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Drillingsoftware
Casing Design User Manual

1. Introduction

Working Stress Design (WSD) loads are evaluated throughout the entire length of the casing from
the Well Head to the Casing Shoe. True Vertical Depth (TVD) is now fully linked to Vertical Well
Geometry or Directional Well Geometry. Accurate TVD’s are used for precise Burst, Collapse and
Tensile load calculations. User defined Custom Casing Specifications can also be incorporated into
the design. The program is designed to take the user through a logical sequence to achieve the

optimum casing design.

2. Operation

A. Menu

WELCOME TO

DR'LLINGSOFTWARE . ) About This Program
; 3 WSD Parameters

CASING DESIGN PROGRAM

Version 20_5 : N S Enter Design Survey
L 1 utilities

Fig. 1 Menu
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About This Program and the WSD Parameters

On the Menu page, selecting buttons explain

the program parameters. Selecting ENter DESIEN SUVEY gp6\ys the Directional/Survey page.

Selecting Vtlities shows the contact details of drillingsoftware. Selecting EXit  closes the
program.

B. Set-up

To set-up the design program select EMterDesiEnSUVeY The Directional/Survey page is shown

Onshore Well Shallow Offshore Well Deep Offshore Well DIRECTIONAL
Datum [RKB] oo Datum [RKB] oo Darwum [RKB] oo UNITS)
RKB - WH 10.0 RKB - WH RKB - MSL
RKB - GL 2.0 RKB - MSL Water Depth
GL - MSL 80.0 YWater Depth RKB - WH
RKB - M5L 82.0 WH - M5L wWH - ML
WH - MSL T2.0 WH - ML RKB - ML

Set Wiew size | Well Profile | Design Printout |

Fig.2 Directional/Survey Page Buttons

On the top of the Directional/Survey page are four buttons (Ref. Fig. 2A). These buttons are:
- JetView size | gelecting this shows an option to increase or decrease the magnification
__MellProfile | selecting this shows the Well Profile data form (Ref. Fig. 3)

Design

- | selecting this shows the Design page (Ref. Fig. 4)

Printout

| prints the Survey page.
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(1) Well Data

Before proceeding with the casing design, the Well Profile must be established.

On the Directional/Survey page, select __*¢llPrefile | The Well Profile data form is shown
(Ref. Fig. 3).

Data | &

' well B
SELECT UNITS - WELL BORE s
(" Feeti (" Meters CASING DESIGM (" Vertical { Directional

Casing Design

| ClearOldSurvey User Input in White Cells Only  Cose

Impart External Data

Fig.3 Well Profile Data Form

On the Well Profile data form, these parameters are selected:
- Units (Feet or Meters)
- Well Bore (Vertical or Directional)
- Casing Design (Onshore Well, Shallow Offshore or Deep Water Offshore).

Before entering new data, old data is cleared by using the ! button.
After the Well Profile data is entered, selecting ! shows the

Directional/Survey page. On the Directional/Survey page the selected well data is entered.
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(a) Vertical Well (Ref. Fig. 3A)

Onshore Well Shallow Offzhore Well Deep Offzhore Well ¥ERTICAL
Dawm(RKB) 0.0 [Dawm(RKB)| 0.0  [WECTNGTC 0.0 (UNITS)
RKEB - WH 10.0  |RKE-wH RKB - M5L
RKB - GL 20 |RKB-M5L Vater Depth
GL - M5L 80.0 |water Depth RKB - WH
RKB - M5L 82.0 |wH-MSL WH - ML
AWH - MSL 720 |wH-mML RKB - ML
Vertical
Set View size | Well Profile Design Frintout Section Azim
0°
SURVEY | mD(0 | mcL® | azm® | TVD() |TVDSS(R)| NS () E-W(R) | DLS(100k) | Closure(f) | azm® | VorSect
RKB 0.00 0.00 0.00 0.00 -g2.00 0.00 000 000 0.00 0.00 0.00
1 10.000.0 0.0 0.0 10000.00 5918.00 0.00 0.oo 0.oo 0.00 0.00 0.00
Fig.3A Vertical Well
A Vertical Well requires these inputs:
- The Measured Depth (MD)
- The Inclination (0°)
- The Azimuth (0°).
External data can also be imported.
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(b) Directional Well (Fig. 3B)

Onshore Well Shallow Offshore Well Deep Offshore Well DIRECTIONAL
Datum (AKE) 0.0 |DawmiRkB)] 0.0  [EE000GIEG) 0.0 {UNITS)
RKB - 'WH 10.0 |RKB-wH RKB - M5L
RKB - GL z0 |RKB-MsL Vater Depth
GL - M5L 80.0 |water Depth RKB - 'WH
RKB - M5L 820 |wH-MSL WH - ML
WH - MSL 720 |wH-ML RKB - ML
Vertical
Set Viewsize | Well Profile Design Printout Section Azim
177.4°
SURVEY | mDio | mncL® | azm° | TvDi [TYDSS(| NSt E-W () | DLS(00f) | Closure(fd | azm© | VerSeet
RKB 0.00 0.00 0.00 0.00 -g2.00 0.00 0.00 0.00 0.00 0.00 0.00
1 88215 0.0 1774 582150 573950 0.00 0.00 0.00 0.00 0.00 0.00
2 89716 a0 1774 392152 583952 -2 B2 0.1z 3.00 262 177.40 262
3 10,0216 E.O 177.4 10021.20 533,20 10,45 0.47 3.00 1046 177.40 1046
4 10,1216 5.0 177.4 W120.55 | 1003633 2349 107 3.00 2352 177.40 2352
5 10,2216 120 774 0718 65 10136.65 -41.53 189 2.00 4174 177.40 4174
B 10,3216 50 774 0315.55 | 1023368 -65.01 235 2.00 EE.08 177.40 E5.08
7 10,4216 150 774 041175 10325.75 -53.35 4.24 2.00 53.48 177.40 53.43
B 10,5216 210 177.4 10506.00 | 10424.00 -126.72 575 3.00 126.85 177.40 126,85
5 10,6210 24.0 177.4 10537.83 | 105i5.83 -164.72 7.48 .02 164.59 177.40 164,53
10 10,7210 270 177.4 10685.08 | 10606.00 -207.72 5.43 3.00 207.94 177.40 207.94
1 10,8216 30.0 177.4 10776.47 | 10694.47 -255.57 1.1 2.98 255.93 177.40 255.93
12 10,907.6 326 177.4 10843.95 | 10767.95 -300.28 13.64 3.00 300.59 177.40 300.59
13 10,3216 33.0 1774 086173 | 1077a.7a -307.56 13.98 3.00 308.17 177.40 308.17
14 10,964.0 34.3 177.4 10837.03 | 10815.03 -331.32 505 3.00 33166 177.40 33166
15 11.454.0 34.3 1774 11310.24 Tiz28.24 -612.58 27.82 0.00 E13.21 177.40 B13.21
16 11,545.4 34.3 177.4 11379.98 1129798 -660.05 2997 0.00 BE0.73 177.40 BE0.73
7 11,645.4 318 1774 1146361 11351.81 -T14.48 32.44 2.50 71521 177.40 715.21
13 11,745.4 23.3 1774 11543.95 T1467.95 -TE5.21 34.75 2.50 765.33 177.40 765.33
Fig.3B Directional Well
A Directional Well requires these inputs:
- The Survey Depth
- The MD
- The Inclination
- The Azimuth.
When this data is entered, the following is automatically calculated:
- Sub Sea TVD (TVD SS)
- Closure.
External data can also be imported.
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C. Casing Design

The Directional/Survey page is the entry point for the design stage. To start the casing design, on

the Directional/Survey page, select Design | The Design page is shown (Ref. Fig. 4) with
the Menu Bar overlay..

