CENTRA - Casing Centralization Model

allows you to easily design casing centralization in any 3D
wellbore based on equal spacing or a minimum stand-off
distance. It also calculates hook loads expected during the
process of running the casing into the well.

Features of CENTRA include:

» Considers casing deflection and centralizer compression
» Fixed-end or hinged-end casing bending models

» Analyzes either a complete well or a single section

» Allows mixing centralizer types

NOTE: Computer screens within this PDF document may
appear slightly distorted. This is due to limitations in the Slide
Adobe Acrobat Viewer when displaying graphics. To clearly

view details in the graphics, zoom in or print the document. 1of11




@ CENTRA - Casing Centralization Model
File  Edit  ‘iew  Uklities  ‘Window  Help

DEE & > &
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@ Project @ Survey @ Tubulars @ wWelbore
Project Description
el \Hazelnut H-34
Froject: |Easing Centralization [CEMNTRA)
Comparny: |Maurer Technology Ine. O
_ : T
Field: |EI|I_I.J Sand =
Location: |Offzhore Louisiana —
J
D ate: \January 2005 j>
Comments: |WE nieed to carefully plan cement jobs in these wells
C:AMEINCEMTRANH azelnut CH2 Ihitg: Cusztomn 1/20/2005 | 210 Pk
CENTRA’s Project page documents specific project details.
Slide
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Single-Span Casing Analysis [x]

File  ‘igw
DS »
Caszing Deflection Model
(0 Juvkam-wold & Wu [Fized Ends) (' Lee, Smith & Tighe [Hinged Ends] g
Wellbore Data Caszing Data
{« Straight ‘Wellbore (" Build/Crop Wellbaore
? d aD: | 7 (il
Hale |D: | 9875 [in] ID: £ 0od ]
[riclination: | a0 [deq) O
BuldRate: | (deg/100M) weight | 2 o AL
—
Centralizer D ata Operation Data A0
B
& Spring Bow " Rigid Fluid Weight: 10 [ppal
Restoring Force: | 1500 (IEf) Load on String: | 10000 (Ibf]
b aw. Diarneter: | [ir1) Stand-0ff A atio: | BY (%]

With a single-span centralizer analysis, you can perform a general
engineering evaluation of geometries and material options without
having to specify a well trajectory. Slide
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Single-span results are displayed in several graphs and tables. Each of
these can be enlarged, reviewed, saved, and/or printed.
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@ Project @ Tubulars T @ Wellbore
[ = Survey File:
: _EI = | : Dogleg
Inclination Azimuth
* Decimal  ( DegMin  Angular ¢ Oil Field . 2 4 6 8 10
kD Tl Bz WD Dogleg
Ift] [deq] [deg] Ift] [deqg/ 100
0.0 0.00 0.00 0.0 0.00 O
10000 0.00 non 10000 0.00 L
2000.0 0.00 0.00 2000.0 0.00 =
3000.0 0.00 0.00 3000.0 0.00 ;_UI
4000.0 0.00 0.00 4000.0 0.00 =
50000 0.00 0.00 5000.0 0.00
R0G0.0 5.00 0.00 5059.9 8.33
5120.0 10.00 0.00 5119.4 833 15000
Inzert ‘ | Delete ‘ | Calculate | | Frirt Graph DDQ|EQ (degﬂ [:][:]ﬂi]l
[v warmif dogleg x= 30 | 20 wiell F'Iar'|| | T ortuozity Inclination | 20 Wiew
C:AMEISNCEMTRANH azelnut. CHE Units: Custom 142002005 | 211 P
For a whole-well analysis, a complete wellbore trajectory is needed.
This is entered and reviewed on the Survey page. All types of survey
files are compatible. Slide
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@ Project T @ Survey @ Wellbore
Caszing [starting from bottom]
Descrint Length | OD | D | weight Toung's | Tool Joint]| Toaol Joint| Inside Fluid| — Outzide
SEERMEN A i | fim) | Gm) | (b4 | Modulus (psil | 1DGR) | ODfR) | Weight | Fluid Weight
casing 1 d670.0 T2 BETR 2B 30000000 228 T 0. 16.
cazing 2 F000.0 E. ) 2B 30000000 3125 9 0. 14,
Insert H Delete Tatal Length: | 11670.0 [f) X |nclude Bending Stffness | Databasze IC_I-_I)
: =
Centralizers —
Easing Centralizer Stand-fo Resztaring Starting Rigid E_Ian:le Pu)
@ Mirimum Stand-Off Description Type Ratio [%] | Force [lbf] | Force [IbF) a0 [in) >
_ 1 |cazing Spring Bow 67.0 2000 200
(C Equal Spacing 2 |casing none
3
Cazing Deflection Model
(8 Juvkarm-sfald & W [Fized Ends) Lee, Smith & Tighe [Hinged Ends) 0
CAMEINCEMTRAHazelnut CH2 Units: Cuztom 1/20/2005 | 211 P
On the Tubulars page, casing data specify the location and size of each
casing string. The presence and properties of centralizers along the well
are also defined. Select your preferred centralizer spacing criterion and Slide
casing-deflection model. 6 of 11
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@ Project T @ Survey @ Tubulars
Wellbore [starting from surface]
D ezcription B':'tt':['f':] MD Friction Factor

