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Well engineering montage can be used for peer reviews or as a drilling road map.

iK]Schlumherger Osprey Risk [Standard] - wildcat {DefaultConfiguration)
File Edit View Tools Help

1PH AL L0 QA 0WOODO000000A000000N 00000009000 Montage |

Workflov S = Wellbore Schematic: 11372006 (KB-Grd: 80.0 1 ) ;l hD) DECD1 8|1 8901 v
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- .
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@ Earth Properties e 280 /] 7 3 | |
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@ Rig Selection ; -, k 1.93"» e
From Start Point to TD (ft) 2072 = |
A
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22 & 2 in, 001,23719 1t R
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B\ Casing Design 2 8000 7671 ’l \
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9 Depth vs. Time 9308 11.907 in, 0.0 t, j
€9 Drilstring Design -l Monte Carlo Time (Days) 93082 ft i i % ‘
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Use the risk matrix to understand your operational risk and to prioritize further study.

A)Schlumberger Osprey Risk [Standard] - wildcat {DefaultConfiguration)

: File Edit View Tools Help
2l B0 9}1$EE®@®®@@@®@@@A@@@@@@A@Q@ rRskMr QOO QOO

Risk Matrix Plot

B

L

1\ Casing Design
@ Cement Design

Risk type to display: IPercentage

Sorting for risk display:

IDescending

@ Schematic
" R Scenario
Drilling Parameters A MEM
» . WB Sizes
Drilling Fluid
@ rilling Fluids Wes
€ Bit Selection Hydraulics
@ Drillstring Design MW&CSG P"_‘
m Bit
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[
A Hydraulics . CMT
Trajectory
@ Formation Evaluation CSG
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Results A Time
Mud
2 Risk Index Wireline
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@ Time & Cost
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@ Monte Carlo =
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O\If;iew a qualitative risk assessment t @ wes @ Hydraulics
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Hints @cmT @Rig
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impact of risk from task
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Analyze KPIs in a few clicks.

Summary Charts R
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Accurately determine your financial exposure with Monte Carlo probabilistic analysis of time and cost.

#A)Schlumberger Osprey Risk [Standard] - wildcat {DefaultConfiguration)
. File Edit VYiew Tools Help
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| wits Editor
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) PowerPlan Utilities

BHA Editor
Close Approach
DataBrowser
DDToolBox

Drill SAFE

Drillviz

oo [ ‘ Tt 3
e EEBERAN

GF Data to XML Data Convertor
) Hydraulics

PowerDraw

il Query Tool

RiskTRAK

SidekKick

l Survey Editor

Well Design




PROJECT MANAGER - BbIbOP CEPBEPA BA3bl OAHHbIX

Database Server

Select a database server:

I local-db.world |
| oK I Cancel

[Project Manager Message Wi

For Help, press F1 | " | 4



PROJECT MANAGER - BbiIbOP CYWWECTBYKOLWIEIO

NMPOEKTA
az| 0| @) 7 W | W~ B\ & ¢
Opened? Project Name Owner Creation Date
L] QOIL_GAS admin 06-Feb-2012
L] my_proj admin 30-Oct-2011
L] projl admin 02-Mar-2011

Project Manager Message Window ...

For Help, press F1
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8IR(=|x| #[-e|s||=| ~|Bl2]e] @] 2

New Project Name  |gh 10 1
Catalog  |ppc4ox_100 =
Password [
Password Verfication [

‘ 0K I Cancel
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£ Project Manager

File Edit Yiew Help

3| D|= x| ""l"‘l 2| el-r| A8l & 2]

Opened? Project Name Owner Creation Date
[] OIL_GAS admin 06-Feb-2012

gb_10_1 admin 05-Sep-2013

[ my_proj
L] proji Project Coordinate Systems

[Getting GF_PASSWORD to passwof  DiSPlay

|Setting ORACLE_USERID to that of
|Setting LOCAL to local-db.world Storage ‘
|Error parsing GF release identifier stri

‘ 0K I Cancel

For Help, press F1
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Select Coordinate System @

+-[_] Africa A oK
+-[_] Asia i
=23 Europe Cancel
-+ Eastem Europe
. Belarus
). Bulgaria
). Czech Republic
+-[_] Hungary
+-[_] Poland
) Republic of Moldova
+-_] Romania
=43 Russian Federation
) Pechora Sea, CIS
) TM CM 51 - Krasovsky
i
) TM GK Zone 9 CM 51 East - Krasovsky, Mete
). TM GK Zone 13 CM 75 East - Krasovsky, Mete
. Slovakia
- Ukraine
+-[_] Northerm Europe
+-[_] Southem Europe
+-[_] Western Europe
+-[_] Latin &merica v
< I
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PROJECT MANAGER - CUCTEMA KOOPOUHAT UTM
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Pro]ect Manager

File Edit VYiew Help

8|0[w]x| t|#||e[5| =Bzl @l 2

Opened? Project Name Owner Creation Date

| OIL_GAS admin 06-Feb-2012
gb_10_1 admin 05-Sep-2013
my_proj
projl

Project Coordinate Systems

Display ]’fmcms'ei

|Setting GF_PASSWORD to passwo
|Setting ORACLE_USERID to that of
|Setting LOCAL to local-db. world Storage ‘TMCM54
[Error parsing GF release identifier stri

Cancel |

For Help, press F1




PROJECT MANAGER - 3A0AHUE KATANOIA XPAHEHUA
AOAHHbIX OJ14 HOBOI'O NPOEKTA

Project Storage Path

Current project storage path is:

Set project storage path as:

C:\of data Browse...

Cancel

For Help, press F1
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! Project Manager
File Edit ‘iew Help

2| O] x| 1|0k || #|m]|]ez P
lm Project Manager - Set default project

& Doyouwant to set the new project as the defaulk project?
b " i)

A default project is a project that all applications will access by defaulk,
vou can change default project using the Project Login Lklity,

The prg s
|The pra
|Sething storage path for project GE_10 1

For Help, press F1



PROJECT MANAGER - PE3YJIbTAT OTKPbITUA HOBOI'O
MPOEKTA

£ Project Manager

File Edit VYiew Help

2| D|=|X| #|obs -0 &|Lel| & ¢

Opened? Project Name Owner Creation Date
OIL_GAS admin 06-Feb-2012
gb _10_1 admin 05-Sep-2013
my_proj admin 30-Oct-2011
projl admin 02-Mar-2011

|Error parsing GF release identifier string.

IThe project’s Display coordinate system is set to TMCM54.
IThe project's Storage coordinate system is set to TMCM54.
IS etting storage path for project GB_10_1

Set default project togb_10_1

For Help, press F1



PROJECT MANAGER - HACTPOUKA CUCTEMbI EOUHUL
USMEPEHUWA NMPOEKTA

2| D | x| if |08 .2

Project Unit Systems

Current Project Unit System Settings

Display Unit System:  Metric

Storage Unit System:  Productionbetric

Inspect Unit Systems
Select the type of unit system:

I Display v

——

Select the base unit system for the selected type:

I Metrnic v

0K | Apply Cancel Chetails
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2| D | x| if |08 .2

Project Unit Systems @

Current Project Unit System Settings

Display Unit System:  Metric

Storage Unit System:  ProductionMetric

Inspect Unit Systems
Select the type of unit system:

| Storage LI

Select the base unit system for the selected type:
| ProductiontMetric LI

T — s | Details ...
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3SAO0AHUE MECTOPOXAOEHWUA B

MOLOVYJIE DATA BROWSER

Field Data I Hardiines/Leaselines |

MName: IZeus

Region: INorth America LI
Time Zone: I[GMT-UB:DU] Central Time [US & Canada) :_I
Coordinate System: |UTM Zone 31 on ED50 Datum =
— Reference Point
Geodetic Grid
Latitude: IN 612412763 deg Northing: |8808028.0?4 M
Longitude: [E 22623462  deg Easting: |470087.703 m
Scale Factor: |0.99961096 Grid Convergence: |-0.49182187 deg
— Elevation
Elevation Name: I LI

oK Cancel Help




SAO0AHUE MNOLWAAOUN B MOAVYIE
DATA BROWSER

X
Structure Data I Slots |

Name: I Client: IScthmberger
Coordinate System: [UTM Zone 31 on ED50 Datum ]
line2cne |(GMT-08:00) Central Time (US & Canada) |
— Location

Azimuth Reference: © Grid North Planto: * Slot

" True North " Structure
Geodetic Grid

Latitude: IN 612412763  deg Northing: IBSUBDZB.D? m
Longitude: |E 22623492  deg E asting: |4?0088.148 m