Menu Set View size | Select Liner Design | Setup Design Criteria | Tri-Axial Design Mo | &=
E Qutside Mominal Grade Joint Collapse Burst Joint Body Yield W | Select Casing |
E Diam. Weight Connection Strength Strength Strength Strength Thick
(in} (ppf) (psi) (psi) (Ibs) (Ibs) (i
Enter Casing Depths |
1 42.000 437.94 X-52 Plain End 660 2170 6.698.000 6,697,876 1.0
2 42.000 437.94 A-53B Plain End 660 1460 4.508,000 4.508,185 1.0 Design Setup |
3 42.000 648.90 X-42 Plain End 1690 2620 8,016,000 8,015,774 15
Est BHT |
Production Csg Shoe at 12510 : ES 100 % Mud Evac
]
) Well Head -y . -
Burst SF Collapse SF Tension SF e (1) _ < TIE ONSHORE
120 113 130 10.000 l : S0 ArE L Drilling Condition |
: Change % Mud Evacuation
Present Casing Setting Depth Al Gr.ad|ent s Previous Casing Shoe Depth Mext Casing Shoe D
(psifft) Feet
0.442 12,510 . Est Pore P
Present MW LT;;:,T‘EE Pore Press - MW = Previous Previous sh Neg}ct h Leak — |
(ppg} ( } Trip Margin (ng) GHSIOI! Grad MD Shoe Shoe Depth Mud WT pPg O%E;EPt EM
PPg (psifft) Feet ™D Desian Criteria |
14.0 16.0 0.2 0.14 12,510 5.000 13 7,200 18
Edit Depths | Linear °F  |Max SurfTest (Collapse Adjusted for Axial Tension) I Survey |
Est. BHP at w/ Mud
Sect Top Setting Depth Csg Shoe Ambient 60 Column .
S wh iy BHT 500 (osi) Collapse SF Burst SF Joint SF Bod View Reoort |
1 10 5.010 236 SF=10 SF<1.0 1.31 1]
2 5,010 8,010 13.8 (ppg) 342 SF<1.0 SF<1.0 116 1] henin |
8.010 12,510 500 1.301 SF<1.0 SF<1.0 283 14
8977 (psi) Close |

Fig.4 Design Page

NOTE: For the Menu Bar button functions and the Casing Design flow chart, refer to Appendix A.

Any existing anomalies in the design will cause a red message to be shown on the Menu Bar.
The warning message shown informs the design engineer of the specific design fault.

(1) Casing and Liner Data

(a) Casing Data

Select Casing

On the Menu Bar, select . The Casing Data form is shown

Casing Design User Manual Page 6
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(Ref. Fig. 5). On the Casing Data form, up to 4 different weights and grades of casing
can be selected. If a tapered string design is required, different sizes of casing can be
selected. The casing database contains over 4000 different joints. Customized casing

data can be appended to the database.

Casing Data - Select first item [ =
Reference Qutside Nominal Grade End Collapse Burst Joint Body Yield wall D
Number Diam. Weight Connection Strength Strength Strength Strength Thickness

(in.) (Ibs/ft) (psi) (psi) (Ibs) (Ibs) (in.) (in)

i o
1 43,000 502,03 ¥-42 Plain End 0 1,530 6,202,000 6,201,504 1,000 450000 o
2 43.000 745.03 Xx-42 Plain End 1,300 2,300 9,203,000 9,203,296 1,500 45,00
3 45,000 745.03 A-53B Quik-5tab FOD-30 1,210 1,500 7,470,000 7,609,413 1.500 45.000
4 45.000 9582.69 X-42 Plain End 2,380 3,080 12,135,000 12,139,114 2.000 44.000
5 45.000 982.69 A-53B Quik-Stab FOD-90 2,140 1,500 7,470,000 10,115,928 2.000 44.000
] 42,000 437.94 X-42 Plain End 660 1,750 5,410,000 5,409,823 1.000 40,000
7 42,000 437.94 X-52 Plain End 660 2,170 5,698,000 6,697,876 1.000 40,000
g 42,000 437.94 A-53B Plain End 660 1,460 4,508,000 4,508,185 1.000 40.000
9 42,000 643.90 X-42 Plain End 1,690 2,620 8,016,000 8,015,774 1,500 39.000
10 42,000 643,40 A-53B Plain End 1,540 2,180 6,680,000 6,679,811 1.500 39.000
11 42,000 854.51 ¥-42 Plain End 3,100 3,500 10,556,000 10,555,751 2.000 38.000
12 42,000 854.51 A-53B Plain End 2,750 2,920 8,796,000 8,796,459 2.000 33.000
13 36.000 232,39 A-53B Plain End 440 1,280 2,907,000 2,906,955 0.750 34.500
14 36.000 373.85 x-42 Plain End 1,010 2,040 4,618,000 4,618,141 1.000 34.000
15 36.000 373.85 ¥-42 Quik-StabHD-90 1,010 1,500 4,730,000 4,618,141 1.000 34.000
18 36.000 373.85 ¥-52 Plain End 1,050 2,530 5,715,000 5,717,699 1.000 34.000
17 36.000 373.85 ¥-52 Quik-5tab HD-30 1,050 1,500 4,730,000 5,717,699 1.000 34.000
18 36,000 373.85 A-33B Quik-5tab FOD-20 950 1,500 4,730,000 3,848,451 1.000 34.000
19 36.000 463.97 A-53B Quik-Stab HD-90 1,470 2,130 4,730,000 4,776,203 1,250 33.500
20 36.000 552.76 X-42 Plain End 2,380 3,080 6,828,000 6,828,252 1,500 33.000
21 36.000 552,76 x-42 Quik-5tab HD-90 2,380 1,500 4,730,000 6,828,252 1.500 33.000
22 36.000 552.75 X-52 Plain End 2,610 3,790 8,454,000 8,454,026 1,500 33.000
23 36.000 552.76 X-52 Quik-StabHD-90 2,610 1,500 4,730,000 8,454,026 1,500 33.000
24 36.000 552,75 A-53B Quik-5tab HD-30 2,140 1,500 4,730,000 5,690,210 1.500 33.000
25 36.000 726.34 x-42 Plain End 4,050 4,080 3,972,000 8,972,389 2,000 32.000
28 36.000 726.34 X-52 Plain End 4,770 5,060 11,109,000 11,108,672 2.000 32.000
27 36.000 726.34 ¥-52 Quik-Stab HD-30 4,770 1,500 4,730,000 11,108,672 2.000 32.000
28 36.000 726.34 A-53B Quik-5tabHD-80 3,570 1,500 4,730,000 7,475,991 2,000 32.000
29 30,000 157.55 x-42 Plain End 220 1,220 1,946,000 1,946,217 0,500 25.000
30 30.000 157.55 X-52 Plain End 220 1,520 2,410,000 2,409,602 0,500 29.000_¥

1| »

Select up to 4 different casing spedifications
Select a Csg Section, Click Mext then Exit or Select a second selection
Click Next after each selection x Mext Exit | Add Custom Casing Specs to Database |
Click Exit when finished.............. You can select up to 4 sections
|

To select a casing, highlight the required casing section. Select w and

Fig.5 Casing Data Form

et | i the design requires only 1, 2, or 3 sections. The program automatically

returns to the Design page after 4 sections are selected.

The selected Casing Data is shown at the top of the Design page (Ref. Fig. 6) is then

shown.

