drilling pipes, collars,istab
l i zer s, mu dtheba tt cor sahed pitpaicseht eer i ng sy ¢

(S e S

—

Drillstring Parts Databases

)

-

|

Part Database Part Editor (7]
D" Add pipe & ||"' Add section Move up : @ ] : : WEE;Q == E
Delete pipe 11= Delete section & Move down ul m
_ ) Fipe - ) i _ Blade wWell Sections Fart Fart Side Fart
[P Dupiicate pipe & i Duplicate section &l Validate geometry contact~ connection = tooljoints H structure | sections | image ‘
Descrietion Qrillstring] Advanced editing Additional tools
s -
Bit
& 4 1/2" x 2 3/4",HWOP Gifnt Prid * - — - - -
& 5" x 3", HWDP Grant Pridfkco - S = Parl};f::r:mn Description Type OD,in ID,in CD.in Length, ft
S . 1 8.25 4.5 8.25 29.9
il -
& 5" x 3" HWDP Grant Prideco - S5p B 11 Uniform B.25 15 T 215
& 5 1/2" x 4 HWDP GrantPrideco 1.2 2 Uniform 66252 45 66252 12
@ 5 12" % 4" HWDP Grant frideco 5 e - S = = = 2
5 7/8" x 4", HWDP Grant [Prid i i ; ; . 12
S 57" x rantproecn | e Drillstring Part Editor interface: 175
& 6 5/8" x 5" HWDP Grant frideco
- HWDP Standard & 1 Pipes/sections table

s AR
5 Training units
g Old_Tools
g Old_User Tools
= PDCDrillBits_1
g Sample Database
s Sample units
£ B Training units
= Drill Bits
T Driling Collar
= LWD Tools
= Dril Pipe
£ HwoP
= 65/8" HWDP
T AR
T Reamer
5 Stabilizer
= RSS units
= Mud Motors
T Accelerator
5 sub
T Crossover

= . ..
1L}

m

& ofiF]8]

=

L3

=
=
=

Tools for the part model parameters
description

Part structure inspector (optionally)

Part schematic image (optionally)

Part side section view (optionally) .
Part tool joints wizard (optionally) '

=

=A =4 =4 =4

R R A A D IS I B S S S S S ST

Inner Diameter,in

Part image

[

StringPartDatabase -> Sample Database ! Training units\HWDP Y & 5/8" HWDP

15 25

Distance from bit, ft

b 10 20

| [ coneel_|

o ][

Note! Modification of part description is availabfer the notread only database

files only.
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Part description concept

In accordance to the generalized description any part is presented by set c
pipes; the first one (or the single for simple parts) isstiadt pipe the rest ones are
theouter pipes

Shaft pipe Outer pipes

I
Each pipe consists of arbitrary setUriform andBladesections Each section

can be presented by flexible beam element, or absolutely rigid body; 3D finite e
ement model ofion-uniform component can be incorporated in the description

Blade sections —\I/

Uniform sections

Partwellbore interaction is defined lgircle-cylinder and pointscylinder con-
tact forces; contact circles and points are placed on the part, hole is modeled b
cylinder.

Several kinds of sibling section connections are supported: tool joint, hinge, CV
joint, bend sub, arbitrary bushing connection, mud motor pump. Several kinds of
section ends wellbore interaction are supported: none, contact, offset, pad, fixed
node.

Any outer pipe should be linked directly or by other pipes to the shaft pipe; di
ferent types of bearings, bushings, hydraulic/mechanical positioning systems, mut
motor interaction and bushings are available.

Detailed description of the drillstring part modelDSA environments pre-
sented in Setc.x of the Manual.

! The 3D FEM model usadanctionality is not presented in the current documentation.
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Part Editor GUI
Part Editor GUI consists afeveral elements
U Head menu

Head menu contains basic aadvanced tools for part structure description, as
well as auxiliary visualization tool controls:

|:|"' Add pipe _{_;‘}} ||"' Add section {F’ Move up _@. | % = E
Delete pipe ||' Delete section & Move down - i Hr
i . Fipe i . i Blade well Sections Part Side Part
[r"' Duplicate pipe  finls Iﬁ- Duplicate section & Validate geometry contact = conmection = ||| structure | Section | images
Description Advanced editing
[* - add pipe;

[= - delete selected pipe (Not8haftpipe cannot be removed);
[z - duplicate selected pipe;
% - display/hide pipe links editdr

i* - add new section fdhe pipe;
ii= - delete selected section;
% - duplicate selected section;

4r - move section close to tlwwnhole end of part
< - move section far from th@ownhole end of part
4 - validate part description.

Advanced editingtools enables detailed description of blade section geometry
and model settingsB(ade geometry, well-interaction model for the upper end

point of section \(Vell contact) and parameters of connection with upper section
(Sections connection

One can us@art structure buttonto display/hidePart structure treghat can
be useful for navigation in the description of the complex components.

Use Side sectionbutton toshow the side section image of the part. The image
is updating interactively during modifitan of the part descriptigrand can be
used for visualization of links, connections and nonstandard contacts marking

1002 Drillstring Scheme

Diameter, mm
@ o 8 B8
Eng

g

& oo oa[Ed BB

0 1 2 3 4 5
Length (from bit), m

! Description will be added in the next version of the Manual
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U Parameter table

Table control is used for output and editing of pipes and section paranoeters
can edit whitecolored fields tanodify the description.

Bit
A Part/Section Type ODmm IDmm CD,mm Length m Alignment, m
& |- 1 shaft 203.2 7112 203.2 9,144 0
1.1 1 Uniform  203.2 7112 203.2 0.9144
M 1.2 2 Uniform 1524 7112 152.4 1.3288
1.3 3 Uniform  177.8 7112 177.8 09144
2 14 4 Uniform 1524 7112 152.4 1.3288
% 15 5 Uniform  177.8 7112 177.8 0.9144
1.6 & Uniform 1524 7112 1524 1.3288
5] 17 7 Uniform 2032 7112 203.2 0.9144
B Table
=% <= output
= settings
o
Fl {1 2
Surface

Table output can be customized Tgble settingstools placed on the left vert
cal panel. GUI enables selection of parameters/columns to display in the table

click on Table settings * button, or use the fast access buttonselectparane-
ters forthe table and turn on output format if necessary

Bit
Parameters setting ‘ Part/Section = Description Type OD.mm ID.m
He | B eldle X = 1 Shaft 2032 711
11 1 | Uniform  203.2 71.1
= General - 1.2 2 Uniform 1524 71.1
. 1.3 3 Uniform 177.8 71.1
| Part/Seft
e S 14 1 Uniform 1524 711
Descriphion IS ) Uniform 177.8 71.1
I Count . 16 6 Uniform 1524 711
1z = Uniform 203.2 71.1
= Geometmy )
T Check to display the ||
sl parameter column
Cijoo
I
CD
Length -
Format [0 V
Data Format General vl
Digits number 5 E]
Decimals number 1 Z]
Column width ] E r 1 3

Surface
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Part description contains wide list of parameters.

Units _r
Parameter : Description
SI | Imperial
Generalcategory- | A |fast access button
Pipe/Section Pipe / section caption; used for specifying point
the part in analyses.
Description Pipe / section description.
Count Part quantity.
Not available in Part Editor; used rillstring edi-
tor only.
Geometrycategory- | g | fast access button.
Type Section typeUniform or Blade
oD mm inch | Section: aiter diameter of the pipe section.
Pipe: maximal outer diameter of thige sections.
ID mm inch | Section: inner diameter of the pipe section.
Pipe: minimal inner diameter of the pipe section:s
CD mm inch | Section:Contact diameter of the pipe section.
Pipe: Maximal contact diameter of the pipe-se
tions.
Note: Contactdiameter is equal to the outer diexm
ter forUniform sections and set automaticallyneg
tact diameter oBladesection is defined
additionally, and can be equal or greater then oy
diameter of blade section body.
Length m ft Length of the section.
Alignment m ft Parameter of muHpipe parts description: distanct
from the lower end oghaft pipeto the lower end o
Outer pipe
Note: Alignment field is &ailable forOuter pipe
items only.
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Inertia category- | m | fast access button.

Material

Material of the sectian

If material is assigned for all pipe sections, the n|
terial caption is displayed in the pipe material fie
the field is empty otherwise.

The user can set material for the section, or for ¢
pipe sections, or forlgpart sections by popup
menu tools.

Note: Materialis selected fronMaterial Database
one needs to edit the database if part material is
included in the database.

Lin. mass

kg/m

Ibm/ft

Linear mass of the sectifmipe.

Linear mass of section is calculated automatical
from material density anckrosssection geometry.

Pipe linear mass is taken from the corresponded
mass value divided by the length value.

Mass

kg

Ibm

Mass of the section/pipe.

Mass of section is calculated automatically from
material density and section geometry.

Pipe mass is taken from the masses of the secti

Note: Linear massandMassof section/pipe value
can be set manually idvanced UserandDevd-
oper modes. One needs to select the correspon(
row in the table and disabfeu t 0  maptios k&
pop up menu.

v Auto mass for all elements [Shaft]

Summancategory-| 5 | fast access button.

Acc. Length

m

ft

Accumulated lengtheference value (read only):

1 for section: distance from lower point of the
pipe to the top point of section.

1 for pipe:distance from lower point of the pip¢

to the top point of pipe = pipe length.

Note: Value is available for th&haft pipeonly.

Acc. Mass

kg

Ibm

Accumulated masseference value (read only):
i for section: mass of all sections from lower
end of pipe to the current section inclusively
1 for pipe:mass of all pipe sections.
Note: Value is available for thBhaft pipeonly.
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Stiffnesscategory- | | fastaccess button.

Model type

Pipemodel type:

1 Flexiblei pipe sections are simulated byxfle
ible uniform beams;

1 Rigidi pipe is modeled with absolutely rigid
body of the prescribed geometry;

1 3D FEM model pipe model is described by
3D finite element model (*.fss file), imported
from FEM software in accordance to thedno
al finite element approach.

Lin. Axial. Stiff

kPa

ksi

Lin. Bend. Stiff

kKN/m?

Kip/ft®

Lin. Tors. Stiff

kN/deg

Kip/
deg

Linear axial/bending/torsional stiffness of the-se
tion/pipe.

Linear axial stiffnessf section is calculated anst
matically from material characteristics and cross
section geometry.

Pipe axial stiffness is taken from the stiffness an
geometry of the sections.

Note: Linear axial/bending/torsional stiffness
section/pipe value can be set manualbAd:
vanced UserandDevelopermodes. One needs tg
select the corresponded row in the table and dis
Auto axial/bending/torsionals t i f f apteos s
by pop up menu.

¥ Auto axial stiffness for all elements [Shaft]
v Auto bending stiffness for all elements [Shaft]
¥ Auto torsion stiffness for all elements [Shaft]

Safetycategory- |[s] | fast access button.

Max. T

kN*m

Kip*ft

Max. F

KN

kip

Value of the maximal admissible torque/force ca
be applied to the section/pipe.

Note: Parameterare available for th8haft pipe
only.

Note: Parameterare not used in the currentrve
sion of theDSA software.