Local Cartesian Local Polar
+MN /S 0 ft Distance: |0 ft
» +E W 0 ft Azimuth: |0 deg
Scale Factor: ID. 99961096 Grid Convergence: I-D. 49181456 deg
— Surface Uncertainty — Default Survey Tool Error Model

Radius |0 f Model Name: [SLB ISCw/sA =

— Elevation [Positive up)

Elevation Name: |p|atf0,m Elevation _:J 120 ft  relative to MSL

Sea Bed/Ground Level: |-110 ft relative to MSL

oK Cancel Help




3AO0AHUE CKBAXWHbI B MOAYIE

DATA BROWSER
el

Well Data I Administrative Data |

Name: |w-1 APIH: I
Coordinate [|1Th Zone 31 on EDS0 Datum Ul [\well-33503
System:
Assighed =
o [Slot #1 |
— Location
Reference: IZ' Azimuth Reference:  Grid North
Geodetic Grid
Latitude: [N 612412763  deg Northing: |6808028.07 m
Longitude: |E 22623432  deg Easting: |470085.148 m
Local Cartesian Local Polar
5 +N/-S: 0 ft Distance: |0 ft
+E /W 0 ft Azimuth: |0 deg
Scale Factor: |0.99961096 Grid Convergence: |-0.49181456 deg
— Elevation [Positive up]
Elevation Name:  Top of Slot ’r it relative to Platform Elevation
= relative to M5L
5 ft
115 ft relative to Sea Bed/
Ground Level
oK Cancel Help




3SAOAHUE CTBOIJIA B MOAVYIIE
DATA BROWSER

Insert Borehole 1 X|

Borehole Data | Targets | Hardines/Leaselines |

Name: [B-1 Pt |
Rig: | | Edi..| Ui |Borehole-33564

Drilling Contractor; I l.l Edit...l

— Elevation [Positive up)

Elevation Name: lHKB L] |14?.? ft relative to Top of Slot
327 ft relative to Platform Elevation
182.7 ft relative to MSL
262.7 ft relative to Sea Bed/
Ground Level
—Data
Begin MD: [0 ft End MD: |0 ft
Definitive Survey: I _J Clear |
—Well Info
Well Purpose: |Absent :_I Well Type: :_I

oK Cancel Help




3SAO0AHUE LUENTX BYPEHUA B
MOLOYJIE DATA BROWSER

2]
MName: ITarget #1
Remark: l
— Location
Azimuth Reference: ¢ GridNorth ¢ True North
Geodetic Grid
Latitude: [N 612432281  geg Northing: |5808622.507 s
Longitude: |E 2 27 39.437  deg Easting: [471219.655 m
Local Cartesian Local Polar
» NS [1951 ft Distance: |4196.321 ft
+Erw: [3715.2 ft Azimuth:  |62.294 deg
Scale Factor.  |0.99961015 Grid Convergence: [-0.47331605 deg
TvD: |10587 ft Below MSL
— Geometry
Shape: |RECTANGULAR R4
Length (NS): |50 ft Thickness: |10 ft
Width (Ew): |30 ft Dip: |0 deg
Ratation: IU deg Dip Azimuth: ID deq
oK Cancel




CTPYKTYPA OAHHbIX B MOLOYIE

DATA BROWSER
i x]

&l File Edit View Options Window Launch Help =8| x|

Hé‘r..@l‘?%HEngush RNILER" - Bl al of 020 200k

El--‘:b;" local-db.world/projl :j

E]@ Zeus
= ﬁ A. Structure,
%, W-1 Edit StructurejSlots ...

 [#-ofPe B-1 Refresh
E] J. W-10 Insert Well

B-10
4- Export Data...
Import Wellbore Planner Data...

Eﬁ' W-12 Structure Report ...

0
=2
=
=

N K

For Help, press F1 Current user : Kdixonz | | [
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3D view with geologic surface at reservoir level showing targets and constraints for the sidetrack (blue)

30 Drillviz - [Drillviz 1]
File Edit Yiew Insert Tools Launch Help

DEES o - ORI EFEDEHES

East
="____ North

Rotx Roty [[IILLL I T LTI Zoom «| | | 26.9 Dolly
8
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MOLYJIb HYDRAULICS

‘;.Hydro—HydrauIics Inputs .__I_.l- ] 5]
File Edit Yiew Options Window Launch Help

D@4 B2RE 2 e~ |[RQHSEEE S EEER
=io x|

Bit Depth:
BHA: [BHA (Horizontal) .| 24429 1 [1402333 ¢
Well Geom: [well Geometry #1 _| |14089.EI ft Filterl Run Plots
Survey: |Tutoria| #1 |14089.3 ft Run Report
Rheology IBit/‘Flowl Rig | Tools/Misc | Motor | Cuttings | Swab/Surge |
— Settings

Model |Powerlaw  ¥| Use |PvYP >l p1 ot =l

— Properties

Mud Weight IU Ibm/gal

Consistency Index (K] |1— eq. cP

Flow Behavior Index [n) |1—-

Plastic Viscosity IU— cP

ield Point [0 Ibf/100ft2 Fan300 [0 IbiA00R2
FannB0D [0 Ibisi00R2

Zeus -> A, Structure -> Slot #13 -> W-13 -> B-13 -> Plan |Current user : Kdixon2 | | | 7
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MOLYJIb HYDRAULICS

Rheology IBita’FIowl Rig | Toolsx’Miscl Motor I Cuttingsl Swabz’Surge]

— Settings - -
Model lHetscheI-B ulkley ¥ PV-YP 7| PT Ifo
Faraaérties
Mud ‘Weight lbm/gal
Fann 3 B Ibf/100ft2
Consistency Index (K] Fann 6 8 Ibf#100ft2
Flow Behavior Index [n) | 457 Fann 100 |23 Ibf#100ft2
Fann 200 |31 Ibf/100ft2
Yield Point 46 Ibf/100ft2 Fann 300 |37 Ibf/100ft2
v {lse Fann Datz Fann 600 |51 Ibf/100ft2
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Rheology EBit/Flow IHig | Tools/Misc | Motor | Cuttings | Swab/Surge |

= Pump / Flow — Sensitivity -
Pump Flowrate 450 gal/min Min Flaw 1350 gal/min
Plot: Min Flow [200] gal/min Max Flow (550 gal/min
Plot: Max Flow a00 galfmin | B
| —Mozzles
Pump Stroke Yolume 0123 bbl Count Size [1/32")

Max Pump Pressure (4000 psi : I 3! 15

SaYE

—MNozzle Optimization

oLl A
™~
[’

tMethod | None & _

1 Rt it il &1 =3 - E=) 'y "
Flanned Fump Fress Ir,l OS]

Total Flow &rea 0,513 ine
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MOLYJIb HYDRAULICS

Rheology | Bit/Flow Rig lToo|s)‘Misc| M otor I Cuttingsl Swab:’Surgel

— Surface Equipment

Type v

' Choke - : A 1 1 Riserless Drilling -

Riser required to activate this option Use W0 filter to expose hole to sea
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MOLYJIb HYDRAULICS

Rheology I Bit/Flow I Rig  Tools/Misc l Motor | Cuttings I Swab/Surge I
— Non-Catalog Tool Pressure Drop — Casing Protectors
psi/gal/min Casing Protectors B
None v || |
= Start Depth [(MD] 0 It
vl —
sliic e L End Depth (MD) 0 f
None v || ~ —
Loumnt 1]
None >l L ength [ ft
MNone | External Diameter 0 I
— Miscellaneous - Tool Joints
lgnore Eccentricity [ Tool Joints v
User ECD Depth (MD) {12207 ft Fractional TJ length |1 0 %
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MOLYJIb HYDRAULICS

Hheologyl Blt!Flowl Rig | Tools/Misc Motor ICuttlngsl Swab/Surgel

— Motor Specifications

Motor Type
Flow range

Zwear

Rotor Nozzle

AB7EMA57 <P i
300 - 600 gal/min
5 %
12 £ 32in

Flow : Pwr |3?80 Nozz |?20 gal/min

Motor Bearing Flow IS

Bit Type

A

I Insert

Bearing Capacity |30

1000 |bf

~ Optimization:

" Power Drilling
(" WOB

(" DTOR

{« DeltaP

el - R L DAL =) F o {
U ooOUtuam rigess )

250 psi
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HYDRAULICS

Rheology | Bit/Flow | Rig | Tools/Misc | Motor  Cuttings ISwab!SurgeI

Iv Hole Cleaning [v Cuttings corected ECD
— Parameters-
Cuttings Type Sand e
Mud Type Synthetic/0BM ¥ |
RPM 50
Rate of Penetration {150 ft/h
Cuttings Density 2.6 g/cma3
Cuttings Size M edium |




PE3YJIbTATblI PACHETA NOTEPb
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I Hydraulics Results E =10 x|