Casing Design User Manual
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Menu Set View size Select Liner Design | Setup Design Criteria | Tri-Axial Design Printout Update Design
8 Outside Nominal Grade Joint Collapse Burst Joint Body Yield Wall Select Drift Box
g Diam. Weight Connection Strength Strength Strength Strength Thickness il Diam.
(in-) (ppf) (psi) (psi) (Ibs) (Ibs) (in-) ID (in) (in)
1 9.625 53.50 C-90 Buttress 7120 8920 1,386,000 1,399,184 0.545 8.535 10.630
2 9.625 53.50 C-95 Buttress 7340 9410 1,458,000 1.476.916 0.545 8.535 10.630
3 9.625 53.50 C-95 VAM FJL 7340 9410 1,064,000 1,476,916 0.545 8.535 9.630
4 9.625 53.50 T-95T1 Type 511 7340 9410 1,226,000 1.476.916 0.545 8.535 9.630
Production Csg Shoe at 8510 2 “A0 % Mud Evac Mud Gas Interface TVD 8510
Weoll Hoad Microsoft Excel i ! )
Burst SF |Collapse SF|  Tension SF Ell Head == ONSHORE Vertical
Rating (psi) [l
120 113 1.80 10,000 . b MNEXT Enter Csg Section Depths, lling Condition Temperature Units: °F
. . SW Gradient | TVD Shoe . Buayancy .
Present Casing Setting Depth (psifft) Feet P tasing Shoe Depth = Depth Units
oK Fest
Leak OF 0.442 8.510 0.8
Present MW/ EMW Pore Press - MW - . h Leak Off -
(ppa) Trip Margin (ppg) || G2s/0il Grad | WD Shoe Shoswepr g WT ) pl ENW Water Depth Mud Line
(ppa) (psifft) Foet TVD VD Feet Temp °F
14.0 16.0 0.2 0.14 8.510 5,000 13 7.200 18.0 0 /A

On the Menu Bar select

(Ref. Fig. 7).

Fig.6 Casing Data

Select L on the prompt. The Menu Bar is shown.

Enter Casing Depths

Section Depths

WH

The Datum and depths are set up in the Directional workshest

Onshore Well
Datum (RKE}
RKE - WH
RKE - GL

GL - M5L
RKE - MSL
WH - M5L

RKE (0.00)
10

2

80
82
9

Casing Section lengths MD

Lengths

Sect 1
Sect2
Sect3
Sect 4

I

Shoe

Section Top
MD

10

10

10

Section Top
™D

10

10

10

10

Csg Sections Do not Match Depths!

The Present Survey Depth is

13,000

[ Gearpests ]
Continue

Fig.7 Section Depths

. The Section Depths data form is shown

Casing Design User Manual
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Select \;I to clear any existing data. After entering the depths of each

casing section in the section panels, select ! The Update Charts
prompt is shown (Ref. Fig 8).

Update Charts -
'
Do you want to update all the charts
before you continue
|

- o

Fig.8 Update Charts

Selecting L e , returns the program to the Design page (Ref. Fig. 4).

|f_IS selected, refer to Para. 2. C. (14).

(b) Liner Data

On the Design Page (Ref. Fig. 4), select] select Liner Design . A Design for a Liner
panel is shown (Ref Fig. 9).

[ . ==

Is this Design for a Liner? — -
Use the existing upper section of

For a Liner Design .
The program assumes that the / the casing and enter the TOL as

first section is the existing

cemented casing. the bottom of section 1.
Enter the bottom of Section 1 as - m
the TOL Enter up to 3 liner sections below
You can enter up to 3 liner

sections below | the existing cemented casing

The TOL should be entered as the
Bottom of Section One Casing

Select YES or NO Below |
then select the casing Specs

e

Fig.9 Design for a Liner

Casing Design User Manual Page 9
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(" es! . :
On the panel, select = === . The liner(s) can now be selected in the same manner

as selecting casing data [Ref. Para. 2. C.(1) (a)]. After selection, the design page is
shown with the selected liner data shown at the top of the design page (Ref. Fig. 10).

-~

Previous cemented casing

Menu Set View size | Select Liner Design %xa Design Criteria | Tri-Axial Design Printout Update Design |

5 Outside MNominal Grade 41t Collapse Burst Joint Body Yield Wall Sell=skbni Box
E Diam. Weight / Connection Strength Strength Strength Strength Thickness or ID Tam

(in-) (ppf) (psi) (psi) (Ibs) (Ibs) (in-) ID {in} (in-)
1 9.625 40.00 T-95T1 Type 521 3320 6820 847,000 1,088,109 0.395 8.835 9.960
L1 7.000 | 3200 C-95 LT&C 9750 10760 768,000 885144 0453 6094 7 660
L2 7.000 32.00 5-95 LT&C 10400 10760 779,000 885,144 0.453 6.094 7.660
L3 7.000 \Q&U 5-95 VAM FJL 10400 10760 636,000 885,144 0.453 6.094 7.000

~

Up to 3 liner sections can be used

Fig.10 Liner Data

If the sections for a liner have been selected, and was selected on the

Design for a Liner panel (Ref. Fig. 9), the prompt is

Select Liner Design

shown. Select | | then select on the Liner Design
Dialogue. The Liner Data is now shown at the top of the Design page (Ref. Fig. 10).

(2) Design Safety Factors (Fig. 11)

Design Menu

On the Design page, select . The Menu Bar is shown. On the Menu Bair,

select Design Setup

| . The Design Factors data form is shown (Ref. Fig. 11).
Design Factors @

Burst
"8 Sl
120 -DrlingSting fighrisk)

{"'130  -Production String

Collapse.

| 113 -DrlingStrings
" 1,30 -Production Strings

130 -Ar Driled Strings

Tension
" 150 -For Body Yield Strength
(" 1,80 -For Comnection Strength based on ultmate Yield
(" 1,60 -For Connection Strength based on Yield

120 -For compresive StaticLoading

Cusfom Safetv Factors ‘

Fig.11 Design Factors
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On the Design Factors data form, the following are selected:
- Burst
- Collapse
- Tension.
An option to enter Custom Safety Factors is also available

Make the required selections and select oK

Setup data form is shown (Ref. Fig. 12).

(3) Casing Design Condition Setup (Fig. 12)

Casing Design Condition Setup

. The Casing Design Condition

et up the Design Conditions

asing String Selection

P CsgData
Casing String Step 5 s S e

Salt Water Gradient {On Shore or Offshore) Last Csg Setting Depth TVD

€ 0.44Z psi/ft  Most Sedimentary Basins.

er:
0.942 custom Salt Water Gradien t

Design Condition Step 2
¢~ Onshore Design " Offshore Design

Well Design Selected in Survey

© structural} 150
€ 0.454 psiMt  North Ses, South China Sea P
=
€ 0.455 psift  Gulf of Mexi . Old Mud Weight (ppg)
" 0.478 psift  Misc Other O Coreniios .

Mext Csg Setting Depth TVD

4450

" Intermediate Csg Est Leak off next Depth (ppa)

" Intermediste Liner / Drig Liner

18
ONSHORE " Production Csg
" Production Liner

Design Condition Step 3 Adjust Step 4 " TieBack String
For axial Tension
 Yes

" Producing Condition " No

" Driling Condition

Continue

1|

B

Fig.12 Casing Design Condition Setup

On the Casing Design Condition Setup data form, the following are selected:

- Design Conditions:
e Salt Water Gradient (Offshore)
e Onshore or Offshore
e Drilling or Producing Case
e Axial Tension.

Note: The updated version of the Casing Design program includes Bi-axial and Tri-axial

calculations.

- String Selection:

e Structural
Jetted
Driven
Conductor
Surface 1 Csg
Surface 2 Csg
Scab Liner
Intermediate Csg
Intermediate Liner/Drlg Liner
Production Csg
Production Liner
Tieback String.

Casing Design User Manual
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Make the required selections and select - The Gas/Oil Gradient data form is
shown (Ref. Fig. 13).

(4) Gas/Oil Gradient (Fig.13)

B il
Gas/Oil Gradient -

Enter the Gas/Qil Gradient

I 0.15] psifft
-

Fig.13 Gas/Oil Gradient

Enter the gas or oil gradient and select - The Mud Weight —Leakoff data form is
shown (Ref Fig. 14).

(5) Mud Weight — Leakoff (Fig 14)

- : -
Vo Weori il -
Present Mud Weight I 13 ppa

|| Leakoff @ present Shoe 15 ppg

| Old Mud Weight I 13 ppa I

Fig.14 Mud Weight — Leakoff

Enter:
- The Present Mud Weight
- Leakoff @ present shoe
- Old Mud Weight.

Select - The Add in any Mud Weight Overbalance data form is shown
(Ref. Fig. 15).