I b |

D.S
UM Dirillstring Analysis 39 Getting Started "Afum
| ul

1.4.3. Well Trajectory Editor

UseWell Trajectory Editor button of the head menu to generate or edit file of
survey description.

= = E= b 4 —— +* ﬁ F: £ Temperature map [H] chen salution
= | fro—r
B2 E @ 3 A |

' Pressure distribution

Mew  Open Materials Formations Fluids Part well Wellbore Drillstring )
project project database | |trajectory / BHA M Time history generator
| Projects | Databases I Tools | Auxialiary tools |

Well survey is described by set of survey poindstuosityis described add
tionally and added to the basic survey if enabled.

Trajectory can be saved in or loaded from xml file of special forkvatpath
file *.wlp). The files are saved and loaded fr&wourcedirectoryj\wellpaths folder
by default. The user can alBastedata from Excel table.

Survey station description

The GUI enables description of survey by pdigtpoint table input, or by set
of constant builfurn rate intervals defined from surface or from the selected
measuring depth.

- Sample Wellpath.wlp - Well Trajectory Editor = | E
‘wiell Trajectory o
aP New point 5= Insert before LR) %\i = 5 Iy o ‘4 Mew plot | i, Point on surface | ||[l[lFf Full View | 5
Delete point B Insert after = = % U 71 Create copy |$1§ Show survey points | Flot output style -
Trajectory Tortuosity Check || Settings | _ PDF
Duplicate point | @€ Clear generator [ Delete plot |\ Trajectory smoothing | report
| Description [Well Trajectory] I Settings Plots ||POFR.... |
{# MDft Incdeg Azideg TVD,ft VSECft N+/S-ft E+/W-ft logleg, deg/100f ~ Flots | 3D scherme
i 0.000 0.00 0.00 0.000 0.000 0.000 0,000 0.00 TVD vs. Horizontal Displacement | MD vs. Dogleg
2 473,425 0,00 0,00 473.425 0,000 0,000 0,000 0.00
3 557.743 0.53 145.54  557.742 0.211 -0.322 0.221 0.63
Input fields ... Auto-calculated fields — ’ e e
B 793,963 0.53 42,44 793,953 -1.558 1.180 1,217 0.14
7 889,108 0,26 45,16 889.085 -2.172 1.657 1.667 0.28
8 994,094 0.09 145.53  994.081 -2.348 1.757 1.883 0.28 o
9 1085.239 0.09 45.48 1089.226 -2.375 1.746 1.980 0.14 :D:
10 1181.102 0.09 42,70 1131.089 -2,509 1.849 2,081 0.01 = 40
11 1275.247 0.09 292,43 1275.233 -2.579 1.933 2.062 0.16 \
12 1371.391 0.09 8.6 1371.378 -2.651 2.035 2.005 0.12 \
13 1468.535 0,18 266,38 1466.522 -2.658 2,100 1.867 0.23 H
14 1555.118 0.18 272.01 1555.104 -2.547 2.096 1.589 0.02
15 1650.262 0.35 143.51 1650.248 -2.345 1.867 1.612 0.51 I Horizontal Displacement, ft
16 1837.770 N.18  168.56 1R37.754  -1.810 1.170 7.010 n.11
4 3

<, = and " buttons enable adding new, delete and copying survey points
presented by lines iWell Trajectory Editor table.

Trajectory is described by editing BID, Inclination andAzimuth values in
the lines of the table.
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TVD, VSEC N+/S-, E+/W- andDoglegparameters are evaluated automatically
from the input data. Editable fields of the table have white coloring,- auto
calculated ones are marked with grey.

Input trajectory is visualized automatically by 2D plots and 3D view placed
right to the input table:

u 2D plots

All the table parameters can be added on 2D plots; one cantyd (
delete O) or duplicate &) plot to the right panel, and customize the paam
ters on horizontal and vertical axes by pop up menu controls.

<
x, Sample Wellpath.wlp - Well Trajectory Editor = | B ||
F
B o
g el Trajectons 7]
25 New point 5= Insert before I\) &i = 5 Y vt 3 Mew plat i Point on surface | ||[|U.'-f Full View | 2
: 7] W9)s g Showsurvey ponts| [ —
te point Em Insert after = = = halad T“J Create copy % Shiow survey points Plot cutput style
Trajectory Tortuosity Check || Settings || _ PDF
p ?( Clear generator [ Delete plot k\Trajecbar\-I smoothing report
| Description[Well Trajectory] ” Settings | Flots ” FDF R... |
“¥7 MD,ft Ingdeg Azjdeg TVD,ft VSEGft N+/sfc || "t |3D scheme
1 0.000 0.00 0.00 0.000 0,000 0.000 TVD vs. Horizontal Displacement | MD vs. Dogleg|
2 473425 0,00 0.00 473.425 0.000 0.000
3 557.743 0,53 14554 557.742 0211  0.322
4 626.640 0.62 12,30 626,638 0.017  -0.220
5 707.021 0.53 28.82 707.014  -0.780 0.531 0 1000 2000 3000 4000 5000
6  793.963 0,53 4244 793.953  -1558 1.180
7 839.108 0,26 4516 889.095  -2.172 1.657
8  994.004 0.0% 14553 994.081  -2.348 1.757
3 1089.239 0,08 4643 1089.226  -2.375 1.746
10 1181102 0,09 4270 1181089 2509 1849 Ordinate i’
11 1276.247 0.09 29249 1276.233  -2.579 1.933 i Abscissa MD
12 1371391 0.09 8.69 1371378 -2.651 2.035 Exchange abscisse-ordinate for plot Inc
13 1466.535 0,18 26633 1466.522  -2.658 2,100 . outi Az
14 1555.118 0,18 27201 1555.104  -2.547  2.096 g ptions... E
15 1650.262 0.35 14351 1650.248  -2.345 1.867 = Show all i )
; - @  Horizontal Displacement
16 1837.270 0,18 168.56 1837.254  -1.B10 1.120 Show according the ruler pointers
17 1929.134 0.45 130,54 1929.116  -1.530 0.744 08 Copy to clipboard [t
18 1963.504 140 18594 1968.481  -1.072 0.165 Print... E+/W-
19 2066929 435 198,25 2066.772 3802 4.577 i Dogleg
Fix tool panel
20 2165354 7.34 200,58 2164674  13.808 -14.010
Show ruler
21 2263.780 10,34 20156 2261819  28.926 -28.114 M
-
22 2293.734 11,25  201.76 2291343 34535 -33.328 Saveto file .csv.
23 2362.205 11,25 20176 2358499  47.891 -45.734 G Show ordinate value
24 2460.630 11,25  201.76 2455033 67.090 -63.568 )
Save parameters to file...
25 255,055 11,25  201.76 2551567 86283 -81.401 )
= | —— tsnr  nnd o I P WY S Read parameters from file...
4 3 174 1=

GUI enables the followinglot output format settings:
.. - add surface survey point on plots (if not defined in the table);
% - highlight survey point on plots;

“. - smooth plots by adding intermediate points between survey stations in a
cordance to minimal curvature equations;

e - set fullview for all plots;

- switch between 2D plot display modes: one plot for tab, or several plots on
single panel.
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U 3D view
Spatial well trajectoryiew is available or8D schemepage of the right panel.

A0 zcheme
(o = =

Trajectory intervals generation

The GUI enables generation of survey stations from the JetrafRate Build
Rateintervals defined from the end point or from the surface point of the \&ell tr
jectory (end point).

One can usdrajectory generator wizard to defineBit Point measured deb,
inclination and azimuth, step of generating survey statibii3 (ncrement) and
list of intervals defined by end point measured depth, build rate and turn rate.

r ™
Well trajectory: Constant curvature intervals 0 8 ﬁ
Dezcription pe
(1 Intervals from surfaze @ Intervals fram bit MDD Increment ft 'IEIEJ
Bit point
kD fE 129.35 I Inclination, deg 45 Azimuth, deg 15

=== X[ &

MD, ft  Build rate, deg/100ft Turn rate, deg/100ft Interval, ft Inc, deg Azi, deg

1 S00.000 4.00 0.00 1500.000 - 500.000 .00 15.00
2 400,000 1.00 0.00 500.000 -400.000 4.00 15.00
3 300.000 0.00 0.00 400,000 - 300.000 4,00 15.00
’ Generate ] ’ Cloze ]

L - (T — N — - — T

Click Generatebutton to create survey stations in accordance to the input data.
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Well tortuosity description

GUI enables description of well trajectory as the combination of basic survey
points defined in the table, and tortuosity intervalsitervals of harmonic vaai
tion of inclination and/or azimuth along the trajectory.

Click Tortuosity button on the head menu to take into account tortuosity inte
vals, which can be defined on the bottom table:

=\ Sample Wellpath.wlp - Well Trajectory Editor” = | E |t S
J wiell Trajectory Pr
ok New paint 2 Insert before I\j i“i = S o et T New plot | ... Point on surface | |||]U.'-f Full View | B
i & — =
Delete point E“’ Insert after B = & || h Create copy % Show survey points Plot output style
Trajectory | Tortuosity Check || Settings || _ PDF
Duplicate point 'X Clear generator [ Delete plot \ Trajectory smoathing report
| Description[Well Trajectory] || Settings || Plots || PDFR...
‘# MDft Incdeg Azideg TVD,ft VSECft N+/S-ft » Plots | 3D scheme
1 0.000 400 1500 0,000  0.000 0.000| ||| TVD vs. Horizontal Displacement | MD vs. Dogleg|
2 300,000 1.44 1193  299.637 14.226 13.794
3 310.000 2.30 1296 309.632 14.552 14113
4 320.000 3.23 1407 319.620 15.035 14.581
1] 40 ap 120
5 330,000 4.18 15.22 329,599 15.681 15.207
&  340.000 5.13 15,36 339,566 16,493 15,988 Tortuosity effect visu-
7 350,000 G6.04 17.45 349.519 17.465 16.918 ] . .
alization on 2D plots:
3 360,000 6.87 18.44  359.455 18.588 17.987 N
9 370.000 7.60 19.32  369.375 19.844 19.178 N [gray_bIaCk] I W/O tor—
10 380.000 .19 2003 379.281 21213 20,472 == tuosity;
11 390.000 .63 20,56 389,173 22,669 21844 [red_blue] - Wlth tortu_
12 400,000 3.91 20.89  3589.056 24,187 23.270 OS|t
13 410,000 9.10 21.00  408.933 25.743 24731 y
14 420,000 311 20,89 413,807 27.317 26,208
15 430000 /.94 .57 47A.ARI JRRTA ITETE T = 4615
« ’ =
=
Tortuosity
F=1 X[
# From,ft To,ft Length,ft Amplitude,deg Period,ft Variation t.\
1 0 1000 "E 328084  Inc A0
2 0 1000 1000 & 328084 Az
3 1000 1500 500 5 328084 Inc
Tortuosity parameters input \
fields .
Horizontal Displacement, ft

Data verification

Well trajectorydescriptioncan be verified with th&erify Data button placed
on the togpanelof theWell Trajectory Editor window.
Data reporting

Well trajectory description can be reported as PDF document wit = Heut-
ton placed on the head menu of the editor window.