Pressure Drop I ECD I Volumetricsl Motor Analysis] Critical Transport Rate] Hole Cleaning Index]

8000
[k | | Run Report
. 6000 A | P RS
L (1111 [ P— fremmen e .,‘_~:-_':‘_"'_’"_'i‘_' _____________ Recompute
o ._,_-_-_.\-'-'"".:rmr‘ T
> e —— Pump Pres
o 2000 | | | = below max
o
0 T | T ! T T T T | Y Y r' MOtOI’ flow
300 350 400 450 500 550 600 650 700 750 800 Inrange
== Standpipe Pressure Pump Flowrate {galimin) W Annular flow
— Surf Equip Losses below CTR
Pump | 450 gal/min
Flowrate 4|

™ Wia Chokeline

@ SutaceEqup 36 psi Select & Chokie s [0 o
" Drillsting 713 psi Nozzles oo -

Choke I { psl
" Annulus 323 psi

" Tools |135 psi |45U.D gal/min V' Intemal TJ |40 psi
" Motor 649 psi [3780  gal/min M Extemal TJ |62 psi
€ Bi 27  psi [4275  gal/min I~ Diilpipe Prat [0 psi
Imbalance .
IV Cuttings |10? 22
TOTAL: I 2632 psi




PE3YJIbTATbI PACHETA NOTEPb

OABJIEHUA B TPYBAX

== Standpipe Pressure
= Drillpipe Losses

Pump

Pump Flowrate {galimin)

|

Flowrate

" Surface Equip |38 psi
|?13 psi

=

Select
MNozzles

(‘ Annulus 323 psi

" Tools IT ps W gal/min
" Motor 649 psi ,??'_8_0— gal/min
" Bit B27  psi [4275  galimin

™ Via Chokeline
F
p

v
v Extemnal TJ

" Drilpipe Prot

Imbalance
[V Cuttings

TOTAL:

Chokeline

Choke

Internal TJ

I Hydraulics Results . =10 x|
Pressure Drop IECD I Volumetricsl Motor Analysis] Critical Transport Hatel Hole Cleaning Index
8000 | |
2
— 6000 + e Run Report
9 4000 4------- et SIS ecompute
5 I e Pump Pres
o i el | I I below max
o | I
0 et : } : : : : = Motor flow
300 350 400 450 500 550 600 B0 700 750 800 AL

Annular flow
below CTR

I 450

gal/min

I ] psi
I 40 psi
l__

I 107 psi
I 2692 psi




PE3YJIbTATbl PACHETA ECD

Il Hydraulics Results Oy

=101x]

108

105 +
1035 A

T

ECD {Ibm/gal)

10.2

1065 Tre——

A‘-“'—'.-

|
|
|
|

1 |

|
|
|
: I

1
300 330

Pump

1
1 I 1

400 450 500

il il 1 1
1 1 1 I 1

550 600 650 70O 750 800

Pump Flowrate {galimin)

Flowrate

[
-

— Computed ECD's

" AtBit
¢ At Casing Shoe

At ft
IV ToolJoints

r ["””F'iDE Frotectors
[V Cuttings  mop

I 10.764  |bm/gal
I 10,633  Ibm/gal
I 10.678 I|bm/gal

Rescale I

150.0 2k

Cuttings concentration I 1.6 % (by vol)

Pressure Drop  ECD IVqumelricsl Motor Analysisl CriticalTransportFlateI Hole I:leaninglndexl

— Bit Optimization Parameters

Bit Flowrate 428

Jet Velocity w
Max Bit Hp/in2 [276
Max Jet Impact Force |5_883—
ZHydraulic Power IW

Run Report
Recompute
Pump Pres
r below max
[E Mator flow
- in range
Annular flow
below CTH
450 gal/min
gal/min
ftfs
hp/in2
b
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Il Hydraulics Results B =10] x|

Pressure Dropl ECD  Yolumetrics IMotor Analysisl Critical Transport Ratel Hole Cleaning Index

Run Report
Pump Flowrate: |450 gal/min Recompute

Pump Pres
r below max

- Motor flow
in range

Annular flow
L below CTR

Yolume [bbl) Time [mins] Strokes
Full Lirculation 933,18 87,10 7087
Inside Drillstring 247.80 2313 2015
Annulus [Bottoms Up) 685.39 63.97 5572
Bit to Shoe 164.74 15.38 1339

Shoe to Surface 520.65 48.59 4233
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B30

Il Hydraulics Results

=101%]

Pressure Drop | ECD | Wolumetrics  Motor Analysis ICritical Transport Rate | Hole Cleaning Index |

;5: 150
= Run Report
5 100 +
Z Recompute
L 50 +
3] r Pump Pres
= " below max
0 : ! : : : :
0 50 100 150 200 250 300 350 Motor flows
Hydraulic Power (hhp) i
Annular flow
L below CTR
Motor
Pressure _; I 648.8 psi
Drop
Show Stall values | »
" Power Drilling
Motor Type |AS?5M45?D><P " WOB I 34.1 1000/|bf
Min Flowrate l 300.0 gal/min " DTOR 1451.0 ft. [t
Max Flowrate l £00.0 gal/min < DeltaF 2300 $
Bearing Box Flowrate l 225 gal/min Mechanical HP | 53.0 hhp
Rator Mozzle Flowrate I 720 gal/min Optimum HP I 118.0 hhp
Motor Flowrate I 378.0 qgal/min Efficiency l 449 %
On Bottom RPM I 1919 1pm On Bottom Press. Drop l £42.8 psi
Hydraulic Thrust 15.2 1000 Ibf Off Bottom Press. Drop l 3988 psi
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il Hydraulics Results o

Critical Measured Depth: 11979  ft

Critical Inclination: I 80 deg

Cuttings Concentration: I 1.6 % by volume

ECD Increase: I 0.192 lbm/gal

700
600
c
= 500 4 I
zg 400 -+
= 300 1 |
'0_'_‘ 200
0o |
100 + |
0 } t T t t
0 a0 100 150 200 250 300
Rate of Penetration (ft/h)
|
b
Rate of Penetration: I ftZh
Critical Transport Rate: 493 gal/min Pump Rate 450

Pressure Drop | ECD | Volumetrics | Mator Analysis  Critical Transport Rate | Hole Cleaning Index

Run Report

Recompute

— Pump Pres
" below max

Maotor flow
- inrange

Annular flow
= below CTR

Rate of Penetration

gal/min
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Il Hydraulics Results . =10 x|

Pressure Dlopl ECD I Volumetrics | Motor &nalysis | Critical Transport Rate  Hole Cleaning Index l

08_ 100
Run Report
= —
g Recompute
75 ¢ JELa b
o - Pump Pres
o —
= B below max
& 50 4 : ) Mator fl
< 7 { ning Index (%) i eeon
g . J in range
g 55 1 o |[-1C||nat|°n (deg) i Annular flow
< 3 below CTR
U]
§ 0 : : :
T
0 5000 10000 15000 20000
Measured Depth (ft)

RPM:

Critical Transport Rate: | 493 gal/min Pump Rate 450 gal/min

Critical Measured Depth: |11979  ft

Critical Inclination: I 80 deg

Cuttings Concentration: I 1.6 % by volume

ECD Increase: I 0.192 lbm/#gal
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I Hydraulics Results N =10 x|
Pressure Drop | ECD | Wolumetrics | Motor Analysis ~ Critical Transport Rate | Hole Cleaning Index |
700
600 Run Report
=
E 500 A Recompute
% 400 -
=2 300 + | I-— Pump Pres
o below max
E 200 —+ |
100 + Motor flow
| - inrange
0 } } 1 } t
0 50 100 150 200 250 300 W Annular flow
: below CTR
Rate of Penetration (ft/h)
_} Rate of Penetration
Rate of Penetration: I ft/h
Critical Transport Rate: | 493 gal/min Pump Rate 450 gal/min
Critical Measured Depth: | 11979 ft
Critical Inclination: I a0 deg
Cuttings Concentration: I 1.6 % by volume
ECD Increase: I 0.192 lbm/gal
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Il Hydraulics Results e =101 x|
Bit Optimization I Pressure Drop | ECD | Wolumetrics | Motor Analysis | Critical Transport Rate |
Done
100 —

P | Run Report
= | —
= Recompute
: - |
=3 i Pump Pres
O | = below max

0 ; , ) . | Mator flow

! g : y in range

0 70 140 210 280 350 420 490 560 630 70O
] Annular flow

== Jet Impact Force Purmp Flowrate {galimin) below CTR
== Hydraulic Power

{ Purnp
- Flowrate
Pump Flowrate 423 gal/min Optimal TFA l 0.3890 in2
Bit Flowrate 407 gal/min Bit HSI I 422 hhp/in2
(" Bit Hydraulic Power |238.8 hhp I 88.4 % Opt