Casing Design User Manual Page 12
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(6) Mud Weight Overbalance Option (Fig. 15)

r

- —

- ™
Add in any Mud Weight Overbalance ppg ﬁ
P 1

The overbalance (trip margin) is subtracted from the
selected mud weight to reflect an accurate pore pressure

Add Mud Weight

overbalance 0.2 PPg

(trip margin) ppg

= <

-

Fig.15 Mud Weight Overbalance

This data form gives an option to enter any overbalance. This is deducted from the mud
weight to give a more accurate pore pressure.

Select ! if not required for the design.

Select g The Section Depths data form is shown (Ref. Fig. 16).

(7) Section Depths (Fig. 16)

s ™
Section Depths PS
The Datum and depths are set up in the Directional workshest
..... Onshors Well
Datum (RKE) RKE (0,00}
RKE - WH 10
RKE - GL 2
GL - MSL &0
RKE - MSL 82
WWH - MSL el
‘Casing Section lengths MD
Lengths Section Top Section Top
MD MD ™D
WH 10 10
I Sect 2 5,010 5,010
[l Sect 3 1000 7.010 7.010
Sect 4 1000 &010 &010
Shoe 9010 9,010
The Present Survey Depth is 13,000 I

Fig.16 Section Depths

Casing Design User Manual
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At the top of the Section Depths data form there is a reference to the selected type of well
and all the datum depths.

Enter the depths at the bottom of each casing section.

Note: A warning will indicate any errors in the design.

Select ! and enter the new depths. Select

Continue
estimated BHT data form is shown (Ref. Fig. 13)
(8) Temperatures and Estimated BHT (Fig. 17)
Estimated BHT °F - =)

Ambient Temp 80)

E

Est BHT 300

Temperature

" Linear Interpolation

" Custom Input

Select

" Temperature °F

" Temperature °C

||
Design Temperature [
| Linear Temp =F | Onshore wel
1
Linear Temp °F Custom Input °F
VD MD
Datum (RKE) RKE (0.00) RKB (0.00) 50 &0
well Head 11 11 a0 &0
Ground Level 10 10 60 60
Btm Csg Sect 1 3,871 4011 286
Btm Csg Sect 2 4,117 4,311 300
4,117
Casing Shoe 4,117 4,311 300 300 l
Mud Gas Interface 4117 4,311 300 |
Top Lead Cmt 3,789 3,911 231
Top Tail Cmt 3,994 4,161 293
Cear all Temperature inputs Continue |

Select before entering new temperatures.

Fig.17 Estimated BHT

Enter the known ambient temperature.

Select the Linear Interpolation or Custom Input for the bottom of each casing section.

Select the Temperature units ("C or °F).

Casing Design User Manual
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A reference to all the datum depths, TVD, MD and the linear and/or custom temperatures is
shown in the Design Temperature panel.

Select ! The Select Well Head Rating data form is shown (Ref. Fig. 18).

(9) Select Well Head Rating (Fig. 18)

Select Well Head Rating (psi) o 28 |

- Select Well Head Rating
&+ 1000} £ 2000 ™ 5000 ™ 15000

" 1500 " 3000 ™ 10000 " 20000

WARNING - WH Rating is Less Than Design Burst Pressure

Selected WH Rating 1,000

| — . —

Figure 18 Select Well Head Rating

Select the well head rating design (from 1000psi to 20000psi).

Note: If a rating below the calculated surface pressure is selected, a red warning will be
shown.

The maximum design burst pressure and the safety factors have all been calculated in the
background.

Select g The Mud Evacuation Selection data form is shown (Ref. Fig. 19).
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(10) Mud Evacuation (Fig. 19)

 HO0%

7 80% 75%

" B5% ( 60%  55%
7 50% (0 45% (0 40%
7 35% { 30% (0 25%
I ©20%  15% ( 10% I

Custom % e

This program uses 100% evacuation
for all production cases

To retain the present selection
just leave the options blank and
click the OK button

Fig.19 Mud Evacuation

Select the percentage of mud evacuation for the design. 0% to 100% or
a custom percentage can be entered.

Note: If a producing well design was previously selected, the program automatically selects
100% mud evacuation.

Select ! The Update Charts data form is shown (Ref. Fig. 20)

(11) Update Charts (Fig. 20)

Uodate Charts ﬂ

_—

Do you want to update all the charts
before you continue

s

. S —

Fig. 20 Update Charts

Select ! to update all the Design Report/ Design Charts (Ref. Figs. 24 and 25).
If !is selected, the Printout Header Data page is shown. Go to Para. 2. C. (14).

Selecting L@ shows the Design Progress page (Ref. Fig. 21)
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(12) Design Progress (Fig. 21)

|=Monu Soxiousize | Solock Liner Dorian Sotup Dorian Griteria Tri-Axial Darian|  Printmt Updata
E Outside Haminal Grade duint Callaprs Eurrt Juink Eady Yicld tall ni:::n Eax
¥ Diam. Weight Gonnestion | Stronash | Strenath | Swrenath | Swrenash | Thisknoer Diam.
i fin.) () (pail (pail %) {lba) ind 1D {in) fin.]
1 5628 .50 F-itn VEMFIL | 4zt o L0060 TETAE [EES 3.5 e
X] (XD [ =140 WG Eeon T 1,255,000 | 1,75%,56% [XES 3.755 550
Lz T.000 ZE.00 M-E0 LT&C 5410 TZdo 519,000 EO3 az9 0382 EZTE T.EED
[5) 7000 2600 [EN Tre 511 5410 240 460,000 03,024 362 (¥ 7000
FraductionGra_ Shae at 9010 ] CTNG DERIEN 100 - Hud Evaz Fud Gar Intorface TV 907
| Burrt SF [Callapre 5 Tonrinn SF R"::i"':::“’i] E e . ONSHORE Vortical
[ o 1z 180 Jo,000 | I : Drilling Canditian Tomporature Unitr: -F
Frorent Caring Sotting Dapth = G’,""i""‘ S Frovinur Caringhoe Dapth|  MoxtCaring Shoo Depth Bunransy || Depth Unitr
Ll Ezey Factar 03 Feur
| S L"E'M'ﬁ“ Fure Frens - HiE o.-.mz S0 N Froviow || prouiaur n N“;‘ o || Leakor -
o Toietargielpead |[F2000 Grad][ M0 Shao || Shae Dersh (| byt peq ns Do Eraw [[*aterDepsn][ Mudline
(ppal CpridkE) Fost oD ™o F, Tomp 'F
14.0 160 0.E 044 4,0l 5, 00 13 7,200 1.0 o HAa
JR PV Ert.BHF at Girql e
[SectTor MO Jg e enlh Fhae Ambiont 60 | crlemn | poapre 5F| paetsr Jairk SF Endy SF Tag- Temp F
L | Feck HE Frel EHT 500 Iesil P
1] T 5010 508 B3N a1 545 [X) 1o )
X 5010 7,010 123 (pra) a0z [ iz 4.d5 R0 5,010 305
Lz 7010 5,010 451 437 14z 236 SF0 SF 10 7010 a0z
[5) 2,010 9,010 £4EE [ 500 SFat0 247 SF0 SF 10 010 451
Lingrohoe | 9,010 S00 SFat0 405 S0 SFa0 4,010 500
Survay Dat] HD (FE)]  IMCL - AZIH-_ | TT0 (F4) [TD 55 0ft] ME-5 (Fx) | E4-W () [OLS (190Fe)flmrure (Fr]  AZIN-
0 000 ] " -7z [} ] .00 [} ]
5010 000 ] 5,010 4924 [} ] .00 [} ]
a1 000 ] 7.0 b924 [} ] .00 [} ]
5010 .00 [ 5010 7425 o [ (X o [
3,010 .00 [ 4,0l 3,424 o o .00 o [
nel 9,010 .00 [ 9,010 3,928 [ [ .00 [ [
Tatal Dapeh| 13,000 .00 i 13,000 12,913 0 u .00 0 o

Fig.21 Design Progress

Accessing the Design page at this stage gives a quick, visual check as to how the design is
progressing. Any design failures are shown as red cells.
At the top section of the design page selected casing sections parameters are shown. The
parameters shown are:

- The Outside Diameter (in.)