UM Drillstring Analysis

1.4.4. Wellbore Editor

43

[
Alum
[ |

b |
Getting Started

UseWellbore Editor button of the head menu to generate or edit file of-wel

bore construction description.

mz = = [‘ﬂ ‘g )g =&= Eree . Temperature map [H] chen salution
= ) : el [Pty
- “‘—‘—‘J = ' Pressure distribution
MNew Open Materials Formations Fluids Part Well Wellbare | Drillstring ;
project  project database || trajectory JEHA S Time history generator
| Projects [| Databases [ Tools [| Auxialiary tools |

Wellbore constructioms described by set of intervals defined by inner diameter
vs. measured depthydraulics parameters of the wellbore can be defined optiona

ly.

Wellbore data can be saved in or load from xml file of special forviiatljore
file *.wlb). The files are saved and loaded fr&murcedirectorywellbores folder
by default. The user can alBastedata from Excel table.

Wellbore construction description

%, = and " buttons enable adding new, delete and copying wellbore inte
vals presented biynes inWellbore Intervals Editor table.

-

Description[Wellbore] |

Sample Wellbore.wlh - String Editor® = | E S
wellbore construction (7]
apF Add interval = Insert before selected ' - }n\\\ l f | A Marks | B
Z 3 ] i ; =
= Delete interval | Ee Insert after selected — - b I 1002 Show all
o= Verify Materials... Formations... Weak Pressure Scheme PDF
&L Create copy X Clear data zones gradients report

Databases

|| wellbore Hydraulics || wellbore scheme  ||POF re...|

# Interval Type Name

Surface 0.000
1 Cased hole 1 500,000
2 Caszed hole 2 1500,000
3 Open hole 3 F000,000

Measured Depth, ft Inner Diameter,in Overgauge,in Friction Factor Material/Formation

15.00
15.00
12.50
12.25

0.25 0,200 Steel
0,25 0,200 Steel
0.25 0. 200 Steel

Wellbore interval is defined withMeasured Deptlof the end point interval
type Open holeor Cased holg hole diameter calculated from basimer diane-
ter value andClearanceadding, andlrillstring-wellbore wallsFriction factor. Ma-
terial is specified foiCasednterval; Formationi for Open holesection

Parameters of the intervals can be specified by editing of the values in the table

lines.
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Diameter of the hole for analysis is calculated by summation dhtrex diam-
eter and Clearancevalues.One feet transient sections are used for smoothing of
hole diameter between sibling intervals, see the scheme on figure below.

Wellbore axis Rig table plane

i

I D

MD:- i —

MD» \ !
|

i D>

MDs — >

v ;
T . !
I
i
\ 4 |

Input data is visualized automatically on the scheme placed right to the table.

-

- Sample Wellbore.wlb - String Editor* Elm
| !
— | ‘Welbore conshuction (7]
l:,':',:l Add interval E“’-‘ Insert before selected ' % \ lﬂl A Marks E
A 2 | Avars] | =
— Delete interval | B Insert after selected = o 007 Shaw all
- Verify Materials... Formations... Weak Pressure Scheme PDF
‘ dk Create copy 'X Clear data zones gradients report
| Description[wellbore] Databases || wellbore Hydraulics || Wellbore scheme  ||PDF re...|
# Interval Type Name Measured Depth, ft Inner Diameter, in rgaug wellbore Intervals
Surface 0.000 15.00 0.25
1 Cased hole 1 500,000 15.00 0.25
A Cased hole 2 1500,000 12,50 0.25
3 Open hole 3 7000.000 12.25 0.15
+H
2
o
e
fa}
-]
5
=
a4
L
=
. |:| , Inner Diameter, in

Data verification

Wellbore descriptiorran be verified with th¥erify Data button placed on the
top panelof theWellbore Intervals Editor window.

Data reporting

Wellbore description can be reported as PDF document with Zhebutton
placed on the head menu of the editor window.
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1.4.5. Drillstring / BHA Editor

Use Drillstring/BHA button of the head menu to generate or edit filerdf-
string or assemblgiescriptionwithout starting new project.

= = ES b 4 E— =+ Eree L Temperature map [H] chen solution
En . M@ 3 AT BB -]
. s & o :

' Pressure distribution

MNew Open Materials Formations Fluids Part Well Wellbare | Drillstring ;
project project database || trajectory JBHA S Time history generator
| Projects [| Databases [ Tools [| Auxialiary tools |

Drillstring andbottom hole assembly design is described as the set of drillstring
partsinif r om bi tordeto sur f aceo

Division between drillstring and BHA descriptionD5A GUI is conventional;
real drillstring is normally describeith DSA GUI by BHA and the uppedrill-
string. Input GUI and internal format are identical, lstllstring description is
stored inXML file with *.drs extensionBHA file has*.bha extension. The files
are saved and loaded frddourcedirectory\drillstrings\ folder by default.

List of parts / pipes / pipe sections is stated in the main input, taldle Se-
tion andPart Imagesbuttons on heathenu enablegisualization on the assembly
during creation

.
Sample Rotary BHA.bha - String Editor = | B S
| et
Dirillztring 7]
® add part Add section Maove up = ] =
- = = B k=g B | B
Delete part De tion Move down - —_
_ Part art Blade Ve Sections Side Part Generate
D te Duplicate section & validate Database || editor geometry contact - connection sections | images report
| Description[BHA 1] I| I Advanced editing || Additional tocls || PDF Report|
Bit
A Part/Secti.. Description Count Type 0D, in ID, in CD, in Length, ft Material
ﬁ = 121/4" PD.. 1 12.25 1 12.25 1.5026 Steel -
Cutting str. Uniform 12,244 1 12.244 016732 Steel
M Body Uniform 12.25 2.8 ) i
Shank Uniform 825 23 Table of parts/ pipes/ 1 E
2 2 \
12 1/4 Sta. 1 8.25 3 .
Ee Eottom Uniform 8.25 3 sections parameters
Blade Blade 8.25 3 TEED ZwuLy suee]
@ Top Uniform 8.25 3 8.25 049369 Steel
1] | = Collar 1 8.25 3 8.25 5] Steel
1 Uniform 8.25 3 8.25 5 Steel
| + MFR tool 1 8.25 5.23 8.25 27.999 Steel
+ 12 3/16" 5. 1 8.25 31 12.1838 6.0007 Steel
= MWD tool 1 83.25 517 8.25 22.001 Steel
) 1 Uniform 8.25 517 8.25 22.001 Steel
gm | Crossover 1 8.25 3 8.25 2.0013 Steel
B | & 121 /4 Roll. 1 1225 28 12.25 10.003 Steel
g 1 Uniform 8.25 28 8.25 2.0013 Steel
i 2 Uniform 12.25 2.8 12.25 5.0007 Steel
b 3 Uniform 8.25 2.8 8.25 2.0013 Steel -
Surface
00: | 5 Side section
B Assembly —
oo £ s . . .
o visualization tools e
o . i
m g
& 0 50 100 1680 200 250 300 350 400 480 500 580
) Distanee from bit, ft
L
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GUI enableseveralariants of the assembly description:

U Adding parts fron5tring Part Database

One can opeftring Part Databasewindow by main menu, dPart Database
button on the head menu.

Drag-drop parts from the database tree to the editor table to add the part to the

end of thdist (top end of the assembl\Jarameter®f the partaredisplayed in the

last

lines of String part table
Move Down (<) buttons on the top of the table to change the order of the parts in

the list.

One can useMove Up (%) or

Sample Rotary BHA.bha - String Editor

Digtance from bit, ft

e
[ e
g Dirillztring [ Part Database Part Editor
JI*® add part [1* Add section 4 Move up — o 5 2 [:5 New DB folder “4 Add new database
= = =
]:[' Delete part & Move down = Delete DB foldel Delete d
_ - Part Side Part Generate
]T-l- Duplicate part ate sectior & Validate Database | ||| sections | images report Duplicate DB folder Duplicate database
| Description[BHA 1] | ” Additional tools ” PDF Report String Part Databases
Bit ] & 5", Drill Pipe, 5 1/2 FH,E75,IEL,2!
A Part/Secti.. Description  Count Type oD, in ID, in = 57Dril Pipe, 5 1/2 FH,G105,IE,
12 1/4| PD.. 1 1225 1 & 5",Drill Pipe, 5 1/2 FH,5135,TEU,;
2} 12 1/4 Ftaw 1 8.25 3 & 5",Drill Pipe, 5 1/2 FH,X95,IEU, 2!
M HCFﬂél;l”l 1 g-:g 523 & 57, Drill Pipe, NC50 XH,E75,1EU,2
+ Iy . ..
3 12 3;15E!'Ds- . & 5°,Dril Pipe,NC50 XH,G105,IEU,
z MWD Loal 1 Drag part from the & 5°,Dril Pipe, NC50 XH, %95, TEU, 2
2 12174 kot : database tree to e > /0ril Pipe,5 1/2
e . the tabl & 5",Drill Pipe, 5 1/2 FH,G105,IEU,
s1] B o 1 € table & 5°,Dril Pipe, 5 1/2 FH,5135,IEU,
Move up/Move down 1 8 3 & 5", Drill Pipe, 5 1/2 FH,X95,IEU, 1¢
= S e e i‘ 3-55 455 & 5°,Drill Pipe,HI0,6105,1EU,19.5
g p - = B & 5", Drill Pipe,H30,%35,1EU,19.5 p
"g ' 8" Accelera.. 1 5 3 & 5,Oril Pipe,NC50 XH,E75,IEL, 1
6 5/8" HW.. 2 8.25 45 & 5", Drill Pipe, NC50 ¥H,G 105,IEL,
L 5
o _5,,551511*];81 _ 1 < & == & 5",Drill Pipe NC50 XH,5135,1EU,
_. - =2
- — = — & 5", Drill Pipe, NC50 XH, %95, 1EU, 1
e ] & 5 1/2°,Dril Pipe,FH,E75,IEL, 24,
& 5 1/2",Dril Pipe,FH,G 105,1EU,2| =
00 | 5 Side section & 5 1/2",Drill Pipe,FH,5135,IEU, 24
0 B & 5 1/2",Drill Pipe,FH, %35, IEL, 24,
E o R e == & 5 1/2",Drill Pipe,FH,E7S,IEU, 21.
A R | & 5 1/2°,Dril Fipe,FH,G105,1EU,2
53 -5 - - - i &= C 1/7" Mrill Dina EH 4126 TR 7 i
ElN g 4 1
g 0 50 100 150 200 250 300 350

If it is necessary to adohultiple instances of part one can repeat dragop
procedure several times, or just specify the number of repetitive pa@isunt

column of the table. ThBlural part image is used for the partstring scheme if

the count is more than one.



It R

D
UM Dirillstring Analysis 47 Getting Started "Afum

|5 |

U New parts creation

Drillstring Editor GUI enables creation of new padsd modification of the
units taken fronstring Part DatabaseOne can use head menu buttons to add new
part {[*), delete[]*) or duplicate [f¢) the selected part.