Planned Pump Pres psi ¢ JetImpact Force |?08.2 Ibf |100.IJ % Opt

Jet Velocity: 336 ftfs

Pump HP l 7126  hhp

Suggest Nozzles I T | Bit Pressure Loss I1008.8 psi 336 %Tat
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t Hydraulics Inputs - SwabSurge =0 x|
Bit Depth:
BHA: demo _I 0310 R 20000 it
Well Geom: |demo _' 20000.0 ft  Filter
Survey:  |demo .| 200000

Rheology | Bit/Flow | Rig

| Tools/Misc | Motor | Cuttings Swab/Surge

— Analysis Type — Direction
& {iserDefined Tripping 5 chedule  POOH Aun
" Margin-Based Tripping Schedule * RIH Report
— Parameters
- Bit Depth| RIH Speed
Open-Ended Pipe ¥| |PumpsOn v
: be_[EIj|Pury = (ft (ft's)
Acceleration/Deceleration |0.6 ft/s2 1 G000 3
L ]
Stand Length 90 ft 2 10000 2
A, ‘ 3 13000 1.2
Connection Time 60 s 1 ~0000 1
Gel Strength [10 /10 min) {25 Ibf#100ft2 5
—Gauges ‘
Sensor Location (From Bit) {40.25 ft Formation Marker (MD) 14000 R
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MPU CINO

Bit Depth (f)

Swab/Surge
Mud Weight=11.55
Well: W-13
Client: Schlumberger
Date: January 13, 2005

4000 -

- EMW At Bit (bm/qal)
EMW &t Shoe (Ibm/gal)
w— EMW &t Sensor Location (bm/gal)

w EMW AL Formation Marker (lbm/gal)
Tripping Velocity (ft/s)

suou—. —\
AN

| )
/
o

14000 ~ |+ 7
16000 4 |- /j
18000 - /

- I 1 v 1 L] I v I d I L] I b/ 1 v I

11.600 11.650 11.700 11.750 11.800 11.650 11.900 11.950 12.000
EMW (Ibm/gal)
| ] I ' I v I . | . 1 v I . | v I 4 |
0 10 20 30 40 50 E0 70 80 S0 100

Tripping Velocity (ft's)
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é.Hydro - [Swab/Surge Report] ] 3
| File Edit View MWindow Launch Help =15 x]
DER Y RB|E 2| o | ODQ8=FEEE &R
A [ B C [ D [ E i F | G
74 SWAB/SURGE PARAMETERS
U Tripping Schedule: User defined
76 |Direction: RIH
i Open-Ended
Pipe/Pumps On
78 |Pump Flowrate (gal/min): 400.0
79 |Acceleration (ft's2): 06
80 |Stand Length (ft): 90.0
81 |Connection Time (s): 60.0
82 |Sensor Location-From Bit (ft): 40.25
83 |Formation Marker-MD (ft): 14000.0
AT | Surge Marginlbamigodr- 1.0
85 <ol Strength (Ibf/ 100f2): e
T ——
87 | SWAB/SURGE OUTPUT
EMW At EMW At
88 EMW At Sensor EMW At Formation
Bit Depth Tripping Speed Bit Location Shoe Marker Total Trip Ti
& ft ftis Ibm/gal Ibm/gal Ibm/gal Ibmégal k
90
91 32099 30 11.95 11.95 11.57 11.61 [
92 32999 3.0 11.96 11.95 11.57 11.62 (
93 3389.9 30 11.96 11.85 11.57 11.62 (
94 34799 30 11.96 11.96 11.58 11.63 (
95 3569.9 30 11.96 11.96 11.58 11.63 i
96 3659.9 30 11.97 11.96 11.59 11.64 (
97 37499 30 11.97 11.97 11.60 11.64 (
98 38399 30 11.97 11.97 11.60 11.65 (
99 39299 30 11.98 11.97 11.61 11.65 ([
100 4019.9 30 11.98 11.98 11.61 11.66 [
101 4109.9 3.0 11.99 11.98 11.62 11.66 (
102 41999 30 11.99 11.99 11.62 11.67 (
|

Ready

4| » [\ Swah&Surge /

" 1y ) D] LTy . T

[Current user : Kdixon2
4 ) » sasan

[ Ium

7

v
———
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YHETOM MNMOJIA TEMIMNEPATYP

é.Hydraullcs Inputs - PTRheology =10f x|
Bit Depth:
BHA: demo .| 30310 20000 i
Well Geom: |demo _l 200000 FiltetI Run Plots
Survey: demo J 200000 ft Run Report

— Settings
Model

Rheology l Bit."FIowl Rig I Tools.-’MiscI Motor | Cuttingsl Swabeurgel Temperatwel

| Bingham

LJ Use

[Pv-yp

-] ( On/Thearetical D

- Properties

OilAwf ater Ratio
Mud Weight

Consistency Index [K)
Flow Behavior Index [n)
Plastic Viscosity

Yield Point

0

[11.55

0.659
40
29

%

lbm/gal

eq. cP

cP
Ibf#100ft2

Reference Pressure

Reference Temperature

Fann 300
Fann 600

14.7
63

59

103

psi
deagF

Ibf#100ft2
Ibf#100ft2
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‘;.Hydraulics Inputs - PTRheology

=10 x|
Bit Depth:
BHA: demo .| [3030 20000 i
Well Geom: |demo J 200000 R Filterl Run Plots
Survey: demo _l 200000 f Run Report

Hheologyl Bit)‘FIowI Rig I Toolsx’MiscI Motor | Cuttingsl Swab/Surge  Temperature l

LU= — — Undisturbed Temperature Profile
¢ Simulator € ManualWEST
— Circulation Water Depth 0 ft
Mud Temperature In [88— deagF Surface Ambient 68 deagF

Sea Floor Temperature 35 degF
Thermocline Temperature |35 degF
Themocline Depth H— ft
Geothermal Gradient 1.8 degF/100ft
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Il P-T Results E =101 x|

r ring

0 5000 10000 15000 20000
Measured Depth ()
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#Hydro - P-T Results
File Wiew Window Help

=10l ]

NEEBR S|t o BB SEEESERERE
#Hydraulics Inputs i - (o] %]
i P-T Results
BHZ
Wel
Sur Pressure | Temperature  Equivalent Mud Weight IPlastic Viscosity | Yield Paint |
15 Equivalent Mud Weight vs MD
Rhu . ’
E' _75, 1145 - Hole Cleaningl
- £ 114
=
&4 §‘ e : Run Report I
11.3 4
=
% 1125 | | | Recompute I
s . J/”T” . Pump Pres
% 1124 below max
E = Annulus | | .
g 1115 + . . t t t t t = Motor flow
- ) | — Drill String 55 308 441 484 527 570 In range
1.1 t t } fate (galimin) = AgnuIaE: [Ir%M
0 5000 10000 15000 20000 SR
— Measured Depth (ft) _I' T
I~ Via Chokeline
Ieclzl " Chokeline IFJ psi
zzles
" Choke IU_' psi
qal/min = ntemal T ID psi
aal/min [V Estemal TJ IB psi
gal/min l- Drillpipe Prot ID ps
Imbalance 68 :
V¥ Cuttings psi

TOTAL: l 1753 psi

Ready Current user | mburgoyne
d I b 7
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QHydrauhcs Inputs - SwabSurge [ o ]|
Bit Depth:

BHA: [demo .| 30310 20000 ft
Well Geom: |dem0 _] \20_0600— ft Filterl Run Plots
Survey: Idemo _J (20—0060 ft Run Report

Rheology I Bit!FIowI Rig l Tools/MiscI Motor I Cultingsl Swab!SurgeI Temperaturel
— Settings

Model [Powerlaw =] Use [Poor -] pr [N ] |

Fann Fit Type IExponentiaI 'I
DilAater Ratio ICI % Reference Pressure I1 47 psi
Mud Weight |1 1.55 lbm/gal Reference Temperature IBB degF

Pressure Temperature| | Fann3 | FannE | Fann100 | Fann200 | Fann300 | FannE00 | a
| (psi) | (degF) | (Ibf/100ft2) | (Ibf/100f2) | (Ibf/100f/2) | (Ibf100f2) | (Ibf/100f2) | (IbF/100f2) |~ |

1 [ _Zsool 120 v 2 3 272 429 698 127 .9 —

220 150 v 2 3 205 33 45 .1 858

3| 2500 200 v 2 3 12.3 205 282 552

4| 2500 250 [v 1 2 8.2 15.3 19.2 378

5| 2500 300 [v 1 1 6.1 10.2 15.5 2040

6| 5000 120 [v < 4.1 339 55.2 786 143.7

7| 5000 150 v 2 3 21.4 378 534 Q8.7

| 5000 200 v 2 3 13.3 224 31.1 589 v
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DRILLSAFE