- The Nominal Weight (ppf)

- The Grade

- The Joint Connection

- Collapse Strength (psi)

- Joint Strength (psi)

- Body Yield Strength (Ibs)

- Wall Thickness (in.)

- Option to select Drift or ID

- Box Diameter (in.).
The light blue section shows all the present and previous mud data and the next setting
depths.
Immediately below the light blue section all the design safety factors are shown. Any failed
safety factors will show in red.
The Mud Gas Interface (MGI) depth is shown in the light blue section of the survey data.
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Note: Any section of the design set-up can be accessed via the Menu Bar. Quick changes
to any of the design parameters can be accomplished without going through the complete
sequential design set-up.

Setup Design Criteria

The Menu Bar is shown when is selected on the Design page.

Design Criteria

On the Menu Bar, select . The Design Criteria page is shown

(Ref. Fig. 22).

(13) Design Criteria (Fig. 22)

Fig.22 Design Criteria

From the Design Criteria Page the following are reviewed :
- Temperature De-rating Factors
- De-rating Factors due to Axial Loading
- Cementing Safety Factors.

Select s e e T to access the Temperature De-rating
Effect page (Ref. Fig. 22A).
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(a) Temperature De-rating Effect (Fig. 22A)

| e | Deg °C Deg DeRating Factor
-12.2 10 1.07 =
Yield Strength De-Rating Factors s e e
1.02 1.02 £ o s
10.0 50 1.02
5.5 &0 1.01
0487 097 211 n 100
\ 26.7 80 0.99
3 32.2 a0 0.93
g \ 37.8 100 0.97
g 092 092 43.3 110 0.9
= \ \ 48.9 120 0.95
= 54,4 130 0.94 o
=
2 0&7 N \ e 0.0 140 0.93
g : \ N 65.6 150 0.92
\ 711 160 0.92
NG 76.7 170 0.91
082 0382 82,2 130 0,90
\\ ‘“"""--\____. 87.8 190 0.90
— 93.3 200 0.89
™~ i 98.9 210 0.88
077 077 104.4 230 0.83
110.0 230 0.87
0 50 100 150 200 250 300 350 400 450 500 550 600 e & s
121.1 250 0.86
=————Temp °F ==Temp °C 126.7 260 0.86
132.2 270 0.85 |
Derated Yields due to Temperature Effect
Rated Rated Rated Tensile Rated Tensie Temperature DeRated :
MTD ™D Collapse Burst Strength JT Strength Body Temp °F De-Rating Factor Collapse
Datum (RKE) 0 0 &0
Well Head 10 10 4,420 8,700 976,000 1,331,489 &0 1.01 4,963
Ground Level 10 10 4,420 8,700 976,000 1,331,489 &0 1.01 4,463
TOL 5,010 5,010 4,420 8,700 476,000 1,331,439 305 0.84 3,711
Top Lnr Sect 2 5,010 5,010 5,600 11,070 1,253,000 1,758,258 305 0.34 4,701
Btm Lnr Sect 2 7,010 7,010 5,600 11,070 1,253,000 1,758,258 402 0.81 4,528
Top Lnr Sect 3 7,010 7,010 5,410 7,240 519,000 03,929 402 0.81 4,374
Btm Lnr Sect 3 8,010 8,010 5,410 7,240 519,000 03,329 451 0.80 4,313
Top Lnr Sect 4 8,010 8,010 5,410 7,240 460,000 603,329 451 0.80 4,313
Btm Lnr Sect 4 3,010 3,010 5,410 7,240 460,000 03,929 500 0.73 4,260
Liner Shoe 9,010 9,010 5,410 7,240 460,000 603,929 500 0.79 4,260
Mud Gas Interface 9,010 9,010 5,410 7,240 460,000 603,929 500 0.79 4,260
| |

Fig.22A Temperature De-rating Effect

Use the scroll bar to review all data.

Select -I to return to the Design Criteria page.

Select VIEW De-Rating Factors for Axial Tension

De-rating Factors (Ref. Fig. 22B).

to access the Collapse Strength
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[ o= |

Collapse Strength De-Rating Factors

Axial Tension Derating Factor for Collapse

Sa =Fa/rea = F/{{pi/4)=(0D"2-1D"2))
Ypa = Yp®(sgrt{1-0.75%(5a/Yp)~2)-0.5%(SafYp))
De-rating Factor = Ypa/Yp

Fig.22B De-rating Collapse Curve Factors

Use the scroll bar to review the data.

Select :’ to return to the Design Criteria page.

Cementing Safety Factors and Loads

Select

page (Ref. Fig. 22C).

Vertical -
Csg Depth MD VD Grade PPF Yp oD wall D Tensile Load
well Head 11 11 P-110 17.00 110,000 5,500 0,304 4,892 77,719
Btm Csg Sect 1 2,011 2,010 P-110 17.00 110,000 5.500 0.304 4.892 50,477
Top Csg Sect 2 2,011 2,010 C-95 17.00 95,000 5,500 0,304 4,892 50,477
Btm Csg Sect 2 4,011 3,857 C-95 17.00 95,000 5.500 0.304 4.892 23,235
Top Csg Sect 3 4,011 3,857 J-55 17.00 55,000 5,500 0,304 4,892 23,235
Btm Csg Sect 3 5,011 4,675 J-55 17.00 55,000 5.500 0.304 4.892 9,615
Top Csqg Sect 4 5,011 4,675 595 20,00 95,000 5,500 0.361 4,778 9,615
Btm Csg Sect 4 5,611 5,168 5-95 20.00 95,000 5.500 0.3561 4.778 i}
Casing Shoe 5,611 5,168 5-95 20,00 95,000 5,500 0,361 4,778 1] il
1| r
| (Collapse Adjusted for Axial Tension)
Rated Temp De-Rated Section Tension/Yield Axial Temp & Tension
MTD TVD Collapse Collapse Tensions Ratio De-Rating Factor De-Rated Collapse
Datum (RKE)
Well Head 10 10 4,420 4,453 285,635 0.21 0.380 35929
TOL 5,010 5010 4,420 3,711 111,370 0.08 0.957 3,552
Top Lnr Sect 2 5,010 5,010 5,600 4,701 111,370 0.08 0.957 4,545
Btm Lnr Sect 2 7,010 7,010 5,600 4,528 41,664 0.02 0,988 4,473
Top Lnr Sect 3 7,010 7,010 5,410 4,374 41,664 0.07 0.954 4,215
Btm Lnr Sect 3 8,010 8,010 5,410 4,313 20,832 0.03 0,982 4,237
TopLnr Sect 4 8,010 8,010 5,410 4,313 20,832 0.03 0,982 4,237
Btm Lnr Sect 4 9,010 9,010 5,410 4,260 a 0.00 1.000 4,260
Liner Shoe 9,010 9,010 5,410 4,260 o] 0.00 1.000 4,260
Mud Gas Interface 9,010 3,101 5,410 4,260 a 0.00 1.000 4,260

to access the Cementing Collapse Load

Casing Design User Manual
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(c) Cementing Collapse Load (Fig 22C)

Axial Tension

- All Depths are in  Feet

£ (Collapse Adjusted for Axial Tension)

| ONSHORE

Please complete your design first this is calculated against your present design collapse results

— Cementing MD Height TVD Height — De-Rated Temp & Tension Collapse Strengths
. ppg 250 Temp & Tension
Lead Cement Density 15 | 250 MD VD De-Rated Collapse
. . I 12 ppg 150 150 Well Head 0 10 3,929
Tail Cement Density ToL 5,010 5,010 3,552
. 13 PPRg } Top Lnr Sect 2 5,010 5,010 4,545
Cld Mud Weight L = | MTD Casing Shoe 9,010 Btm Lnr Soct 2 7010 7010 4473
Displacing Fluid Weight] 10 PP TyD Casing Shoe 3,010 Top Lnr Sect 3 7,010 7,010 4,215
Btm Lnr Sect 3 8,010 8,010 4,237
Top Lnr Sect 4 8,010 8,010 4,237
Bim Lnr Sect 4 9,010 9,010 4,260
Clear Inputs Liner Shoe 2,010 2,010 4,260
Cement Depth Depth Linear Temp =F Collapse Temp & Tension Cementing
Tops MD TVD Load De-Rated Collapse Collapse SF
Top of Lead 8,610 8,610 480 1,343 4,251 3.17
Top of Tail 8,860 8,860 483 1,408 4,259 3.02
Shoe 9,010 9,010 500 1,424 4,260 2,99

Select

Fig. 22C Cementing Collapse Load

After reviewing the data, select -I to return to the Design Criteria page.