Drillstring Editor parts description tools are basedStnng Part Editorinter-
face (see Sect.4.2.). Head menu controls enablesdeption of simple fisingle
shaft parts One can select a unit and click Bart Editor button tocreate/modify
the multipipe component iseparatétring Part Editorwindow.

dh iidh . Fros ma) [
H Add part 1™ Add section 4} Move up e :
][= Delete part Delete section Move down = —
Part [Part] ad
| [r-l- Duplicate part Duplicate section 2 validate ” Databaze | detailz... |a=om

Description[BHA 1]

_{L

f;\ Collar - Part Editor
— —
- Part E ditar (7]
& i 2 i i Mov Fh N
|:| Add pipe <% ! Add section Move up @i‘ e -Eb; == E Q 8
N ij= . & e
Delete pipe 1= Delete section {';' Move down e
_ ) Pipe o ; ; _ Blade well Sections Part Side Part Accept  Cancel
[P Duplicate pipe  jinks ife Duplicate section | & Validate geometry contact ~ conmection = || structure | Section | images
Description Advanced editing Additional tools Editor
- Bit
A Part/Section Description Type OD,in ID,in CD,in Length, ft Alignment, ft Lin.mass, ppf Mass, lbm
? =] 11 shaft 8 2.8 15 11.998 0 10266 12317
2= | 111 Uniform 8 2.3 8 2.9987 15011 450.13
M 1.1.2 2 Uniform 6 2.8 =] 6.0007 73.268 451.66 1
— 1.1.3 3 Uniform 7 2.8 7 29937 110.01 3209
L (= 1.2 Pipe&2 11 8.4 15 9.5425 0.23 0 0
§'> 1.2.1 Section_1 Uniform 10 24 10 3.2808 0 0
—— 1.2.2 Section_2 Uniform 11 24 11 3.2808 0 0
st | 123 Section_1_copy Uniform 10 8.4 10 3.2308 0 0
=] 1.3 Pipe#3 15 12 15 05425 0.5 0 0
1.3.1 Section_1 Uniform 15 12 15 3.2808 0 1]
e 1.3.2 Section_2 Uniform 15 12 15 3.2808 0 0
ER 1.3.3 Section_3 Uniform 15 12 15 3.2808 1] 1]
L I m 3
Surface
100z Side section
! 8 i
. R RN NSNS N
|
~ [ 4
B
E
£12 o
(1]
1°° .
= 4
8 - .
& . Y R R RS
c"> (1] 1 2 3 4 B [+ T g 9 10 i 12

Length (from bit), ft

Units: Imperial (API) Mode:

Click Accept Q to apply part description changing, ©ancel 8 to reject
the modification.
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Description of input table parameters specificdart rows are stated below.
Units _r
Parameter : Description
SI | Imperial
Generalcategory- | A |fast access button.
PartSection Part/ section caption.
Description Partdescription.
Count Part quantity.
Not available in Part Editor; used Drillstring edi-
tor only.
Geometrycategory- | g | fast access button.
Type Section typeUniform or Blade

oD mm inch | Maximal auter diameter of thegst

ID mm inch | Minimal inner diameter of thegpt

CD mm inch | Maximal contact diameter of theapt
Note: Contact diametecan be not equal touter
diameterfor parts containing blade sections

Length m ft Length of thepart, calculated from the length of
Shaftpipe

Alignment m ft Parameter of muHpipe parts description: distanct
from the lower end oghaft pipeto the lower end o
Outer pipe
Note: Alignment field is available foDuter pipe
items only
Inertia category- | M | fast access button.

Material Material of thepart elements (reference info field
If material is assigned for all sectioothe part
the material caption is displayed in the pipe matg
al field; the field is empty otherwise.

The user can set material for the section, or for 4
pipe sections, or for all part sections by popup
menu tools.

Note: Material is selected frorvaterial Database
one needs to edit the database if part materizot
included in the database.

Lin. mass kg/m | Ibm/ft | Linear mass of thpart

Partlinear mass is taken from the corresponded
mass value divided by the length value.
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Mass

kg

Ibm

Mass of thepart

Mass of section is calculated automatically from
material density and section geometry.

Note: Linear massandMassof section/pipe value
can be set manually idvanced UserandDevd-
oper modes. One needs to select the correspon(
row in the table and sableAut o maptos &y
pop up menu.

v Auto mass for all elements [Shaft]

Summarycategory- | = | fast access button.

Acc. Length

m

ft

Accumulated length reference value (read gnly)
taken with the account of part quantity.

Value is calculated as the accumulated length of
previous part, pluShaftpipe lengthmultiplied on
part quantity

Note: First partAcc.lengthvalue is equal to the
part length; the last part value is equal to the tots
assembly length.

Acc. Mass

kg

Ibm

Accumulated mass reference value (read only),
taken with the account of part quantity.

Value is calculated as the accumulated mass of
previous part, plus part sections mass multiplied
part quantity.

Note: First partAccmassvalue is equal tthe part
mass; the last part value is equal to the totalnass
bly mass.

Stiffnesscategory- | = | fast access button.

Model type

Part pipesmodel type(reference value)

1 Flexiblei all partsections are simulated by
flexible uniform beams;

1 Rigidi all pipes arenodeled with absolutely
rigid bodesof the prescribed geometry;

1 3D FEM model all pipe modekredescribed
by 3D finite element mode[*.fss file), im-
ported from FEM software incaordance to
the modal finite element approach.

1 Flexible + Rigid, etci combinations of the
upper stated variants
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Lin. Axial. Stiff kPa Ksi Linear axial/bending/torsional stiffness of et

Part axial stiffness is taken from the stiffness anc
geometry of the sections.

Note: Linear axial/bending/torsional stiffness

Lin. Bend. Stiff kN/m? | kip/ft? | partvalue can be set manuallyAmvanced User
andDevelopermodes. One needs to select the ¢
responded row in the table and dikeAuto axi-
al/bending/torsionals t i f f apteos s/ pop up
menu.

Lin. Tors. Stiff kN/deg | kip/
deg

v Auto mass for all elements [Collar]

v Auto axial stiffness for all elements [Collar]

¥ | Auto bending stiffness for all elements [Collar]
v

Auto torsion stiffness for all elements [Collar]

Safetycategory- |[s] | fast access button.

Max. T KN*m | kip*ft | Reference &lue of the maximal admissible
torque/force can be applied to thart pipes

Max. F kN Kip | Note: Parameterare not used in the currentrve
sion of theDSA software.

Data verification

String description can be verified with ti# button placed on the head menu
of the editor windows.
Data reporting

String description can be reported as PDF document wit = heutton placed
on the head menu of the editor window.

.
Sample Rotary BHA.bha - String Editor = | B S
| e
Dirillztring 7]
* Add part Move up o — =
Ii* addpa e I = = = - =
Delete part Del Move down b =
) Part Part Blade Ve Sections Side Part Generate
Duplicate part Duplicate section aﬁ Validate Databaze editor geomefry contact~ connection sections | images report
| Description[BHA 1] ” ” Advanced editing ” Additional tools || PDF Report
Bit Report tree
Al Part/Secti.. Description Count Type 0D, in ID, in B B | 5 2 | | == ]
t {E 121/4" PD.. 1 12.25 1 .| M3 Tabe
] Cutting str.. Uniform 12.244 1 O ) Brief
Body Uniform 12.25 2.5 ® S| Detaied
= Shank Uniform 3.25 2.8
M = 12 1/4 Sta.. 1 825 3 k] Assembly Scheme
Bottom Uniform 8.25 3 - L] Side Section View
4 T 3
Surface
100 E‘!\ Side section
5
|z s
g
2
=
2 §°
& o 100 200 300 400 500
o Distance from bit, ft Generate report l l Cancel
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15. GUDri Il I string Analysis Projec

DSA Software enables solution of different types of problems related te dril
string dynamics. Problem formulation for different types of analysis reqdies
versesource data.

Project structure

To simplify the analysis procedure of for the user Ii#A GUI units all the
source data related to the different types of analysis, as well as analyses setting
and calculated results in a Drillstring Analysis projéubfecy.

GUI enables run of single several projects of the folleing content:

9 Drilling Information
Source data on well trajectory, wellbore intervals, BHA and drillstrayg d

sign cases used in the project.

1 Analysis
Each type of analysis within tHeroject can contain any number oap
rameter set$ scenariosi that can be run in parallel thiksaor one by
another. Scenario corresponds to the definite position of the ldril
string/BHA in the well, set of operational settings and options specific for
the analysis.

Project data storage
The following catalogues/files structure is used for prajata storage:

=3 < Drillstring analysis project >\

_’;In\ _ Header project file contained all
. = <Drillstring analysis project>.dsaproj — source data and analyses
= 0ut\ settings
~|J) static
<S 01> Each folder corresponds to the
— =Stenario analysis type; subfolders correspond
Oy é to the scenarios defined for the anal-
_ ysis.
= [1<Scenario N>\
Input.dat —» Assembly model file
- icf, *.xv, *.par, *.umd files —» Model settings files
L. *eqr, *.tgr, *.frq files — Resullts files
- Jtda
- [ <Scenario 1>
e 6
~=2tnd

Projects files are stored Bourcedirectoryj\project\ folder by default.
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1.5.1. Start New Project

Click button on theévlain window top panel to start a new project. New
Project window will be opened. The user c&aveor Save aghe project with the
buttons placed on the head Pfoject window. One can also use buttons of the
Main window head menu to save or save as the active project.

The structure of the window pages is described in details inl3edt.