> DrillSAFE - Analysis 1 2

File Edit View Output Options Window Launch Help

’D§E|-X‘E’§?k‘?JIEnglish Ml 870 - Bl Aol éFn
ot
BHA | |0 f fn_| Regor |
Mud Weight Input
well Geon: | ][0 o it [|[
Suvey: | s e Totesty ||| R s
Torque & Drag | BHA Tendency | Bit Side Forces | FF Caibration | Sag & BHA Maa |
% Torque & Drag (S)
" Torgue & Drag (M)
— Driling Parameters — Operating Mode
Downhole WoB: [T 1000 Ibf @ Rotgting " Sliding ¢ Regaming
Downhale ToB: IU 1000 ft.Ibf
Block Weight: ID 1000 Ibf
BitDepth————
Input %o‘::;:' Rotation |Translation| Friction :;'Lc'd";lzf"sv?f'ﬁite
ift) Component|Component| Factor e gﬁlional. IU_ ft
1 ROP: ID fthr
2
3 RPM: I[I
4 I_l“'m e Friction Factors
Compute Friction Factors
| » [\ Friction Factors /
I
al

Ready

> lJ
|Current user : Kdixon2 | MUM 4




CO3OAHUE TPAEKTOPUUN CKBAXWUHDbI B
MOLYIE WELL DESIGN

x> Well De

<

E File Edit View Output Format Add Options Window Launch Help

BT IR

| Metric

RANIL 0740 - Bl al o éR 2R 20 0RsKE)

X ITxhbuBB@s S» @ vs b B E T
Horizontal Ref: I Structure: Soshovaya L’ Elevation Ref: |Borehole: Rotary Table LI
B |0.00
Comment MD INCL Azim TVD VSEC NS EW DLS TF ‘BR _TR 2MD | -
{m) ¢ 6 m  (m | (m  (m} (B0m) () | (30m) (*/30m) {m)
T Tiedn 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0

2 kop 200.00 0.00 0.00 200.00 0.00 0.00 0.00 0.00 0.0 0.00 0.00 200.00

3 |End of Build 391.86 2558 0.00 385.55 4213 4213 0.00 4.00 0.0 4.00 0.00 191 .86

+ Casing Point 9 5/8" 79592 2558 0.00 750.00 216.60 216.60 0.00 0.00 0.0 0.00 0.00 404 .06

5 Begin of Drop 1598.15 2558 000 147359 563.00 563.00 0.00 0.00 180.0 0.00 0.00 1206.29

6 Target#1 3133.05 0.00 0.00 2955.00 900.00 900.00 0.00 0.50 -0.50 0.00 1534.91
v
| o[
Ready \Current user : ADMIN VSEC Origin: (0.00 N, 0.00E) VSEC Azim: 0,00 /
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B MOAYJIE WELL DESIGN

Standard Profiles

Select Profile 0K

" Hold, Curve (2D] to fixed Target [compute KOP, DLS) Cancel
Curve, Hold [J-2D) from fixed KOP [compute EOC, DLS)
Hold, Curve, Hold [J) [aiven DLS, compute KOP)
Curve, Hold [J 2D or 3D] (given DLS) 5-2D or S5-3D [hold before target)
Curve, Hold, Curve [S5-2D) jn
Curve, Hold, Curve [S-3D]

Hold or Curve to Target

Curve-Curve [2D)

Porpoise to a Plane [2D] - Build then Drop

Land on Formation Plane [3D)




3AO0AHUE NAPAMETPOB UCKPUBIJIEHHOI'O
YHACTKA B MOOYJIE WELL DESIGN

End of Curve Conditions

Constant DLS Build Rate/Tun Rate | pLS - TF |

M aintain To

v Build Rate
| Tum rate VD

for a Course [Delta MD) l

Inclination

MNote:

1. Station will be computed using Radius of Curvature.
2. Build and Tum to a TVD is an iterative solution.

0K I OTmeHa Cnpaeka
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Marker Dialog

Marker &t:
" MD

Cancel |

Marker Type:

" Marker

(" Formation Top/Bottom
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AEE)

E File Edit View ©Output Format Add Options Window Laun

DEE s8R S7?

I Metric

Help

J B CPEDERRESE

. Hio T M | B SUF
X TNUDBE S Avs ik NE( DM
Horizontal Ref: | Structure: Soshovaya lJ Elevation Ref: IBorehoIe: Rotary Table _'_I
E4 [
MD INCL Azim TVD VSEC NS EW DLS TF BR TR ?MD -
Comment —
{m) °) ) {m) {m) {m) (m)  (°/30m) °) (*/30m) (°/30m) {m)
1  [Tie-n 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0
2 Kop 200.00 0.00 0.00 200.00 0.00 0.00 0.00 0.00 0.0 0.00 0.00 200.00
3 |end of Build 391.86 2558 0.00 385.55 4213 4213 0.00 4.00 0.0 4.00 0.00 191.86
4 Casing Point 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.00 0.00 0.00
5 |endot Drop 159815 2558 000 147359 563.00 563.00 0.00 0.00 180.0 0.00 000 120629
|6 I Target®1 3133.05 0.00 0.00 2855.00 900.00 900.00 0.00 0.50 -0.50 000 153491 ]_:_
4 >

Ready

Current user : ADMIN

YSEC Origin: (0,00 N, 0,00 E)

WSEC Azim: 0.00
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x> Well De

E File Edit View ©Output Format Add Options Window Launch Help

DEH 2B 2 e - OREFFEDEARRTHE
X Thubi@es S» @ vs iz hc P&
Horizontal Ref: |Struclure: Sosnovaya lJ Elevation Ref: IBorehoIe: Rotary Table _'_I
E4 |750.00
Comment MD INCL Azim TVD VSEC NS EW pLS TF .BR ‘TR ?MD | -
mp € 6O m  (m  (m  (m} (B0m) () (30m) (/30m) {m)
T Tiedn 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0
2 Kop 200.00 0.00 0.00 200.00 0.00 0.00 0.00 0.00 0.0 0.00 0.00 200.00
3 |End of Build 391.86 2558 0.00 385.55 4213 4213 0.00 4.00 0.0 4.00 0.00 191 .86
+ Casing Point 9 5/8" 79592 2558 0.00 750.00 216.60 21660 0.00 0.00 0.0 0.00 0.00 404 .06
5  [End of Drop 1598.15 2558 000 147359 563.00 563.00 0.00 0.00 180.0 0.00 0.00 1206.29
6 Target#1 3133.05 0.00 0.00 2953.00 900.00 900.00 0.00 0.50 -0.50 000 153491 «
| [
Ready Current user : ADMIN YSEC Origin: (0.00 N, 0.00E) WSEC Azim: 0.00




CO3OAHUE OTHETA MO TPAEKTOPUM
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Template Selection

Template  [wiLL_PLOT| |

[” Create Excel Plots

Plan View Interpolations IVSEC View Interpolations | Critical Paints | Slots | Targets |

Bottom | MD Interp
MD Interval Enter the depth range and the
Depth(m) (m) interpolation interval for that range.

[~ Don'tUse
201 U-I 2

Hold Section Interpolations
" Curves Only

" Incl and Azim Constant

Inclination Changes
Azimuth Constant

~ Azimuth Changes
Inclination Constant

[ Use LastInterval To TD

DO XN W N -

-
[—]

Insert Delete I

—
—

DK Cancel |
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B MOAVYJIE BHA EDITOR

¥4 BHA Editor - [<No Name>]

File Edit WYiew Output Window Launch Help

DS 8 = By | 2N R |Metric L] | & %E@ﬂ[éﬂﬂﬂﬁﬁ
R 638" MaxoD A N R

= \ <Mo Name >

8\ &
b,

1 612" Max oD

1 63p4"Max oD

L 712" Max oD

4 75/8" Max 0D

A 778" Max oD

1 s 18" Max oD

1 814" Max oD

1 &3/8"Max 0D
- & 81/2"Max 0D

4 53/4"Body OD
1 &"Body oD

1 =3/4"Max 0D

4 91/4"Max 0D

1 938" Max oD

A 912" Max oD

4 95/8"Max 0D

4 978" Max 0D
10 1/2" Max OD
10 5/8" Max OD
11" Max OD
11 1j2" Max OD
11 5/8" Max OD
11 3/4" Max OD
12" Max OD
12 1}4" Max OD
12 19/32" Max OD
13 1/2" Max OD
133/4"Max OD
< >
Catalog -> Bit -> 8 1/2" Max OD -> &" Body OD