Select -I to return to the Design Page. Select — on the

Menu Bar

Casing Design User

Manual
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(14) Printout Header (Fig. 23)

The Printout Header is accessed from either the

Update Design

button on the Design

page (Ref. Fig. 4) or the ! button on the Update Charts prompts (Fig. 8 and Fig.

20).

Printout Header Data -u [l

wel Name,.fNo:i New Wel #1 | sation Texas Rig Rig 1
RKB Elev 82 ft RIB-WH IR 123455

Coordinates
et | 29735 33.2207N long | 197 35' 10,6348
Design Prepared by | Johnny Engineer
Far Operating Company | ig Cil
Date | 11/23/2011 11:15:3
- Risk Classification
" Exploration " Production { Re-enfry
(" Development " Offset (" Deepening

The Printout Header is used to input the well particulars. These are:

Fig. 23 Printout Header

- Well Name/No.
- Location

- Rig

- RKB Elev
- RKB-WH

- AFE

- Coordinates (Lat/Long)
- Design Prepared By
- Operating Company

- Date

- Risk Classification.

Enter the data. Select ! The Design Report is shown (Ref. Fig. 24).

Casing Design User Manual
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(15) Design Report (Fig. 24)

Save & Exit Design Set View size | Print Design report ExportEmail Report|  View Charts | Edit Report Haader| UpDate Design
Design Prepared by: Johnny Engineer Date: 3-Nov-09
(Enter Company name and contact information here)
For Operating Company:  Big Oil
Well Hame & Humber Katy #1 Location Texas RKB ELEV 90 fit Lat 29° 35" 33.2207°N MD 7500 |Depth Units feet MW Units PPG
|Rig Rig 123 AFE 123456 RKB-WH 1" fit Long 19° 35 10.6348°E TVD 6715 |Temp Units L7 Pressure PSI
Well Classification Casing String Drilling ! Production SW Grad % Mud Evac Vert!Dir | Water Depth | GasiOil Grad Risk Class Well Head
Casing Design Report . T
ONSHORE Intermediate Csg 60 % Mud Evac Directional 0.00 0.15 Development 1,000
Casing Section MD Size Weight Grade CONNe v | wvmmpay ypey | wucSt (psi) Jnt {lbs) Body (lbs) Wall (in) ID {in}) Dr 1D {in) Box 0D (in)
Section 1 201 13.380 77.00 N-80 ST&C 3,100 5,760 1,122,000 1,772,801 0.550 12.280 12.150 14.380
Section 2 4,011 13.380 72.00 P-110-HC ST&C 3,470 7,400 1,402,000 2,284,443 0.514 12352 12.250 14.380
Section 3 5011 13.380 T2.00 N-80 ST&C 2,670 5,380 1,040,000 1,661,413 0.514 12.352 12.250 14.380
Section 4 5611 13.380 68.00 N-80 ST&C 2,260 5,020 963,000 0.430 12.420 12.290 14.380
Survey Data MD (f) INCL ® AZIM ® TVD (1) TVD S5 (ft) Wi-S (ft) LW (ft) DLS (100ft) Closure (ft) AZIM ©
Onshore Well
(Well Head 11 0.00 il H -5 o.oo0 0.00 0.00 0.00 0
Btm Sect 1 2011 1.54 125 2,010 1,920 -8 11 0.08 26 125 Datum (RKB) o
MGI 3,105 16.90 125 3,101 3,0m -43 62 584 76 125 RKB - WH 1
Bim Sect 2 4,011 35.00 125 3,857 3,767 =327 487 0.00 570 125 RKB - GL 10
Btm Sect 3 5011 35.00 125 4,676 4,586 -656 937 0.00 1,144 125 GL - MSL 80
Shoe 5611 35.00 125 5,168 5,078 -853 1,218 0.00 1,488 125 RKB - MSL 80
Total Depth 7,500 35.00 125 6715 6,625 1475 2,106 0.00 2,571 125 WH - MSL 79
Minimum Design Safety Factors Design Collapse Design 100% E\{ac P'esi;‘: Mud | Epaw Pore
Design Depths MD TVD Collapse Burst Tension Jt | Tension Body Weak Loads Burst Loads | Production D\re.[:tmnal Pressure
113 1.20 1.80 1.80 Point Burst Tension Load) 13.0 128
Calculated Safety Factors 60 % Mud Evac Loads ' '
Datum (RKB) 0 1] Present Shoe Leak Off
Ground Level 10 10 SF=10 269 373 5.89 Joint 5 2,163 3,253 303,930 VD EMW
[Well Head a1 1 SF>10 269 373 5.89 Joint 6 2,163 3,253 303,929 5.168 15.0
Btm Csg Sect1 20m 2,010 256 479 575 9.08 Joint 1,057 1,417 2,669 180,583 : 3
[Top Csg Sect 2 2,011 2,010 291 6.16 [ Joint 1,057 1,111 2,669 180,583 BHP Shoe Old Mud
Mud Gas Interface 3,108 3,101 184 SF=10 SF S eCti on 2 Body 1631 537 2,350 117,677 wt
Btm Csg Sect 2 4.0m 182 SF=10 SF Body 1,631 537 2129 74,033 3439 13.0
[Top Csg Sect3 401 1.38 873 SF= 1w Ir=1u Body 1,631 537 2129 74,033 i 3
Btm Csg Sect3 5011 138 853 SF=10 SF=10 Body 1,631 537 1,880 26,778 Previous Shoe| Mext Shoe
[Top Csg Sect4 5011 147 7596 SF=10 SF=10 Body 1,631 537 1,880 26778 VD
Btm Csg Sect 4 5611 1.16 724 SF>10 SF=10 Body 1,631 537 1,747 0 2120 1,450
Casina_Shoe 5.611 1.16 7.84 SF=10 SF=10 Bodv 1.631 537 1.747 0 e o
Rated Strengths De-Rated Strengths due to Temperature Effect
Design Depths = 3 = = 7 =
Rated Rated Tensile Tensile Temp *F De-Rating Tension De-Rated De-Rated |Tensile Joint| Tensile Body De-Rated De-Rated
Collapse Burst Joint Body Factors Load Tensile JT Tensile Body SF SF Collapse Burst
Datum (RKB) 60
Ground Level 3,100 5,760 1,122,000 1,772,801 60 1M 303,950 1,132,814 1,789,887 373 589 3,130 5816
Viell Head 3,100 5,760 1,122,000 1,772,801 60 1.01 303,929 1,132,814 1,789,887 373 5.89 3,130 5816
Btm Csg Sect1 3,100 5,760 1,122,000 1,772,801 153 082 180,583 1,037 670 1,639,557 575 9.08 2,867 5327
Top Csg Sect2 3,470 7,400 1,402,000 2,284 443 1 e “80,583 1,206 626 2112745 718 5.08 3,209 5844
Mud Gas Interface 3,470 7,400 1,402,000 2,784,443 E . 17,677 1,247,343 2,032,443 SF=10 SF=10 3,087 6,584
Btm Csg Sect 2 3,470 7,400 1,402,000 2,284,443 5 S eCtI on 3 '4,033 1,222 847 1,992,203 SF=10 SF=10 3,028 5,453
Top Ceg Sect3 2,670 5,380 1,040,000 1,661,413 z 4,033 506,956 1,448 875 SF>10 SF=10 2328 4,692
Btm Csg Sect3 2,670 5,380 1,040,000 1,661,413 277 0.85 26,778 886,213 1415737 SF=10 SF=10 2,275 4584
Top Csg Sect4 2,260 5,020 963,000 21 085 26778 820,539 1,325,584 SF=10 SF=10 1,926 4278
Btm Csg Sect4 2,260 5,020 963,000 300 024 0 808,441 1,305,945 SF>10 SF>10 1,857 4214
Casina_Shoe 2 260 5020 93 000 1555 R16 300 nad 0 N3 441 1305 945 SF>10 SF>10 1897 4214
Azial De-Rating Factors Temp & Axial 100%: Evac
& Burst -
T Tension De- Collapse SF Production = e ool =
Design Depths Yi:l’::lsll':')ar:iu Rating Rated SF Burst N mar e
factors Looflapee 60 % Mud Evac SF Lead Cmt Density 150 [Lead Height 250 ND 204 TVD
Datum (RKB) Tail Cement Density 120 Tail Height 150 MD 122 ™D
Ground Level 017 0.50 2,827 SF=10 269 178
Well Head 0.17 0.80 2,827 SF=10 269 1.79 Old Mud Weight I 13.0 I Displacement Fluid 10.0
Btm Csg Sect1 010 0.95 2,710 256 479 2.00
Top Csg Sect2 0.08 098 3,075 2.9 -] c T MTD TVD Linear Temp Collapse Collapse
Mud Gas Interface 0.05 0.97 3,005 184 sF SeCtion 4 G F taads sF
Btm Csg Sect 2 0.03 058 2,976 182 SF Lead Cmt 5211 4,840 285 1,905 252
Top Csg Sect3 0.04 0.98 2,275 1.39 Bru z.eu Tail Cmt 5,461 5,045 204 1,902 235
Btm Csg Sect3 0.02 0.99 2,257 1.38 8.53 243 Shoe 5611 5168 300 1,897 23
Top Csg Sect4 0.02 0.99 1,909 TAr 7.96 226
Btm Csg Sect4 0.00 1.00 1,857 1.16 7.84 24
Casing Shoe 0.00 1.00 1,887 1.16 7.84 241