DS
Afumy

Project structure
=] Project [Mew project]
[ Drilling information

= BHABHA]
# Drillstring [Drillstring]
£ (E) TnD analysis
[© General Operations
(O static analysis
(3 Time domain analysis
= Project report

Project Information

Analysis Date: 16.07.2020

Project Version:

*= Well Trajectory [Well Trajectory]
l'i Wellbore construction [Wellbore cor| - Client Information

Parent Company Name:
Local Legal Entity Name:
Region:

Country:

Country Office:

Client Lugu

/f\ Software

H.I'VERSAL MECHANIS,

~Z
Well Information
Client:
Region:
Country:
Field:

Site:

Project File Info
Full path:

Drilling Contractar
Contractor Name

Product Lines:

Primary Engineer.
All Engineers Involved:

Contractor Logo

Mo Logo

Comments

General

E =l = @ ‘g “e:_':; )ﬁ‘\‘" ﬁ F: . Temperature map |H] chen solution Sad

= L L | - ] =00 . S Tant

+ Pressure distribution o
New | Open Materials Formations Fluids Part well Wellbore Drillstring ) Settings
project | project database || trajectory JBHA #* Time history generator
\Projects ” Databases Tools Auxialiary tools ” Settings
\
\ ’_| MNew - Project = | 5
2 Project info Drilling information TE&D: General Operations Siatic Analysis Time domain analysis Project report o
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1.5.2. Save Project

New project is not saved tward driveautomatically.Click Sa v e & lsugé
ton and specify the new project locationSave drilling project dialogue wndow

to savetheproject to disk.

r u - ——— _——
ols = - . - " - pra— Sample Project.dsaproj - Project
UATm) ' 1
Sl = Static Analysis Time domain analysis Project report
Recent projects
ﬁ Load
0. CWsers\PublicDocuments\UM S..\3ample Project
[ saveas Project File Info
16.07.2020 Full path:  CAUsers\PL
\Dirillstring A
Drilling Contractor

Contractor Name:

== Dr\string [Drillstring]
= TnD anilysis Local Legal Entity Mame: Product Lines:
(7] Genelal Operations

Region:
SaveorSave a

. Country: i i -

the pI’OjeCt Ty Primary Engineer:
\ Country Office: All Engineers Involved:
nls H \ Sample Project.dsaproj - Project = & %

M AJum )
= Project info Drifng information T&D: General Operations ticAnalysis Time domain analysis Project report (7]

e

i q7 - 5
% Save Drilling pryject as -
Search: PrOJECt o n
C:\Usersh PublichD ocumentsUM Software Lab\Diillstring &nalysis filename shPublichDacumentsilM Sy
| 4 L_:;' CAUzers'\PublichD ocument UM Software Lab\Drillsting Analpzish1') + F'miec_t infa
=@ Pn 2 Mabars-EHAT | pae: 16.07.2020 ers\PublicDocur
En] =7 Sample Project oo anabsis , = || [string Analysisi1ig
B ! 2 I General Operations [Tatal/Done] O/ 0
y =8 Training project FF Calibration [Tatal/Done]: 0/ 0
+ Static Analysiz
Scenariog [Total/Done], 0/0 b
+ Trangient Dynamics Analysis — Vi
Scenarios [Total/Done]: 070 i
< | M | +
- - Client Logo Contractor Logo
| Project caption
<[] TiT | p .
| - J/""d__""‘\,_ soferare Bl
Dizplay Maode : Show folders with Drilling project files anly A W | No Logo olvad:

ak ] [ Cancel ]
1 / :
( }HWE@ NECHAM!SM No Logo
4| m | b | Well Information Comments

The project name is displayed on #mject window header.

Save d button is enabled an@* dpostfix is added to thproject name while
any changing are made in the project.
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1.5.3. Open Project

One can loadhe previously created drilling projeetith Load & puttonon
the head menu

Program scans th&ource directory automatically for available drgdtring
analysisprojects. The list of projects lying in tHfeource directory or its sub
catalogues is displayed on the left panel of@ipen drilling project window. The
right panel contains the brief data on the selected project.

Click Ok to load the selected project the newProject window. Click Cancel
to close the dialog without project loading.

DS
Alum,

E= b 4 b =5 ﬁ :: ! Temperature map [H] chen sl
| o
=IN B A |

' Pressure distribution

Mew Materials Formations Fluids Part Well Wellbore Drillstring )
project] project database || trajectory J BHA M Time history generator
| Projects . || Tools | Auxialiary tools
— Open project
B Open DG project T — Iﬁ
A= Cpen DNhg proje
Search: \ Praject : Training project -

C:UsershPublichDocurments\UM Sofbware LabhDrillsting Analpsish \p@ Froject path : C:\Users\PublichDocumentshL|

4 ,__:;,* ] zershPublichD ocurments M Software LabhDrillstring Analpsizh) + Pf':'ie':_l irfo
“[E8 Mabors-BHAT Date : 16.07 2020

H— . + TnD analysis
~[2# Sample Project General Dperations [Total/Donel 27 2

|28 Training project FF Calibration [Total/Done]: 0 /0
+ Static Analysis
Scenarioz [Total/Daonel 141
+ Trangient Dynamics Analysis
Scenarios [Total/Done]: 040

4 1 3
Client Logo Contractor Logo
] 1 3 e, »
- . pore
Dizplay Mode : Show all folders "’m E.m E M Mo Loga
Training project J UM DrillSting = M,
[ Ok l [ Cancel l

One can us®ecentprojects list of application menudo load on of the recently
opened projects.

Dls’
U Aum

= Recent projects

5| Mew project ) o ; £ Temperature map [H] chen solution
0. CAUzershPublic\Documents UM Soft.. A\Training project .

. . + Pressure distribution
1. CAUsershPublichDocurments UM Softwe. \Sample project | ire  Drillstring

=] )
b Open project /BHA 4w{ Time history generator
| Auxialiary tools
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1.5.4. Project window

DSA Project window interface enables access to theneral project infp
Drilling information andStatic T&D andTime Domairaralyses data

1.5.4.1. Project navigation tools

Navigation on project items is implemented Bgoject structure tree placed
on the left panel, angartially duplicated bythe head mean pages.

P

ols \ = SampleProject.dsaproj - Project™
r Afum™

Project info Drilling information T&D: General Operations Static Analysis Time domain analysis Project report
A =
= Open b New point E“’ Insert before L\I ﬁ % 7\?‘3 & ‘13 New plot 5
& b
Save Delete point Em Insert after = = "a +|":| Create copy %
Trajectory | Tortuosity Check| || Wellhead Several Settings || _
Lﬂ Save as Duplicate point >< Clear generataor position wells ] Delete plot ‘*\
‘ File ” Description[Well Trajectory] Wellpath collision c... H Settings H
Project structure MD,ft Inc deg Azideg TVD,ft VSEC,ft N+/S- ft E+/W-, ft dogle
B Project [SampleProject] 0.000 0.00 0.00 0000 0.000 0.000 0.000
& &'””'”g information i 473425 701 | 000 472245 26683 28928  0.000
|| -0 Well Trajectory [Well Trajecton] 557.1 Head men 38731 45171 -7.600
; .
ﬁ ;J::\Ib;;e}\c‘]onstrudlon [Wellbore] 626.6 B0 1713 43.335 15,204
i [BHAT] 707.0 page control B3  43.605 51854  -10.93
e Drillstring [Sample DS] ) )
. 793,963 07T 2 g rEE1h0 -63.546 68.721 0.407
=, TnD analysis
. 389,108 -19.11 45.16  879.975 -56.908 63.327 -5.082
= General Operations
. 404 na4 184 - -
= Rotary Drilling 1 : : 145,53 932.875 -38.957 48.670 15.382
= gide Drilling 1 Click to hide the Pro- 4648 1075.409 50933  56.347  -2.695
.:‘ Rotation OfFf Bottom 1 jeCt Structure panel 42,70 1167.087 -55.428 59.454 1457
= Pick Up 1 . 292,49 1261040 -46.333  43.294 4.637
& G)ackOff 1 12 1371391 18.19 §.60 1354062 -6L007  59.148 16.696
=" Back Reaming 1 13 1466.535 3.93 266,33 1447.614 -74.091 73.760 15.677
= Reaming 1 -
g Fishing 1 Tortuosity
=] Static analysis
tfic analy b=ty X[ 2
£ Scenario 1
=" Scenario 2 # From,ft To,ft Length, ft Amplitude deg Period,ft Variation
=, Time domain analysis 1 328.08 32808 2952.8 20 328.084 Inc
= Scenario 1 2 0 0 (] 1 328084 Inc
£ Scenario 2 3 o o ] 1 328.084 Inc

=) Projectreport

Project structure
navigation tree
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Project Info page of the head menu contains general description of the project

V Project& projectfile information
0 Analysis date date of the last run of analysis or the project creation

date.
o Project version

o Project file full path (with direct access to projectiei by pop up)
V Client and Dilling Contractor information

Note: Double click on theClient Logo / Contractor Logo field to upload
the logo from file Default set ofogoimage files is placed iSource
directoryllogos folder. SelectClear logomenu item from the pop up

menu to erase the log
V Well information

V Projectcomments

0.

| < SampleProject.dsaproj - Project™

i
pls |
[ Alum
| Project mtol Drilling information T&D: General Operations

Project structure Project Information
I— (F Project[SampleProject] I Analysis Date:
—+ =] Drilling infarmation
= Well Trajectory [Well Trajectory]
& Welibore construction [Wellbore]
b BHA[BHA 1]
i Drillstring [Sample DS]
= (&) TnD analysis
-1 (5) General Operations

Project Version:

Client Information
Parent Company Name
Local Legal Entity Name:
. Region:
= Rotary Drilling 1
= Slide Drilling 1
= Rotation Off Bottom 1
= PickUp1
= SlackOff 1
= Back Reaming 1
= Reaming 1
g Fishing1
(O Static analysis
= Scenario1
£ Scenario 2
= (&) Time domain analysis
= Scenario 1

Country:
Country Office:

Client Logo

= Scenario 2

_ Well Information
= Projectreport

Client:
Region:
Country:
Field:

Site:

Static Analysis

15.07.2020

Client Company Ltd
Client local entity
Qil region

Some country

Country Office

CANRIG

DIRILLISG TECHNOLOGY LTD.

Client

Oil region
Some country
Field 1

Site 35

Time domain analysis

Project report

Project File Info

Full path: ~ CiiUsers\PubliciDocuments\RiMolWell
Engineering Software\1\projects
\SampleProject

Drilling Contractor

Contractor Name Contractor Company Inc

Product Lines: Line 1, Line 2
Primary Engineer. Engineer
All Engineers Involved: All the team

Contractor Logo

MindMesh

Comments

Sample drillstring analysis project..
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1.5.4.3. Dirilling Information page

Access to th®rilling information itemsof the project well trajectories, wei
bore cases, BHANd dillstring cases is realized byProject structurdree.

Project drilling info is displayed in the tree undlling Information node as
the sub nodes, grouped und&ell Trajectories, Wellbores, BHA Cases Dril |-
string Cases nodes.

D S- . ] SampleProject.dsaproj - Project* = | B S
M Alum’
— Project info Drilling information T&D: General Operations Static Analysis Time domain analysis Project report 7]
= Open ap Add interval E“’-‘ Insert before selected :1 -l ' = R - 2
b . <=
Save = Deleteinterval | B Insert after selected = = Item editor tools
Verify Materials... Formations... 'DF
[l save as... | % Create copy X Clear data Zones gradients |1 po ) report
File H Description[Wellbore] H Databases Wellbore Hydraulics h || PDF re...
- A —
Project structure # Interval Type Name Measured Depth, ft ner Diameter, Wellbere Intervals
=i Project [SampleProject] Surface 0.000 15.00 0
- E Drilling information 1 500.000 15.00 =71
= Wellpath Cases Open hole 2 1500,000 12.50 1000
£ Well Trajectary Open hole 3 7000,000 12,25
= Well Trajectory 1 1500
C- @& Wellbore Cases 2000
|| | ~&F Wellbore 4 2500
rv 'II - 'ﬁ
“-_ETHﬂ qr Add wellbore | > Item details L
pem EOT = Delete wellbore A
2 Drill 5, , The drilling info i F 3500
= TnD an 2 Duplicate wellbore e .I’I Ing INTO Item E AT
Ger|  |Rename editor wizard is R
(C) Statica Clear calculated results placed on the r|ght 5000
Time domain analysis panel
[ Projectreport 5500
6000
& 500
7000
=20 o 20
a = ' Inner Diameter, in

One can selea node to displakedit the item detailson the right panelhead

menu Drilling Information page is initialized by theorrespondedtem editor
tools.