Jl g 12" Bit

General ] More I Bit I

Type Milled Tooth Bit | T Non-Magnetic
Name |8 172" Bit

Manufacturer ]Generic LI
Model | SN# |

Dimensions

Inner Diameter | 225 in  Length
Bit Shank 0D l B in

Bit Diameter

Weight

Linear ka/m

Total Weight Below Item kg

| 0
Total Length Below [tem I Om

Connection

@Top ]

Size Connection Type
45 in [Regular |

Total 0 kg

ECT

Current user : ADMIN

MUM
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74 BHA Editor - [<No Name >]

File Edit View ©Output Window Launch Help - | B
D3 g = | 2 2| L | [Metic M BEBREEEREERE R &
6 3/8" Max OD ~ N . A
t 61/2'Maxop | (I T MoMeme> General| More Bt |
i gi‘:;u m:i gg \ BHA Nozzles .
r . R Count Size [1/32") Gauge Length (5.8 Cm
& 75/8" Max 0D ‘ 8 1j2" Bit
& 778" Max 0D A 3 14 TFA |290.951 mm2
4 s1/8"Max 0D _l
1 814" Max 0D —n
1 838" Max 0D
- & 81/2"Max 0D
5 3/4" Body OD 14DC Code
A
1 6" Body 0D Hardness Type Feature
t 2?;: max SED) |2 - Medium Formati v ||3 - Medium inits g | |1 - Standard, non-s |
: ax
& 93/8"Max 0D Grading Type IADC Dull Bit Grading
4 912" Max 0D ,
4 95/8" Max 0D & 1ADC Inner Outer Dull Location
1 97i8" Max oD  Percentage || 10N x| [0-N ~| [NO-N ~ [a-Al 7|
L 101/2"Max 0D :
" Bearing Other Reason
1 105/8"Max 0D Wear Seals Gauge  Dull Pulled
11" Max OD ;
{ i II;'XMax oo B Percentage I IU-N LJ || -in LI |NU -N LJ Il_l
< ? i v
For Help, press F1 Current user : ADMIN MNUM
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CEX

File Edit View ©Output Window Launch Help

DW= E By | ELA IMetric LI lg TEHEE R A E R
- 6 3/4" OD AN ~
; { a675M12405P o St hame > General | More | Motor |
{ A675M12405P-AIM ; \ T .
=N e PDM [~ Non-M t
{ ae7sM2380%P Ny, BHA w | v | I NonMagnetic
; igzzmi:jg:z-mm - i s Name |A8?5M45?®<P
{ A675M45485P-AIM | R Manufacturer |5 chlumberger |
{ A675M45485P-GST Model AE75MA5 7P SNt
-+ { A67SM4S70XP | l
{ 41/2"H90{Up) Dimensions
4 12" NC46 (4 IF) (Up) : .
i ; 4 1j2" NCS0 (4 12 IF) {Up) Inner Diameter | 55 in  Length | 8.08025 m
{ 41/2"Regular (Down) Outer Diameter | B.75 in  Masimum OD | 8.375 in
{ 412" Regular (Down) ) ; i
{ 65/5" Reqular (Down) Fish-Neck 0D | 0 in  Fish-Neck Length | 0m
1 6 5/8" Reqular (Down) o
{ 41/2"Reqular (Up) €1q
{ A67SM4570%P-AIM Linear | 121.821 kg/m  Total 384.323 kg
{ A675M4570XP-GST
{ As75M7820AD Total Weight Below Item | 249936 kg
{ A675M7320AD-AIM
{ AB7SM7E30SP Total Length Below Item I 0.3048 m
{ A675M73305P-AIM C .
{ A675M78305P-GST = s Connection Type BSR
{ A675M7850%P T : " Pin
0 in - | N.A.
{ A675M7350XP-AIM @Toe [ 45 NC50(4172IF)  v| & Box
{ A675M7850%P-GST : i  Pin
v MN.A,
{ Ae75512405P v @Bottom| 45 in [Regular = Bo,,l
< > < > v

Catalog - > Motor - > Schlumberger - > 6 3/4" OD -> A675M4570XP - > 4 1J2" NCS0 (4 1/2 IF) (Up) -> 4 1/2" Reqgular (Down) Current user : ADMIN MUM
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OTKINNOHUTENA B MOAVYIIE BHA EDITOR

AEE

File Edit WYiew Output MWindow Launch Help

BB & B PR o] KBS R
i bha_3133
--48% Equipment Database
- E Catalog = \ bha_3133 Gene[a|| More Motor I
‘ B.ent o I 5" 19,50 DPE, 10% Wear Bend #1
+ l Bit
| collar = \\ BHA Angle |EE deg
4 Downhole Sensor R :
#- 1 ril Pipe Bend to Bottom Connection |1.33?94 m
: —— Crossover
+- | Heavy Weight Drill Pipe I
} Hole Opener & Reamer I —— Bend #2
+- ¥ JarjShock Sub Angle IU
+- [ Misc. Sub | " Col deg
w1 Motor Monel 6 3/4" Collar Bend to Bottom Connection |U =
+- { MwDjLWD - Bouarril
+- | Rotary Steerable il Tool Read-out Port Distance
+ - § Stabilizer - |
Read-out Port To Bottom Connection 0 m
+- [ wellBore +* E 25
= E e ! Stabilizer Flow Range
113560  2271.25 L/min
=] i A67SM4570%P
i Stabilizer #1
J‘ & 1/2 " Bit
< >

For Help, press F1 Current user : ADMIN CAP NUM




PEOAKTUPOBAHUE NAPAMETPOB
OTKINNOHUTENA B MOAVYIIE BHA EDITOR

AEE

File Edit WYiew Output MWindow Launch Help

| D3 8 =& L B 2 & 2 K K| [Metic =~ ﬂﬂﬁ%llﬂﬂ%ﬂ'ﬁ!

i bha_3133
- 48% Equipment Database L\
-I-[F] Catalog \ bha_3133 General ]

{ BentSub . .
= l it 5" 19.50 DPE, 10% Wear Tine |Stabilizer LI

| collar : \ —

4 Downhole Sensor R i Name |Stablhzer #
+- [ il Pipe I —— Blade Distances Dimensions
+ { Heavy Weight Drill Pipe Blade Body Length I ' "

# Hole Opener & Reamer N Mid-Point To .
+- 1 Jar{shock Sub I 5" HWDP PDM's Max. Outer Diameter |8.3?5 in
+- [ Misc. Sub . Bottom Conn.
+ i Motor I Monel 6 3/4" Collar } 0.5334 o Blade Info
+ ( MWD/L\WD & i PowerPulse . . Blade Length 10.358815 m
+- | Rotary Steerable Blade Mid-Point
+ & Stabilizer = E i to the Bit: Blade ‘width [0 in
+- [ wellBore IU'3382 m Blade Spiral |U~UUUDUD LJ deg

+-F User o
Stabilizer
Remark
=| i AB7SM4570XP
:
J‘ 8 1/2"Bit
< >

For Help, press F1 Current user : ADMIN CAP NUM
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= BX

File Edit View ©Output Window Launch Help

D3 & = & By | 2 RN K || [Metic SN BEBEEREEE RN &
Equipment Database -~ N\ — ~
-1 Catalog = \ SHioName:> General I More ] Drrill P|pe| '
I i E:‘t’”t Sub I 5" 19,50 DPE, 10% Wear Type |Diill Pipe > | " NonMagnetic
o Collar \ Name (519,50 DPE, 10% Wear
= N, BHA
A4 Downhole Sensor R
=1 oril Pipe I S Manufacturer | |
% g?iggg Model | SNt |
[ 31/2"0D I ERLL L Dimensions
% :"1?; &5 I Monel 6 3/4" Collar Inner Diameter 4276 in  Length | 3050 m
=15 i [ 488 : | :
! SI 01[)9 o ot - q PowerPulse Duter Diameter in  Maximum OD in
e I Ei75 - q on Tool Joint [D | 375 in  ToolJoint OD | 6.625 in
o=
[ HTS0 - Weight
= I NCS0 {4 1/2 IF) ! Stabilizer Linear | 31.0877 kg/m  Total 34816 kq
[ 10% wWear
[ Class2 i's y A675M4570XP Total Weight Below Item | 8474.87 kg
[ mew " e
[ Premium | 8 1/2"Bit Total Length Below Item | 847716 m
| G-105 c ”
[ s-135 e e Connection Type
[ %95 B T, n Pin
[ 25.6 bmift @ Top [ 5 [NCSOW12ZIF) v| & ope
| s1/2"0oD . . " Pin
[ 578" oD @) Bottom | §in [NCSO@1/2IF) | 5
“lespoD, v
¢ Sl » >