Casing vono.o nz

Open Haole 11E70.0 ) 03
)
T
=
—
0
- >

Inzert H Delete | D atabaze ‘ | Friction Factor Estiratiorn
Last Casging Shoe MD: Fo0o.0 i)
CAMEINCEMTRAHazelnut CH2 Units: Cuztom 1/20/2005 | 211 P
Data on the Wellbore page describe the ID of the wellbore and friction
factors along the well.
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Results of the whole-well analysis of centralizer spacing are
displayed in three graphs and tables.

' Uriit: Custorn

1/420/2005 | 211 PM
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] CENTRA - Casing Centralization Model - [Centralizer Spacing vs MD (graph)]
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1g Centralization Model - [Hook Load vs Casing Bottom MD (graph)]
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Enlarge any output graph to view recommended centralizer spacing
and loads on the casing.
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o Casing Centralization Sensitivity Analysis

I Baze Fange Fange
Sengitivity Parameters Data LowEnd | High End
™ Inside Fluid Weight [ppa] 10. A 151 | ~>Ingide Fluid \Weight for: 0.-7000. [ft) hd
¢ Outzide Fluid Weight [ppa] 14. a. 16| |->Dutzide Flud ‘\Weight for: 700017670, (/] - |
™ Friction Factar 0.z 1 S| |-¥Hole Friction Factaor for: 07000, [ft] hd
i Aduzted \weight [|bf) 26. 13 39, |--:>F'i|:|e Adjuzted \Weight for: 7000.-11670. [ft:j
Graph Type
¢ Static " Dynamic Frit | Close |
Yared | Hook Load | Hook Load Cra
anie ook Loa ook Loa - -
Parameter | [5-0] [Ibf) (P-L] [IbF) 5|EC|{—Dﬂ: PICH—UD wi_entralizers —
13 21947 164754 wifCentralizers 13/ 26 /39 —
15.6 79258 167444 A3/ 26 S 39 %""ﬁ.. AJ
18.2 7E739 1699302 i H‘"“\-""“"-—-. j>
208 74131 172570 --\.\\ e S0 \1‘\"\"‘"‘“-
23.4 A0l 175000 ao P = 7
26 £9399 177303 Ol : % o /
286 EE352 173849 = 1w Y
.2 E4335 182367
338 £1896 184805 15000 = 15000
6.4 59080 187621 : -
) FE7E TITT Load on string (Ibf) Load on string (Iof)
The Sensitivity Analysis utility allows you to gauge the impact of changes
In various parameters on hook loads for running the string.
Slide
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Thanks for your interest in CENTRA

For more information on Maurer Software by Petris,
email:
sales@petris.com

or visit us on the web at
WwWw.petris.com

PETRIS

MAURER SOFTWARE is a mark of Maurer Technology Inc., used under license. 11 of 11