Thepop up menu enabléise followingoperations with theelectedtem:
* -add new item;

= - delete selected item;
* - duplicate selected item;
% - clearcalculated result&eleteresults of all scenarios the item is used).

Note: The item data is reaohnly if the item is used in one or several calculated
scenarios. Th = icon is used for readnly items in théProject structurdree.

If one will try to delete the readnly item the request oGlear calculated re-
sults will be generated automatically.
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Well trajectory cases

Well trajectory item descriptiofunctionalis described irbectl1.4.3

F
ey & SampleProject.dsaproj - Project” @M
_.-2 O B E pleProj proj - Proj
um
—/ Project info Drilling information T&D: General Operations Static Analysis Time domain analysis Project report (7]
(= Open P New point ™ Insert before IR) ‘iﬁi = 5 @? K | im |
5 I | = Fa o
n Save = [elete point E- Insert after = = = “hand —
+ _ _ Trajectory | Tortuosity Check || welhead Several Settings || plots FOF
ﬂ Save as 4 Duplicate point x Clear generator position wells - report
File Description[Well Trajectory] || Wellpath collision c... || Settings || || PDF R... |
Project structure MD,ft 1Inc deg Azideg TVD,ft VSEC ft ~ Plots | 3D scheme
EHE Project [SampleProject] 1 0.000 0.00 0,00 0.000 0.000(_|//|[| TVD vs. Horizontal Displacement |Mp vs. | + | *
& E:””'”g information 2 473.435 7.01 0.00 472245  73.938
- e”path Cases 3 \ 557743 1843 14554 554440  45.171
= e raecrry :I;'V'\ 626.640  -10.10 12,30  622.230 48.335 s b0
£ Well Trajecto
L= lectory 5 707021 1707  23.82 70L683 51854
&R Wellbore Cases
6 793.963 10.17 42,44 786.150 68.721
: 7 889,108 -19.11 45,16 879.975 63.827
9 8 994,094 3.84 145,53 982875 48,675
9 1089.233 1819 4648 1076.409  56.347 2
10 1i81.102 -11.67 42,70 1167.087 59461
& 11 1276.247  -12.66  292.49 1261.040 43,299 - &
=]
< [ r z
T ortuosity 4008
= (@) TnD analysis b=t K| @
General Operations
EJ" Static analysis # From,ft To,ft Length,ft Amplitude,deg Period, ft &
@ (@ Time domain analysis 1 32808 32808 2952.8 20 328084n \
Project report 2 o o o 1 328.084n
3 o o o 1 328084n B
Horizontal Displacement, ft
<« [ ¥

Wellbore cases description

Wellbore item descriptiofunctionalis described irSectl.4.4

r

SampleProject.dsaproj - Project™

)

Alum—
—/ Project info Drilling information T&D: General Operations

Static Analysis

Time domain analysis

Project report

-2 Well Trajectory 1
=+ @R Wellbore Cases
£ Wellbore

= BHACases
= BHA1
5 £ BHAZ2
= we Drillstring Cases
g5 sample DS
=" Drillstring 1
=+ (&) TnD analysis
General Operations
G- (Z) Static analysis
& (3 Time domain analysis
- [&| Projectreport

= Wellbore construction 1

= Open EDD Add interval E' Insert before selected ii ]" % }n\
i save == Delete interval E- Insert after selected Ll . ! =
Verify Materials... Formations... Weak Pressure
ﬂ Save as... +.|. Create copy )( Clear data zones  gradients
File Description[Wellbore] Databases J| Wellbore Hydraulics || Wellbore scheme
Project structure Interval Type Name Measured Depth, ft Inner Diameter, in au
= Project [SampleProject] Surface 0.000 15.00 25
B Drilling information 1 Open hole 1 500,000 15,00 25
9 *! Wellpath Cases 2 Open hole 2 1500,000 12,5025
£ Well Trajectory 3 Open hole 3 7000.000 12,2515

Measured Depth, ft

-20
Inner Diataeter, in

0 20
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BHA cases description

Assembly description functional is described in Seéts

F
D_S\- E SampleProject.dsaproj - Project” @M
| +UM L J
—/ Project info Drilling information T&D: General Operations Static Analysis Time domain analysis Project report 7]
[ Load JI* Add part i* Add section 4 Move up i . B . — E
M | = £
n Save l' Delete part = Delete section ‘ Move down = —
_ & _ _ ) Part Part Elade Well Sections Side Part Generate
[l save as r“ Duplicate part | % Duplicate section | [# validate Database || editor geometry contact~ connection sections | images report
File Description[BHA 1] Advanced editing | _Additional tools || PDF Report|
Project structure Bit
= Project [SampleProject] Part/Secti.. Description Count Type 0D, in ID, in CD, in
£ E) Drilling information 121/4" PD.. 1 : 12.25 1 12.25 »
Lot Cutting str. Uniform 12.244 1 1224
B ﬁe”pam Cases Body Uniform 1235 28 12.25|=
- g Well Trajectory Shank Uniform 8.25 23 8.25
2 Well Trajectory 1 z 12 1/4 Sta.. 1 8.25 3 12.25
&% Wellbore Cases 3 Bottom Uniform 8.25 3 825
B “ . Blade Blade 8.25 3 12.28
e Wellbore £ Top Uniform 8.25 3 8.25
= Wellbore construction 1 [s] Collar 1 8.25 3 8.25
b BHACases 1 Uniform 8.25 3 8.25
H MFR tool 1 8.25 5.23 8.25
= 12 3/18" 5. 1 8.25 2l 1218
. gl BHAZ MWD tocl 1 8.25 517 8.25
[} p Drillstring Cases e 1 Uniform 8.25 517 8.25
= Sample DS a Crossover 1 8.25 & 8.25
r . D. a 12 1/4 Roll. 1 12.25 2.8 12257
g Drillstring 1 g «| o ] b
= (E) TnD analysis
General Operations
- (3 Static analysis 0| 5 Side section
- (3) Time domain analysis E i
-] Project report &
A o
g &°F
g 0 50 100 180 200 250 300 350 400 450 500 £50
o Distance from bit, ft

Drillstring cases description

Assembly description functional is described in Seéts

F
D_S\' \ ’| = SampleProject.dsaproj - Project” @M
[ Afum
—/ Project info Drilling information T&D: General Operations Static Analysis Time domain analysis Project report 7]
= Load H" Add part % Add section f Mowve up i . E . = E
£ == | =
n Save l' Delete part = Delete section ‘ Move down = —
) _ _ ) Part [5" Dril Pipe]  Blade well Sections Side Part Generate
A saveas || B oupicatepart | #% Duplicate section | @ validate Database details... geometry contact~ connection sections | images report
File Description[Sample D5] Advanced editing | _Additional tools || PDF Report|
Project structure Bit
=@ Project[SampleProject] Part/Secti.. Description  Count Type oD, in D, in cD, in
= Drilling information m 5" Drill Fipe 100 7 4 7
£ *° Wellpath Cases
-2 Well Trajectory
g2 Well Trajectory 1 z
=& Wellbore Cases *
22" Wellbore £
-2 Wellbore construction 1 Is]
[} pam BHACases |
25 BHA1
2 BHA2 T
% Drillstring Cases
=5 Sample DS =
g Drillstring 1 E
= (3) TnD analysis o i »
-~
General Operations g
(- (E) Static analysis v —
222 Time domain analysis d i
Project report —
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1.5.4.4. Analysis GUI

Drillstring analysis project can include any numbesoénariosi blocks of n-
put data, analysis settings and calculated results. List of scenario nodes is place
under the analysis node in tReoject structurdree.

(A T8

-
SampleProject.dsapraj - Project™ @E&J

Project info Drilling information T&D: General Operations Static Analysis Time domain analysis Project report (7]
4F Add scenario E;'é D$° g, 2 ¢° b a w Display wellbore scheme
= Delete scenario ¢n Advanced model settings
% i . Validate Generate Run  Clear Validate all Generate Run  Clear Generate report
| 4 Duplicate io || scenario  meodel  analysis results scenarios  all models  analysis results ‘ for analysis | ‘
Scenarios Scenario[Rotary Driling 1] All scenarios Report GUI Settings
Project structure @ Analysis setup
= Project [SampleProject Scenario Caption + | Advanced Senings‘ Paosition |E\«'em Log‘
[=NEN] .Dnlllng information Caption:  Rotary Driling 1 20 Flat
B wellpath Cases ] ot | 30 scheme DS position in well
ell case
£ Well Trajectory ) _ 0
= well trajectol H Irou
= well Trajectory 1 jectory + | & Qq Y }4_. | o0
= & Wellbore Cases [We\l Trajectory '] E]
= Wellpore welbore construction —_— H 1000
=" Wellbore construction 1 [We\lbore v] @ ' 1 500
= pam BHACases H H
- o BHA1 Bit Position, ft 6708 Horizontal Displacément, ft 2000
= BHAZ 0} o 2000 400 2500
- = : :
& Drillstring Cases Drilling Information : : 3000
&' Sample DS Bottom Hole Assembly : : = 3500
= Drillstring 1 =5
=-(3) TnD analysis BHA 1 'I @ §' 4000
= ﬁ General Operations Drillstring T asm0
[ Rotay e —— o=
= Slide D§ 4F Add scenario o z 5000
F. i
= Rotatiof =  Delete scenario g l [E 5500
o pj -
& PickUbl g pyplicate scenario 6000
= SlackD tions
" e 2 [ B & 500
= BaCKS & Validate scenario Lary Driling
= Reaminl 92 Generate model ) 7000
& Fishing % Run analysis e 7 500
D Static analysig & cation Off Bottom B B
(@ Time domain Clear results b Up 27 e 5000
[Z] Projectreport | = v H :
[Z] Generate report « off : : 8500
. Results output settings ¥ | reaming 0
| ) Reaming a Inner Diameter, in

DSA Analysis GUI enables description of source data and analysis settiiigs, va
idation of the inputs, generatioof internal dynamic models, running the analysis
and results output for single scenario, as well as for all scenarios for an analysis.

The pop up menu enables the following operations with the selected analysis o
scenario nodes:

+ - add new scenario

= - delete selected scenario;

* - duplicate selected scenario;

V Operations available for single scenario, or all the scenarios:

* - validate the scenario;

- generate model;

- run analysis

% - clearcalculated results

2 - generate PDF report for single scenario oamalysis (see Sect.);
B - select 2D plot line color for scenario.

%#%

One can selectscenarianode to display scenario daia theright panel
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V' Analysis Setup

Analysis setuppage contains tools for basic and advanced scenario parameters
description, visualization of the assembly position in the well, as well as the anal
sis run and evaluation progress control.

Basic parameters

Set of basic drilling scenario inpumaced on the middle panahformation
(well trajectory, wellbore, bit position, assembly, drilling fluid, etc.), operatitn se
tings and solver settings.