For Help, press F1

Current user : ADMIN NUM
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AER

File Edit WYiew Output Window Launch Help

D3 WG = L D@ S 7R [Metic - HEE%EHQHHHW

Equipment Database
-I-[] Catalog

{ Eznt 2 I 5" 19,50 DPE, 10% Wear

Collar x \\ - Grade |E-75 v] Num of Joints {305
Downhole Sensor = Ao ok

Drill Pipe , - l 8 1/2" Bit Length |1 0 m
Heavy Weight Drill Pipe J

Hole Opener & Reamer Total Length I m
JarShock Sub
Misc. Sub CalculateTotal Length v
Motor
MWDJLWD
Rotary Steerable
Stabilizer

Well Bore

=| \\ bha_3133 General | More  Drill Pipe I

+

~

+

+
6N /-F-F-F-E-E-E
fec
w
@
=

For Help, press F1 Current user : ADMIN CAP NUM |
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» = ' 2N | Metric

MOLYIE BHA EDITOR

File Edit View ©Output Window Launch Help

DS PELEEEE®E R

Equipment Database
-1 Catalog
{ Bentsub
+- 4 sit
+ | Collar
A Downhole Sensor
- 1 il Pipe
| 2313"0D
| 2718"oD
[ 31/2"0D
[ 4"oD
[ 41/2"0D
-- [ s"op
- 1 19.5 bmjft
-- [ E-75
[ FH
[ HTS0
- [ NCs0(41j21F)
[ 10% wear
[ Class2
[ mew
[ Premium
| G-105
[ s-135
[ %95
[ 25.6lbmjrt
| s1/2"0oD
[ s718"0D
[ esis" oD
I PR R T Y

For Help, press F1

& | — \\ bha_3133
I 5" 19.50 DPE, 10% Wear
= \ BHA
R
I Crossover
I 5" HWDP
I Monel 6 3/4" Collar
ab q PowerPulse
Ik q CDR
! Stabilizer
ok ! AB7SM4570XP
Jl & 1j2"Bit
v
< >

General I

Kame |bha_31 33

Total Length 131 34.77 m
Total Weight 103231 kg

Remark

Current user : ADMIN

MUM
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CO3O0AHHAA B MOAOYJIE BHA EDITOR

Cum. Len. (m) BNGS
[1 51950 DPE, 10% Wear (305 | 313477 1024
=  Crossover 8477 Sosnovaya
T Malobalykscoe
1 B-1
1 bha_3133
=l 5" HWDP (5 joints) 83.77
I |BHA DESCRIPTION
T ELEMENT LENGTH (m)  OD (in) 1D {in) MAX 0D (in)
] I8 12 " Bit 0.30 8.50 225 8.50
AG75M4570XP (0.5 deg) 8.08 6.75 550 8.38
Stabilizer 1.00 6.75 3.00 8.25
s\ CDR 6.56 6.75 487 B.75
'} Monel B 3/4" Collar 3377 PowerPulse 753 6.75 511 6.89
Monel 6 34" Collar 10.00 6.75 3.00 6.75
5" HWDP (5 joints) 50.00 5.00 3.00 6.50
|| Crossover 1.00 6.75 225 B.75
5" 19.50 DPE, 10% Wear 3 3050.00 4.93 428 B.63
PowerPulse 2377
Bit to Gamma Ray Sensor=14.4904 m
o CDR 16.24 Bit to Resistivity Sensor=11.1376 m
T Bit to Direction & Inclination Sensor = 19.8458 m
} IDRILLING OVERVIEW
Stabilizer 9.39
AB7EMAS70XP (0.5 deg) 8.39
Depthin:  159800m  Depthout:  3133.00m
8 1/2 " Bit 0.30 Inclination in: To:
Direction in: To:
Total Driled 153500 m Dogleg:

Schiumberger

Created by ADMIN Date: 2011-10-17,
Checked by: Date:
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(=113
"] File Edit View Output Window Launch Help -5 %
BRE TR I e~ B EFEDERES® %
Hole Section l Ermor List / Inside Diameter Profile | Casing Stiing =
Name [9 5/8" Casing String Type [Conductot LI ICasing
[ Offshore F(rl?")n (T“(:) (Iil'::) MD Range: Total Diameters -
ir Gap: : op m i in Drift |8, in
Air Gap — 010]Ai Ga | Top |0 Length [795 92 M | MinDrift [8.75
] ] 4 ottomn ; m eight ! ki an ; In
|D 00 7959 11626 B 795.92 Weight |47378.4 g Max OD [10.625 i
7959 31331 8.500
31334 95/8" Casing Sting 9 5/8" Casing |
Name: |9 5/8" Casing Type: ICasing
* Fi Top: ¢
- %," Equipment D atabase ~ —u" Wellbore Geometry P Eron I " &
- E Catalog - 3 95/8" Casing String " Fix |Length: I?95.92 m ~
- 1 IReUBEE | Sebicag  Fix [Bottom: [795.92 m ¢
- )| Casing
= }gﬁg 0D: |9.625 in Max OD: |10.625 in
12132 ID: |8.835 in Drift: |8.?5 in
I 129/32
l 21416 Weight: Linear. |59.5266  ka/m Total: |4?3?8.4 kg
I 238"
| 278 Grade: IC-?5 vl Connection Type:  |BTC v I
312
= 4 . 5 Mum Jts: |B1 Avg Jt Length: ]13 m
H a1 he -J

Wellbore Geometry -> 9 5/8" Casing String -= 9 5/8" Casing

Current user : ADMIN MUM
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o DrillSAFE - Analysis 1 B ! - (o] x|
File Edit Yiew Output Options Window Launch Help

DER 2B S22 ||mn - || DQESEE R SEEE®

ix
BHA: [BRA (Horizontal) .| [oaa2ar n Bun_| Report_|
:  Mud Weight Input—————————————
Well Geom: IWelIGeometw #1 _I |'|4089 ft Filter I

Suvey:  [Tutorial #1 [140893 ft  Tortuosiy | [6345  lbm/gal

Torque & Drag | BHA Tendency | Bit Side Forces | FF Caibration | Sag & BHA Mag |

' Torque & Drag (S)
" Torgue & Drag (M)

i~ Drilling Parameters - Operating Mode
Downhole WoB: [0 1000 Ibf (* Rotaing (" Sliding " Reaming
Downhole ToB: ID 1000 f.lbf
Block “Weight: IO 1000 Ibf
~BitDepth—————
Input E:)oet:::‘ Rotation |Translation Friction \';Z':mt‘;fﬂsﬁﬁte
ift) Component Component| Factor cals 8 cebonal 14089 t
1 10500.0 0.20 0.00 ROP: IU ft/hr
2 14089.0 0.30 0.00
3 RPM: It]
4 ™| Compute Friction Factors
«[ » [\ Friction Factors / [

'LI
al >

Zeus -> A, Structure -> Slot #13 -> W-13 -> B-13 -> Plan -> Tutorial #1 [Current user : Kdixon2 [ NUM | 7




BBOO OAHHbIX B MOAYJ1b DRILLSAFE NMPU
PABOTE B PEXXUME SINGLE POINT

o DrillSAFE - DrillSAFE Inputs _ i [ m] 2|
File Edit VYiew Output Options Window Launch Help

DEE 2B (Z2R||[fn -  ORFSFEDSHEAREE

|

o DrillSAFE Inputs H =10f x|
BHA:  [BHA (Horizontal .| 222290 1 Bun_| Repor |

: — Mud Weight Input
well Geom: [Well Geometry #1 .| [1a083 Fiter |

Survey:  [Tutorial #1 | [140833 r  Tortuosiy | [10 Ibm/gal

Torque & Drag | BHA Tendency | Bit Side Forces | FF Calibration | Sag & BHA Mag|

' Torque & Drag (5]
" Torgue & Drag (M)

~ Drilling Parameters — Dperating Mode
Downhole woB: [I 1000 Ibf (¢ Rotating ¢ Slidng  C Reaming

Downhole ToB: 12 1000 f.lbf
Block Weight: l?U 1000 Ibf

| ~BitDepth——————
Input BDO‘:::;:' CRotation Translation | Friction Tﬂ:ﬂ’;&ﬂfﬁﬁte
{f) omponent Component, Factor cells are optional, W it
1 | 10500.0 0.20 00 ROP: [0 e
; 14083.0 0.30 0.00 HEM: "—
4

[” ' Compute Friction Factars

<[ » [\ Friction Factors / |

,Ll
4 l »

Ready [Current user : kdixon2 \




PE3YJIIbTATblI PACHETOB MOOYINEM
DRILLSAFE NPU PABOTE B PEXXUME SINGLE
POINT

Runnhing Single Point Torque and Drag Analysis...Done
Surface Torque = 1451000 ft.Ibf Hook Load = 262.8 1000 |bf