Fig. 24 Typical Design Report

The Design Report is a full and comprehensive report, broken down into four sections.

The Design Report can be exported or e-mailed to the operator. When

Export/Email Report| .

IS

selected, a copy of the report is also exported to the local well file.
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(a) Design Report Section 1

Save & Exit | Design Set View size | Print Design report|ExportEmail Report  View Charts ‘ Edit Report Heﬁder| UpDate Design

Design Prepared by: Johnny Engineer Date: 3-Nov-09
(Enter Company name and information here)
For Operating Company:  Big 0il
Well Name & Humber Katy #1 Location Texas RKB ELEV 90 ft Lat 29 35" 33.2207°N MD 7500 |Depth Units feet MW Units PPG
[Rig Rig 123 AFE 123456 RKB-WH 1 ft Long 19- 35" 10.6348"E TVD 6715 |Temp Units 57 Pressure Psl
Well Classification Casing String Drilling / Production SW Grad % Mud Evac Vert / Dir Vvater Depth | Gas/Oil Grad Risk Class Well Head
Casing Design Report 3 s = Sl 2
ONSHORE Intermediate Csg Drilling Condition 0.442 60 % Mud Evac Directional 0.00 0.15 Development 1,000
Casing Section MD Size Weight Grade Connection | Collapse (psi) | Burst (psi) Jnt (Ibs) Body (Ibs) Wall {in} 1D (in) Dr 10 (in) Box 0D (in}
Section 1 201 13.380 77.00 N-B0 STaC 3,100 5 1,122,000 1,772,801 0.550 12280 12.150 14.380
Section 2 4,011 13.380 72.00 P-110-HC STaC 3,470 7,400 1,402,000 2,284,443 0.514 12.352 12.250 14.380
Section 3 5011 13.380 72.00 N-80 STaC 2,670 5,350 1,040,000 1,661,413 0.514 12.352 12.250 14.380
Section 4 5611 13.380 68.00 N-B0 STRC 2,260 5,020 863,000 1,555,616 0.480 12.420 12 250 14.380
Survey Data MD (f1) INCL*® AZIM TVD (ft) TVD 58 (ft) Ni-5 (ft) EI-W (ft) DLS (100ft) Closure (ft) AZIM *
Onshore Well

|well Head 1 o.00 1 il -9 0.00 0.00 0.00 0.00 0
Btm Sect 1 2,011 154 125 2,010 1,920 -B 11 0.08 26 125 Datum (RKB) o
MGI 3,105 16.90 125 31 301 -43 &2 5.84 T8 125 RKB - WH 11
Btm Sect 2 4,01 35.00 125 3,857 3,767 =327 467 0.00 570 125 RKB - GL 10
Btm Sect 3 5,011 35.00 125 4,676 4 586 -856 937 0.00 1,144 125 GL - MSL 80
Shoe 5,611 35.00 125 5,168 5,078 -853 1,219 0.00 1,488 125 RKB - MSL a0
Total Depth 7,500 35.00 125 6,715 6,625 -1,475 2,106 0.00 2,571 125 VWH - MSL Ik

Fig.24A Design Report Section 1

Section 1 of the Design Report shows:
- The Report Header
- Well Particulars
- Casing Design Report:
e Well Classification (Onshore/Offshore)
Casing String
Well Classification (Drilling/Production)
SW Grad
Mud Evacuation (%)
Well Classification (Vertical/Directional)
Water Depth
Gas/Qil Grad.
Risk Class
e Well Head Rating.
- Casing Section:
e MD
Size
Weight
Grade
Connection
Collapse (psi)
Burst (psi)
Joint (lbs)
Body (Ibs)
Wall
ID
Drift ID
Box OD.
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- Survey Data:

e MD
Inclination (*)
Azimuth (°)
TVD
TVD SS
N/-S
E/-W
DLS
Closure
- Mud Gas Interface (MGlI).

Note: The MGl is linked to the % of mud evacuation and is indicated in all four
sections of the Design Report.

(b) Design Report: Section 2 (Fig. 24B)