Analysis Setup | Results |

Sszras Camiar Advanced Setlings | Position | EventLog

Scenario 1 o1 ' )

Flots | 3D view RN
Wel Case L = DS position in well
ekt (| CY NSHR 2|z ezl
Well Trajectory IT_/ -
Welbore Harizontal Displacement, ft
Welbore ‘ 0 ’VI" T 2000 <0p0
743 & :

Driling Information
Bottom Hole Assembly

BHA 1 E
Drillstring Case

Sample DS g
Fluid

Driling Fluid_1 [z

Parameters
WOB, kip

Measured Depth, ft

Outputs

Basic scenario inputs : _ _
Inner Diameter, in

Advanced settings

Advanced settingsof dynamic model of the assemblgdafine turning of the
solver parameterare available inAdvanced Userand Developermode.Content
of the page depends on the analysis type.

Note: Setup parameters are reay if the scenario is calculated, or running,
or already calculated. Tt = icon is used for readnly items in theProject stric-
turetree. One needs lear calculated resultsto change the inputs.
Visualization of the assembly position inlie well

Position of the assembliyg the wellbore is displayed dposition page by thé
Horizontal displacement vs. TVplot, Well trajectory 3D view andWellbore
schene (optionally).

Analysis run and evaluation progress control
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Event Log page for control o&nalysis procedurand warning / error messages
output.

Analysis Setup | Results

Seenerio Cepfion | Advanced Settings | Position | EventLog
Scenario 1
el
— Event Log Running Scenarios
well Traiectory Scenario: Scenario 2 80%
Well Trajectory Mo errors or wamings found. el ol
Wellbore Scenario: Scenario 3: 52%
-
- Calculations Started ——
_ _ Scenario
Drilling Information . 3
Analysis event log evaluation
BHA 1 b= progress bars
Sample DS @
Driling Fluid_1
Parameters o .
WOB, kip 10 | Run / interrupt analysis controls + Thread count control
\ 4 Il
D Run analysis [ Interrupt analysis ] MNumber of Processes: 4 '_/] 4Processors Available

Done: 1/3

L

Analysis completion progress bar:
progress of all the analysis scenarios

Click Run analysisbutton to start evaluation of all the scenarios.

Analysiscalculations are processing in parallel threadse thread per scena
io; the user can specify the maximal number of threads involved in the analysis by
Number of Processesontrol on the bottom panel before or during simulation.

Individual progress barare added to the right panel for each of the proceeding
scenariogluring the analysis

Interrupt analysis control enables breaking of evaluation procedure.
V Results

Results page contains set of tools for calculated results output for single scena
i0, or selected set of scenarios.
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2Training project
This sctioncontairs the stegby-step description of the procedure of thertrai
ing project creation, drilling information input, Static and Transient analysts sc

narios description, ahges run evaluation control andesults posprocessing
within DSA application GUI.

Step 1.1.CreateNew project by the head menu buttorhe project window will
be opened

General

= =l = Y |== i ﬁ m i Temperature map JEll chen solution S .
= | | iEai it
5 | . = @ | o | ;ﬁ : aes 1 FDF

Pressure distribution

MNew Open Materials Formations  Fluids Part well Wellbore Drillstring _ Settings || About... Getting
project | project database || trajectory / BHA e Time history generator started
Profcts ” Databases ” Tools Auxialiary tools ” Settings ” Help |

DS._ = MNew - Project = | B |
[LAJum

Projectinfo | Drilling information  T&D: General Operations StaticAnalysis  Time domain analysis Project report (7]

Project structure Project Information Project File Info
=] Project [Mew project] Analysis Date: 16.07.2020 Full path:

=[] Drilling information

" : h Project Version:
~ Well Trajectory [Well Trajectory]

:‘; Wellbore construction [Wellbore construc| Client Information Drilling Contractor
e BHABHA] Parent Company Name: Contractor Name:
# Drillstring [Drillstring] _

& (@) TnD analysis Local Legal Entity Name Product Lines:

(© General Operations
(@ static analysis
ﬂ Time domain analysis Country:
[Z Project report

Region:

Primary Engineer:
Country Office: All Engineers Involved:
Client Logo Contractor Logo

//':—\ Software

( ]MVERSAL MECHANIS Mo Logo
Well Information Comments
Client:
Region:
Country
Field:

Site
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21. Gener al project data iInput

Step 2.1.Use Project Info tab to input general project information like project
date and version, client and drilling contractor information, location data,
well informationandsome commentsn the project

Project Information

Analysis Date: 14.08.2018
Project Version: 1

Client Information Drilling Contractor
Parent Company Name:  Drilling Customer Contractor Mame: Contractor
Local Legal Entity Mame:  Legal Name Product Lines: Line 1, Line 2
Region: Some Region
Country; Some Country Primary Engineer: Engineer
Country Office: Same Office All Engineers Involved: All the team
Client Logo Contractor Logo

CANRIG

DgILire TECHNOLOCY LT,

Well Information Comments
Client: Rich Client Sample project- sample drillstring project for illustration of
) procedure of Static and Time Domain Analysis in RiMo
Region: Qil Region software.
Country: Warm Country
Field: Gas-0il field
Site: Site

You can add client and drilling contractor logos to make project more
recognizableDouble click onClient Logo and Contractor logo panel
to load of the logos fronSourcedirectorplogos default folder, or any

other location.

F] I__'f C:hUgerzh\PublichD ocurmentzh Uk Software LabsDrillztring Analyzishi
» | databazes
- [=3 projects
» =3 SAMPLES
> ) Uil
s wellbores
> [ %32
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Step 2.2.Savemodified poject asTraining project. The name will be added to
the Project window caption

F |
q1 R m
% Save Drilling project as . @

»
Search: Proiect: Sample Project . -
T sers\PublichD ocumentsyUM S oftveare LabsDrillstring &nalysizy1yprojects @ Project path : L:\Users\Public\DocumentsiUM S

4[5 CAUsershPublichD acuments\UM Software Lab\Drilstiing AnalysishThprojects | + Project info
27 MaborsBHAT Date : 16.07.2020
- + Tl analysis
~[=# Sample Project General Operations [Tatal/Done]; 040
FF Calibration [Total/Done]: 040
+ Stahic Analysis
Scenanos [Total/Done]: 040
+ Tranzient Dynamics Analyzis
Scenarios [Total/Donel 0/0

m

fl 1 P
Client Logo Contractor Logo
- Saftesce
Dizplay Mode : Show folders with Driling project fles only Ummt ;}“"'ﬂ"f Ne Logo
Training Project J \\.&_4/

I Ok J I Cancel I

b

Step 2.3.Click the Saveproject as bottomagain and alect the projecfrom the
list. You can see that the input data is stated on the right panel of the
Open/Save projectdialog window.
Close the dialog by clickinGancel

rﬁ Cpen Drlling project ﬁ‘

Search: F'mieu:t: Training Project ] -
C:AUzers'\PublichDocuments\UM Software LabbDrillztring Analpsish1hprojectz @ Project path - C:\Users\PublichDocumentshUM S,

4 ._..-f CAdzers Public\D ocumentsh Ik Software LabhDrillstring Analysizh\projects + Project infa

I | Date: 16.07.2020
~E# Nabors BHAT + TnD analyzis

-E4 Sample Project General Dperations [Total/Done]: 0/ 0
=8 Training Project FF Calibration [Tatal/Donel 040
+ Static Analyziz
Scenarios [Total/Done]: 0/ 0
+ Tranzient Dynamics Analysis
Scenanos [Total/Done]; 0/0

Brief view of the project

general info . m -
Client Logo Contractor Logo
_ -f-'""_““'-\ softnare
Dizplay Mode ; Show all folders mﬂﬁ mmﬂff Na Lago

\\""-\-._‘___,—F"'

{ Ok || cancel
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22.Dri Il 1'ing information descript

In this section we will path through the input of source data general for,Static
Torque&Drag and Time Domairanalyses.

2.2.1. Well trajectory

Step 3.1. Select theDrilling Information | Well trajectory Project treenode to
input survey data.

The interface oWell Trajectory Editor placed on the pagend program a-
pabilities in survey data description are describefdatl.4.3Well Trajectory Hi-
itor.

Q*i‘ /_l = Training project.dsaproj - Project” S | B |
Aluy Project info Drilling information T&D: General Operations Static Analysis Time domain analysis Project report (7]
d}' Add well trajectory I (= Open ‘ Eﬂ:‘ Mew point E“’ Insert before L\‘) i"i E = % & v h E
= Delete well trajectory Save lelete point B Insert after — = - : bl -
#4}, Duplicate well trajectory &Save a 2 uplicate point x Clear ;:J.:f:g T e 3 S _e .:sf —— P’?ts rePEnFrt
‘ Driling info items ” File Il Description[Wel Trajectory] [Wellpath collision c... H Settings “ 7‘| PDFR... ‘
Project structure (# MDft Incdeg Azideg TVD,ft VSEC Rt N+/S,ft E+/W-ft -+ Plots 3D scheme |
|8 Project[Training project] 1 0.000 0.00 0.00 0,000 0,000 0.000 0.000 TVD vs. Horizontal Displacement | MD vs. Dogleg
£-[1] Drilling information 2 4RAS 0.00 0.00 473.425 0.000 0.000 0.000
|- Well Trajecion [Well Traje == #1}43 053 14554 557742 0.211 0322 0.221
ﬁ ;\'::t[u;;e;n]nstrummn (Wellbore] |} . ga5.540 0.62 1230 626.638 0.017 -0.220 0.480 ) b s
— - 5 707021 0.53 2882 707.014  -0.780 0.531 0.752
wm Drillstring [Sample DS l
5@ TnD analysis 5  793.953 0.53 4244 793.953  -15%8 1.180 1217
(© General Operations 7 839.108 0.26 4516 889.095  -2.172 1657 1.667
5 (@ static znalysis 8 994094 0.09 14553 994081  -2.348 1.757 1.883
< Scenario 4 9 1089.233 0.09 46,48 1089.226  -2.375 1746 1980
D-ﬁme domain analysis 10 1181102 0.09 4270 1181083  -2.509 1.849 2.081 201
) Project report 11 1276.247 0.09  292.49 1276.233  -2.579 1.933 2.062
12 1371391 0.09 8.69 1371378  -2.651 2.035 2.005 =
13 1466.535 0.18 266.33 1466.522  -2.658 2.100 1.867 g
14 1555118 0.18 272,01 1555104  -2.547 2,096 1.589
15 1650.262 0.35 143.51 1650.248  -2.345 1.867 1612 0
16 1837.270 0.18  168.56 1837.254  -1B10 1120 2,010
17 1929.134 0.45  130.54 1929.116  -1.580 0.734 2.313 \
18 1968.504 140 185,94 1968.481  -1.072 0.165 2,381 \
19 2066.929 435  198.25 2066.772 3.802 -4.577 1.087 —
20 2165.354 7.34 20058 2164674 13808  -14.010 -2.293
21 2263.780 10.34 20156 2261919  28.925  -28.114 -7.750 &0
22 2293734 11,25 20176 229L343 34535  -33.328 -9.821
23 232205 1125 20176 235B.499 47891 45734 14773 - Horizontal Displacement, ft
‘< n r g k

Step 3.2Click the Open & putton on the head menu to load survey data from
Sourcedirectoryjwellpaths SampleWellpathwlp file. Loaded data will
be displayed in the table and on the right hand plots.