PE3YNbLTATbI AHAJIU3A OCEBbIX YCUNUIA
NMPU BPALLEHUN HAL SABOEM

o DrillSAFE - [DrillSAFE Inputs:2] ] 3
¥ File Edit view Window Launch Help 181 x|
[DEE| =R (&2 R|[a - | OXFSEEDREEMEER
RN EREREE
Effective Axial Load / Critical Buckling Load
ROTATION OFF BOTTOM
Mudweight= 10.00, WOB = 0.00, TOB= 2.00
Well: W-13
Client: Schlumberger
Date: August 16, 2002
U -
== Effective Axial Load
B0% Axial Yield
2000 —— = 50% Asial Yield
= Auial Yield
Sinusoidal Buckling Limit
4000 == Helical Buckling Limit
Torque
E = B0 Torsional Yield
= == 0% Torsional Yield
g 6000 == Tarsional Yield
a
E
= 8000
@
D
=
10000
12000 4 |— I [n + o | I
14000 - = 13
I Y T L) I y T U I Y, I
-500 0 500 1000 1500 2000
Load (1000 Ibf)
T d T 4 T N T 5 T T 1
0 20 40 &0 80 100
Torque (1000 ft.Ibf)
Ready |Current user : Kdixon2 [ [num | 4
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¢ DrillSAFE - [DrillSAFE Inputs:2] R
4 File Edit View Window Launch Help | |_]

IEE= IR T el Y- e el ] oo
T 4] ala] 5[]+ 5] =la]s]

Side Forces

ROTATION OFF BOTTOM
Mudweight= 10.00, WOB = 0.00, TOB = 2.00
Well: W-13

Client: Schlumberger
Date: August 16, 2002

3.00

== Magnitude
Inclination
2.25 = Azimuth

1.50

0.75 ' H

0.00

Force (1000 Ibf/30 ft)

-0.75 1

-1.50

-2.25

-3.00

I T I T I T I T I T I T I T I T 1
0 2000 4000 6000 8000 10000 12000 14000 16000:
Measured depth (ft)

Ready |Current user : Kdixon2 [ INUM [ 5/
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o DrillSAFE - [DrillSAFE Inputs:2] i =10 x|
4 File Edit view Window Launch Help -8 x|

DEE| 2R 82 R||[en <] KD 0 EEE S EE RS

FEal aa] &[] =] =[a]s]
Stresses
ROTATION OFF BOTTOM
Mudweight= 10.00, WOB = 0.00, TOB= 2.00
Well: W-13

Client: Schlumberger
Date: August 16, 2002

120000
== Yield Stress
== ‘on Mises Stress
Effective Axial Stress
100000 == Twist
== Bending: Magnitude
80000
.E‘
@ 0000+
g \
@
40000
20000
i
T T T T T T T T T T T T T T T T 1
0 2000 4000 6000 8000 10000 12000 14000 16000

Measured depth (ft)

Ready |Current user : Kdixon2 [ oM | 4




PE3YJIbTATbl PACHETA HAI'PY3KU HA
KPHOKE U MOMEHTA HA POTOPE

Hook load and surface torque computed multipoint with torque and drag friction factor zoning

¢ DrillSAFE - DrillSAFE Inputs
File Edit View Window Launch Help

b= 2| [ergin =] || K1 O 5 I B ) R

& DrillSAFE Inputs:1 = 3 =0l x|
BHA  [5-16 siderack bha | [z w MudWeilght E::z | Regott |
Well Geom: lG-1 E Sidetrack proposed geometry _J |22793 ft Filter |
Survey:  [20min plan .| [26035  Toruosiy| [T bl

Torque & Drag | BHA Tendency | Bit Side Forces | FF Calibration | Sag & BHA Mag | BHA Vibration |

" Torque & Drag (5) Edit Friction |
& Torgue & Drag (M) Reduction T ools
& Friction Factor Zoning

" Tripping Loads Analysis % DrillSAFE Inputs:4

— Driling Parameters ———————— I— Q | Q | | | l | ﬂ l é |
DWOE: lﬁ _'Q'] k h P I =
DTOR: [5 Hook Load and Surface Torque
Block Weight [2—0 Mudweight = 11.0(\]’;1 Z\III(.)ngw.OO. TOB= 5.00
Client: 0Oil Co.
Date: March 06, 2006
il Rotation 2
Input| Depth C = == Hook Load
(ft) ampaner : 1 == Surface Torque
=
1 | 129550 0.20 2 100004
2 | 227930 0.30 3
3 § i
4 =
<[ »[\ Friction Factors / 20 L {
5 T T T T T T T J T ¥ T ) T 3 T T T
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Bit Depth = 21000.0 ft Surface Torgu p
Bit Depth = 22000.0 ft Suiface Torq. HonkLoad [0
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Done Surface Torque (1000 ft.Ibf)
<

Ready Current user : akemp 4
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Tripping in hook loads analysis for deviated well for spread of torque and drag friction factors.

|| &) |a|s|

TRIPPING LOADS ANALYSIS
Mudweight= 11.00
Well: New Well
Client:
Date: March 06, 2006 %
U —

== Hook Load CSG_FF=0.00 OPH_FF=0.00

= Hook Load C3G_FF=0.15 OPH_FF=0.15 Tripin
Hook Load CSG_FF=0.20 OPH_FF=0.10 Trip in

2000 == Hook Load CSG_FF=0.30 OPH_FF=0.20 Trip in

= Hook Load C3G_FF=0.40 OPH_FF=0.25 Tripin

4000

6000

).

12000

d L LV

I L T X T L T L T Y T Y T Y T Y T Y T Y T Y T
20 30 40 50 60 70 80 90 100 110 120 130
Hook Load (1000 Ibf)

Measured Depth (ft)

———




PE3YIIbTATblI AHAJIU3A PABOTbI KHBK

¢ DrillSAFE Inputs R =101 x|

BH&: |BHA (Horizontal) __l |2442.91 ft Bun Report I

Mud Weight Input

|1 0 lbr/gal

Torque & Drag  BHA Tendency | Bit Side Forces | FF Calibration | Sag & BHA Mag |

—Well Parameters — Sensitivity Analysis
' Single Point

. " Multi-Point
gﬁ;m‘;g" [05 Bit Inclination: [30 deg SR
Diam Enlarg: IU in

— Drilling Parameters

Downhole WoB: |10 1000 Ibf

Tool Face: ID deq

Rotary Buld Rate =  0.214 deg/100 ft
DLS in sliding = 12.071 deg/100 ft
Effective Toolface in sliding = 0.000 deg
Build rate in shiding = 12.071 deg/100 ft
Tum rate in sliding =  0.000 deg/100 ft
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Toeque & Diag | BHA Tendency | Bit Side Forces | FF Calibration | Sag & BHA Mag  BHA Vibration |

(¢ Forced Vibration Analysis gd / g’v‘g“‘ 2
" Free Vibration Analysis el b ublun il
BHA

Bit Depth | 14083 ft

E
— Static Bit Forces
Downhole ‘WOB: lU 1000 bf

Length:

Excitabon Frequency / RPM Range
* RPM Input
BHA RPM
Mirc |0
200

" Frequency Input
Frequency
Min

Max

Max Hz

{100

Number of Calculaton Intervals:

Excitation Factor. I

~ Excitation Sources

- Operating Mode

Positon Plots |

‘ * Rotating " Sliding

Crtical RPM Plots)

(+ Bit Forces
Excatation Factor. |3 il
(" Marual Input (¢ Calculate
B Efficiency 01 g
Coefficient. 1~ Exoitation Fa
Bit Axial 4
Foroe I° 1000 Ibf i
Bit Bendi .
e 1000 ft Ibé  rierge:
Bit Torque: | 1000 . |bf = W ot atiof
Othes Sourcesj
Dynamic Damping
(" Manuallnput & Use Default Value
Viscous Damping Coefficient; | 15

" B# Displacements

C

(¢ (i Based Mud
(" \Water Based Mud




PE3YNbTATbI AHAITU3A YCUITUU NPU
KPUTUYECKOUN YACTOTE

= x|

HHA Forced YW abion: Position Plots

& aja| Clk] =] =|a|s)

BHA Forced Vibration: Position Plots
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HHA Forced VYW abion: Position Plots
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& alaf k] =] »|a|s]
BHA Forced Vibration: Position Plots
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A Forced YW ation: Position Plots
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BHA Forced Vibration: Position Plots
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BHA Farced Vibeation: Critical RPM Plots L R x|
[ alal Dk 2| =|a]a
BHA Forced Vibration: Critical RPM Plots
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