Minimum Design Safety Factors Design Collapse Design 100% Evac P'ese‘_':; Mud | EMW Pore
Design Depths MD TVD Collapse Burst Tension Jt | Tension Body We.ak Loads Burst Loads | Production D\re.t:llona\ Pressure
143 1.20 1.80 1.80 Paint Burst Tension Load| 130 12.3
Calculated Safety Factors 60% Mud Evac e ) ’
Datum (RKB) o o Present Shoe Leak Off
Ground Level 10 10 SF=10 269 373 589 Juoint 5 2183 3253 303,990 VD EmMw
[Well Head 11 11 SF=10 269 373 589 Juoint 8 2163 3,253 303,929 5168 15.0
Btm Csg Sect 1 20 2,010 256 479 575 9.08 Juoint 1,057 1,111 2,669 180,583 :
[Top Csg Sect 2 2,011 2,010 291 618 718 9.08 Juoint 1,057 1,111 2,669 180,583 BHP Shoe Old Mud
Mud Gas Interface 3,105 3,101 1.84 SF=10 SF=10 SF=10 Body 1,631 537 2,350 117,677 Wt
Btm Csg Sect 2 4,01 3,857 1.82 SF=10 SF=10 SF=10 Body 1,631 537 2,129 74,033 3439 13.0
[Top Csg Sect3 401 3,857 1.39 873 SF=10 SF=10 Body 1,631 537 2,129 74,033 g
Btm Csg Sect 3 5,011 4,876 1.38 853 SF=10 SF=10 Body 1,631 537 1,890 26,778 Previous Shoe | Next Shoe
|Top Csg Sect 4 5,011 4876 1F 7.96 SF=10 SF=10 Body 1,631 537 1,890 26,778 VD VD
Btm Csg Sect 4 5611 5168 116 T84 SF=10 SF=10 Body 1,631 537 1,747 0 2120 4,450
Casing Shoe 5611 5,168 1.16 7.84 SF=10 SF=10 Body 1,631 537 1,747 0 : %
Fig.24B Design Report Section 2
Section 2 of the Design Report shows:
- MD at the top of each section
- MD at the bottom of each section
- TVD at the top of each section
- TVD at the bottom of each section
- All calculated design safety factors.
(c) Design Report: Section 3 (Fig. 20C)
Rated Strengths De-Rated Strengths due to Temperature Effect
Design Depths F = = =
Rated Rated Tensile Tensile Temp°F De-Rating Tension De-Rated De-Rated Tensile Joint| Tensile Body De-Rated De-Rated
Collapse Burst Joint Body Factors Load Tensile JT Tensile Body SF SF Collapse Burst
Datum (RKB) 60
Ground Level 3,100 5,760 1,122,000 1,772,801 &0 1.01 303,980 1,132,814 1,789 887 373 5.89 3,130 5,816
[Well Head 3,100 5,760 1,122,000 1,772,801 80 1.01 303,529 1,132,814 1,789,887 373 5389 3,130 53816
Btm Csg Sect 1 3,100 5,760 1,122,000 1,772,801 153 0.82 180,583 1,037,670 1,639,557 575 9.08 2,867 5,327
|Top Csg Sect 2 3,470 7,400 1,402,000 2,284 443 153 082 180,583 1,296,626 2,112 745 718 9.08 3,209 6,844
Mud Gas Interface 3,470 7,400 1,402,000 2,284,443 204 0.89 117 877 1,247,343 2,032,443 SF=10 SF=10 3,087 6,584
Btm Csg Sect2 3,470 7,400 1,402,000 2,284,443 238 0.87 74,033 1,222,647 1,982 203 SF=10 SF=10 3,026 6,453
[Top Csg Sect 3 2,870 5,380 1,040,000 1,681,413 239 087 74,033 906,956 1,448 875 SF=10 SF=10 2,328 4,892
Btm Csg Sect3 2,670 5,380 1,040,000 1,661,413 277 0.8s 26,778 886213 1,415,737 SF=10 SF=10 2275 4,584
[Top Csg Sect 4 2,280 5,020 863,000 1,555,616 277 085 28778 820,599 1,325 584 SF=10 SF=10 1,926 4278
Btm Csg Sect4 2,260 5,020 963,000 1, & 300 0.24 o 208 441 1,305,945 SF=10 SF=10 1,897 4,214
Casing Shoe 2,260 5,020 963,000 i 300 0.84 808 441 1,305,945 SF=10 SF=10 1,897 4,214

Fig.24C Design Report Section 3

Section 3 of the Design Report shows:
- All Rated Strengths
- All De-rated Strengths due to temperature effect.
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Design Report: Section 4 (Fig. 24D)

Azial De-Rating Factors Temp & Axial 100% Evac
N Axial De- | Tension De- Collapse Bl;':‘ Production
Design Depths YTi:Ir;s;:anﬁlu Rating Rated SF Burst Cementing Collapse Design
factors Collapse 60 % Mud Evac SF Lead Cmt Density 150  |Lead Height | 250 MD 204 TVD
Datum (RKB) Tail Cement Density 12.0 Tail Height 150 MD 122 TVD
Ground Level 017 0.80 2827 SF=10 269 179
Well Head 017 0.50 2827 SF=10 269 1579 Old Mud Weight | 13.0 | Displacement Fluid 10.0
Btm Csg Sect 1 0.10 0.95 2,710 256 479 200
Top Csg Sect 2 0.08 0.96 3,075 291 6.16 256 Linear Temp Collapse Collapse
Mud Gas Interface 008 087 3,005 184 SFe10 230 ement Tops L o ° Loads SF
Btm Csg Sect 2 0.03 0.98 2576 182 SF=10 3.03 Lead Cmt 5211 4,840 285 1,805 252
Top Csg Sect3 0.04 0.58 2275 138 B73 220 Tail Cmt 5461 5,045 284 1,802 235
Btm Csg Sect3 0.02 0.98 2257 138 853 243 Shoe 5611 5,168 300 1,857 231
Top Csg Sect 4 0.02 0.99 1,908 ASEF 7.96 2326
Btm Csg Sect4 0.00 1.00 1,897 1.16 784 24
Casing Shoe 0.00 1.00 1,887 1.16 784 241

Fig.24D Design

Report: Section 4

Section 4 of the Design Report shows:

- All De-rated strengths due to axial loading
- Cementing safety factors.

When _Upbate Desien | s selected in the Design Report, all the design parameters and safety
factors are linked and updated. These include:
- De-rated Loads

Burst

Collapse
De-rated Tension
Pressure ratings

Temperature De-rated Yields.
In addition, all Design Charts are constructed (Ref. Fig. 25).

Casing Design User Manual

Page 26



www.drillingsoftware.com

(17) Typical Design Charts (Fig. 25)

When L_Vew chars | 1o solected in the Design Report, the design charts are displayed to
give an instant visual indication for easy analysis
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Fig.25E Design Chart
(De-rated Tensile Strength vs Tensile Load)
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Fig. 25B Design Chart

(De-rated Burst and Collapse vs Rated Burst and Collapse)
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Vertical Section View
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Fig.25D Design Chart (Vertical Section View)

Yield Strength De-Rating Factors vs Temp

Linear Temp °F
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Fig.25F Design Chart
(Yield Strength De-rating Factors vs Temp).
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Appendix A

1. Menu Bar Button Functions and Casing Design Flow Chart

F — e

Menu Bar | 22 I
Select Casing >
Enter Casing Depths >
| 5
Design Setup Design
| Steps
£ I
i st BHT |
U
I Mud Weight I L
| —->
Chanage % Mud Evacuation I
Temperature
De-rating Effect €= |
(Fig. 22A) Est Pore Pressure |
De-rating Collapse Design
Curve Factors &4 Criteria € Diesign Criteria
(Fig. 22B) (Fig. 22)
|
Cementing
Collapse Load ~ €— Survey i
(Fig. 22C)
View Report
Directional/
Sy Yes NO
Fig. 2
i7e 2 View Charts l
Well Profile Data
Input -
(Fig. 3) Close
b A

Print/Export &

Casing Data (Figs. 5 and 6)

Liner Data (Figs. 5 and 10)

Section Depths (Fig. 7)

Design Factors (Fig. 11)

Casing Design (Fig. 12)

Gas/Oil Gradient (Fig .13)

Mud Weight-Leakoff (Fig. 14)

Mud Weight Overbalance (Fig. 15)

Section Depths (Figs. 7 and 16)

Temperatures (Fig. 17)
Well Head Rating (Fig. 18)
% Mud Evacuation (Fig. 19)

Update Charts (Fig. 20)

Design Progress (Fig. 21)

Printout Header (Fig. 23)

Design Report (Fig. 24)

Design Charts (Fig. 25)

\4

Print/Export
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Appendix B

1. Glossary
L Bottom Hole Temperature
C-mmmmmmmmmmm s Degrees Centigrade
CSQ --mm e Casing
DLS------mmmmmmmmmm oo Dog Leg Severity
Drig------- o Drilling
E/-W----mmmmmmmmmmmmmmmmmmm oo East/West
B e Degrees Fahrenheit
ID ----mmmmmmmmmm oo Inside Diameter
N —mmmm s inches
lbs -------------omomooomoooeeoes pounds
MD ---------mmmmomom oo Measured Depth
MGI-----mmmmmmmmmmmmmmmmm oo Mud Gas Interface
N/-§---nmmmmmmm oo North/South
OD ----mmmmmmmmmmom oo Outside Diameter
ppf ------mmeoooomee e pounds per foot
PSi -----mmmeomomei oo pounds per square inch
TVD----mmmmmmmmmmmmmmm oo oo True Vertical Depth
TVD 8S------mmmmmmmmmmmmomooo e True Vertical Depth Sub Sea
WS8D--------mmmmmmmmmm oo Working Stress Design
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