Note.]l f youbve already input some deatt a
before loading.

Step 3.3Click the = button placed on theead menu The &éodfovaner r c
ingsf ound® message will appear i1 f t
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2.2.2. Wellbore construction

Step 3.4. Select theDrilling Information | Wellbore construction Project tree
node to describe the wellbore.

The interface oWellbore Editor placed on the pagend the internal desen
tion of wellbore cross section are describe8aat.1.4.4Wellbore Editor

Training project.dsaproj - Project® lilm

3
olsh [ D=
[ Alum - y
Project info Drilling information T&D: General Operations

qp Add welbore I (= Open o Add interval

Static Analysis Time domain analysis Project report (7]

&= Insert before selected 5 = * -l ' ‘% E} 'HI E 5

= Delete wellbore Id save elets interval E- Insert after selected 100% Shaw all
& 2 . Verify 3 .. Formations... Weak Pres_sura Scheme PDF
‘s Duplicate wellbore Lﬂ Save as. reate copy X Clear data zones  gradients repart
Drilling info items File TN Description[Wellbore] satabases Wellbore Hydraulics Welbore scheme PDF re...
Project structure (@] # Interval Type Hame Measured Depth, ft Inner Diameter,in Overgauge, in tion Fal
= Project [Training project] Surface 0.000 15.00 0.25 0.200
=] Drilling information 1 Open hole 1 500,000 15.00 0.25 0,200
! Well Trajectory [Well Trajeclory] 2 Open hale 2 1500.000 12.50 0.25 0,200
37 Wellbore construction [Wellbore] 3 Open hale 3 7000.000 12,25 0.15 0,200

= BHA[BHA]

=% Drillstring [Drillstring] 1
= TnD analysis
[ - General Operations
Static analysis

Time domain analysis
- [5] Projectrepart

Measured Depth, ft

-20 0 20

T

Inner Diameter, in

Step 3.5Click theOpen 2 button on the head menu to loadllbore description
from Sourcedirectory\wellboresSample Wellbore.wlfile. Loaded data
will be displayed in the table and on the right hand plots.

Note.] f youbve already input s onudosavait a

before loading.

Step 3.6Click the & button placed on thhead menu The ¢ diavaner r c

ingsf oundd® message will appear if

t
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2.2.3. BHA Cases

Step 3.7. Select theDrilling Information | BHA Project treenode to describe
the bottom hole assembly design.

The interface oBHA Editor placed on the pagand the interal description of
assembly degn are described i8ect.1.4.5Drillstring / BHA Editor.

r o
D 5- s Training project.dsaproj - Project” = | |
[ Aluw’
Projectinfo  Drilling information = T&D: General Operations Static Analysis ~ Time domain analysis  Project report 7]
Add BHA Case Toad || [I* Add part Add section Move uj [ = =
- = I1® acce2 : n= 3 = § | B
= Delete BHA Case Save Ete part Delete sec Move down —
& 2 Part Part Elade well Sections Side Part Generate
. Duplicate BHA Case ” [l save as cate part Duplicate section | & validate Database || editor geometry contact~ connection sections images || report |
Criling info items File M Description[BHA 1] Advanced editing Additional tools || POF Report |
Project structure Bit
= Project [Training project] A Part/Secti... Description Count Type 0D, in ID, in CD, in Length, ft Material
&-E7] Drilling information o B 121/4"PD. 1 1225 1 12.25 15026 Steel o
Cutting str.. Uniform 12.244 1 12.244 0.16732 Steel
*
. Well Trajectory [Well Trajecton] M Body Uniform 1225 28 1225 091864 Steel
&R Wellbore construction [Wellbore] s Shank Uniform 8.25 28 8.25 041667 Steel
| = BHA[BHAT) B 121/4Sta. 1 8.25 3 12.25 29987 steel L
i [yiillstring [Drillstrin |:|_ Bottom Uniform 8.25 3 8.25 0.49869 Steel J
- 9l ol Blade Blade 8.25 3 12.25 2.0013 Steel
& TnD analysis Top Uniform 8.25 3 8.25 0.49869 Steel
o General Operations s | & Collar 1 8.25 3 8.25 5 Steel L4
Static analysis | 1 Uniform 8.25 3 8.25 5 Steel
" " MFR tool 1 8.25 5.23 8.25 27.999 Steel
Q Time domain analysis 123/16" Su 1 8.25 31 12188 60007 Steel
) Projectreport [ MWD tool 1 8.25 517 8.25 22.001 Steel
1 Uniform 8.25 5.17 8.25 22.001 Steel
Crossover 1 8.25 3 8.25 2.0013 Steel
= 121/4 Roll. 1 12.25 28 12.25 10.003 Steel
g 1 Uniform 8.25 28 8.25 2.0013 Steel
7 2 Uniform 12.25 28 12.25 6.0007 Steel
1] 3 Uniform 8.25 28 8.25 2.0013 Steel
= Collar 1 8 28 8 29.997 Steel
1 Uniform 8 28 8 29987 Steel
2 Uniform 6 28 6 6.0007 Steel
3 Uniform 7 28 7 29987 Steel
4 Uniform 6 28 6 6.0007 Steel -
Surface
o0z f Side section
s s
Z R N e —
i 8
=
= &°
& 0 50 100 150 200 250 300 350 400 450 500 550
Eh3 Distance from bit, ft

Note. One can load the Sample Rotary BHA model from 8warcedirecto-

ry\drillstrings\Sample Rotary BHA.bhfle with the Open = putton on
the head menugnoreSteps 38 - 3.13andcome to pag&2.
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2.2.3.1. Rotary BHA description

Let 0s otary assemldy consisted of the components listed in the table b

Getting Started

low:
Description Count Acc. length, ft
1|12 1/4" PDC Bit 1 1.45
2 | 12 Staliizer 1 4,55
3 | Collar 1 9.45
4 | MFR tool 1 37.45
5| 12 3/16" Stabilizer 1 43.45
6 | MWD tool 1 6545
7 | Crossover 1 6745
8 | 12 1/4" Roller Reamer 1 7745
9 | Collar 1 10745
10 | Float Sub 1 10945
11 | XO Sul3.0 1 11145
12| 4 x 6 5/8" HWDP 4 23105
13| 8" Jars 1 26105
14 | 5 x 6 5/8" HWDP 5 410.05
15 | Accelerator 1 440.06
16| 2 x 6 5/8" HWDP 2 500.4
17| XO Sub 2.8 1 502.4
18 | 5" Drill Pipe 1 533.4
19 | Dart Sub 1 536.4
20| 5" Drill Pipe 1 567.4

=iam
Alum
[ |

Step 3.8Click the Part Databasebuttonon the head mento openthe database

wizard The delivered database contains all the elements of the assembly.

Drillstring Parts Database

i

_ET )

Part Database | Part Editor

§+ Add part Expand'Collapse tree + Copy
& Delete part Move Up

ry S* Duplicate part i search

Database structure Tools
=+ [ Database

£l [ Drill Bits

1 Shaft
11 | Cuttins structure
1.2 Body

= Collar
2] LWD Tools
& [ Drill Pipe
= 6 5/8"HWDP [s] |
= [ HWDP
& 65/8"HWOP

BB AR
= 3" Jars
= [ Reamer
B 12 1/4Roller Reamer
=h [ Stabilizer
B 12 1/4 Stabilizator

oEEE

B 12 3/16" Stabilizator

5] RSS units a m
L 2 Mud Motors
Bl &5 Accelerator
I = 8" Accelerator

B[ Sub

& Sub2.3

= X0 Sub 3.0

& Float Sub
=} |5 Crossover
B Crossover

{84 Import from file. ..
il Export to file....

12.25
Uniform
Uniform
Uniform

Surface

Side section

Length (from bit), ft

OD,in D, in

EEE
Diameter, in
=

1

28 12.25 09
2.8 825 04

(2]

€D,in  Length, ft
1 12.25 145
1 1225 015
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Step 3.9In String Part Databasewindow selectl 2 |

VD b |
Getting Started "Afum
[ R

P pat frBm the

Drill Bits categoryand drop it to thé&tring Editortable.

The new component will be added to the Rotary BHA case string, PDC

Bit figure will be shown on thbottom

Training project.dsaproj - Project™

D,
Alum

' N o [@] =

) [

Projectinfo | Drillinginformation | StaticAnalysis  Time domain analysis  Project report

L

= g =
rt Side | Part || Generate

Pa
Database |||Secti ages | report
|| aditional tocs "FDFFEDDM‘

Bit
Type

& Load T1# Add part ii# Add section
JI= Delete part

B Duplicate part

b Add BHA Case
= Delete BHA Case

*4 Duplicate BHA Case

| pingrionens )| re | N— I

Project structure
= Project [Training project]
- [E Drilling information

Part/Secti.. Description  Count

(none)
A% Well Trajectory [Well Trajectory] 1
I Wellbore construction [Wellbore]
()42 BHACases
= BHA1
= BHA2
% Drillstring [Drillstring]
(O static analysis
(O Time domain analysis
= Projectreport

Z oz efe

o L & &

L]

Inner Diameter, it
h o o

L E

o 01 02 03 04 08
Measured Deptn, ft

06 o7

08

* | PartDatabase | PartEditor

&' Add part
& Delete part LT
cory & Duplicate part | <%

|7 Add category

) [ Users Datsbase

£ (&5 PDC Drill Bits
& 5 1/2"MDi513 PDC Bit
S 12 1/4" MDSi6 16 POC Bit
& 53/9"MDSIT13 PDC Bit
S 5 5/8" MDSI711PDC Bit
& 6" MDSI513 PDC Bit
S 6 1/8" MDSI513 POC Bit
E 6 34" MAG 16 PDC Bit
& 7" MDi513 PDC Bit
& 7 5/8"Mi616 PDC Bit
& 8 1/2° MDSi816 POC Bit
& 8 3/4"MAI513 PDC Bit
B 9 7/8" MAS16 PDC Bit
& 12" MDI716 PDC Bit
& 12 1/4” MDSI616 PDC Bit
& 14" MDI519 PDC Bit
S 16 " MA1216 PDC Bit

/

& 20 "PDCBit

& 23 "PDCEit

& 26 " SDI815 PDC Bit

5[ Drilling Collar

& 27/8",Dril Collar, 2 3/8 PAC

& 27/8"0rill Collar, 2 3/8 PAC

& 3 1/8",Dril Collar, 2 3/8 REG

& 3 18", 0rill Collar, 2 3/8 REG

& 3 1/8",Dril Collar, 2 3/8 REG

& 3 18"l Collar,NC23

& 3 3f8"Dril Collar,NC26

& 33/8"0rill Collar,NC25
449" Pill eltar

B 2 117" Ml Callar MCIE
) Lot o)

Step 3.10. Add sequentially in the same manner the following comporieats "
Stabilizer, Collar, MFR tool, 12 3/16" Stabilizer, MWD tool, Crossover, 12
1/4" Roller Reamer, Collar, Float Sub and XO Sub 3.0.

New components are added to the end of the list. ¥'5 % buttons on
thehead mendo change the order of the components if necessary.





































































































































































