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) DRILLRISER
File Edit Miew Options  Utlities  Window  Help

Dld| &l o] & = 2|

E| Data File - C:ALEEAVBSADrillRiser\DRTest.DR1
@ Project | @ Survey | @ Tubularz | @ Welbore @ [peration @ W Factor
el I amnple
Praject: IDEA-137
Compary: [t avrer Technology
Field: |Houston
Locatian: T exas
D ate: 1M8/02  F16:48 AM
Comrnents: Thiz 1z an example file for DnllRizer
Operating Mode
(+ Dinill " Redrill
{~ Heam Upward ~ Hotate OFff Bottom

CALEESYEEADIRizer\DRTest. DR Units: English 15.10.02 g:03
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File Edit Miew Options  Utlities  Window  Help
E| Data File - C:ALEEAVBSADrillRiser\DRTest.DR1
@ Project @ Survey ] @ Tubulars ] @ wWellbore ] @ Operation ] @ . Factor ]
Ell IE:-?'l = %l Survey File: |
— Inclination Azimuth DDQIE g
& Decimal " DegMin  Angular il Field N g 10 15
a ; ; I
EIn [nzlination Azimuth TvD Cogleg |~
[Ft] [deq] [deq] [Ft] [degs O0F]

1 0.0 0.41 0.41 0.0 0.00 200d
i 100.0 0.07 0or 100.0 0.34 = r—

3 200.0 016 016 200.0 0.09 E 10000 -prm—

4 200.0 042 179.58 3000 0.58 =

5 400.0 0.40 179,60 400.0 0.02 15000

= A00.0 055 055 R00.0 0.95

7 BO0.0 057 179.03 G000 it 20000

g F00.0 052 052 F00.0 1.49

9 200.0 063 063 a00.0 011 25000

10 a00.0 042 042 S00.0 0.27| =
|nzert | Delete Calculate Print Graph DDQEQI{dEQH [:][:]ﬂj

[V “wam if dogleg »= a0 20 Planner | Tortuosity Dogleg | Inclination | 20 Wiew

| CALEESYESADrlRizer DR T est. DR | Units: English 10415402 |17 &AM
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) DRILLRISER
File Edit Miew Options  Utlities  Window  Help

E| Data File - C:ALEEAVBSADrillRiser\DRTest.DR1
roject | @ Surve ubulars ellbare peration . Factor
@ Proj - Y @ Tubul @ wellb i@ 0 @ W F
Dl @-l & %l Survey File: I P| -
an View
— Inclination Azimuth -
& Decimal " DegMin  Angular il Field _ -
= v}
MD | Inclination | Azimuth | TVD | Dogea [&) | o O
[Ft] [deq] [deq] [FE] [deg T OOk =
1 0.0 047 0.41 0.0 0.00 + i e
2 10000 0.07 007 100.0 0.34 20 e
3 200.0 016 016 200.0 0.039 +EI-W (1)
4 200.0 042 17358 200.0 0.58 . .
5 400.0 040 17960 4000 0.02 Section View
E AOO.0 0.55 055 AO0.0 0.95 000 0 1000 2000 3000 4000 &0
7 &OO.0 037 173.03 BO0.0 1.52 = -
g 000 052 052 F00.0 1.49 E ﬂ_ﬁ
d 2000 &3 063 200.0 017 = m‘r
10 a00.0 042 042 S00.0 021 = — _-‘-"l
|nzert | Delete Calzulate Print Garaph Wettical Section ()
[V “wam if dogleg »= a0 20 Planner | Tortuosity Dogleg | Inclination 20 YWiew

| CALEEWWESADrilRizers\DR Test. DR1 | Units: English | 10M15/02 | 8:37 AM e




B 2D wWell Planner
— 2D Plan

+ Build/Build ¢ Build/Drop ¢ Build/Hald

Start Paint
L1

T3l=3!

-

inuﬂ

— Target
f TVD/MNS/EW

TVD [Fe]: I 2000

O TVD/Hoanzontal Distance/dzi

A5 [FE): I =000

E A (R I 2000

—Planning
Unknowns [Select 2] Walue

Inc1 [deq) = 0
L1 [K.OF] [ft] _ 2000
ER1 [deg/100f) = 5
I [deq] ¥y

L2 [Ft] ]

BR< [deg/00K) = 5
Inc3 [deq] — a0
L3 [ft] = 2000

— Survey Interval

End Point Straight Section [ [ 100 Curve Section [ [ 100
MO (] | Incideq) | Azifdea) | TvDn | s | Eaw EEH:%E Lgrf;:ﬂ}t] —
1 i o T 6 G 6 e ws |
(2| o000 0.00 3269 20000 0.0 0.0 000 20000
3 22785 12.92 269 22757 280 18.7 500 2705
1 #1807 12.92 269 41798 4105 273F no0 19102 Acoept
5 5710.2 90.00 3269 BOO0O) 41603 27735 fO000 15715
B 7710.2 90.00 33.69 50000 3000.10 2000.0 0.00 2000.0 Lancel




Bl Tortuosity

| o kAL Inclination | Azimuth Diogleq = | 0 5 10 15
Sta. [Ft] [deq] [deq] [deg/100f] | | . | .
1 0.00 0.4 0.41 0.00 y
2 100.00 0.07 0.07 0.34 __50oo
=
3 200,00 016 016 0.09 = 40000
4 200,00 042 179.53 0.53 '
] 400,00 0.40 179.60 0.0z = 15000
= AO0. 00 0.55 0.55 0.95
7 500,00 097 179.03 152 20000 p
g 00,00 052 052 1.49 250010
9 200,00 0.63 0.63 011
10 900.00 0.42 0.42 .21 = Dogleg (deg/100ft)
Mumber of Zones [1 to &) | s
Bottam D Arnplitude |nzert Stations Interval Length
Method: Sone 1 G000 1 v inzert zone 1 1
(™ Sihuzoid Lone 2 21000.0 0 [V inzert zone 2 100
e Handom
_ Calculate Undo Print Help OK Cance|
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&) DRILLRISER

File Edit
D ||

Yiew Options

" 5

Utilities Window  Help

B Data File - C:A\LEEAVBSADrillRiserADRTest. DR1

@ Project |

@ Survey | @ Tubulars | @ Welbore | @ [peration @ "' Factor
Drill String [Starting from Bottom)
f#" Starting from Bottom  Starting from Top
Section Pipe Fipe Adjusted Pipe |rzert
Drescrption Length DD I_D Wieight Denzity
[Ft] [in] [in] (bt (b3 Delete
1 |Baottom DP BO0.0 5.000 2.000 BE. 000 430.0 = |
2 |Middle DF 2000.0 5.000 4.000 28.900 430.0 = |
2 |Upper DP 18400.0 5.000 4 276 22400 430.0 = |
4 il
A - Databaze
Tool Joint
Tool Joint OD: B.375  in]
Toal Jaint Contact Length: 14.000  in
Drill Pipe Joint Length: 0.0 [k
C:ALEEMNYBEMDIlIRIzer\DRTest. DR Unitz: Englizh 1041502 837 A




7] Tubular Database

Pipe Class:  |DP New - Pipe OD [in}  |5000 =
Alurminium DF
DF Clazs 2 ) ) "
OP Clazs 3 Fipe 1D I“djun'_umal Adjusted —
2 | in] eight "Wieight Grade Upzet Thr__|
OP Pramium (Ib/H] (Ib/ft]
1 |DP Neof Drill Caollar 4,276 19,500 20,900 E-75 IEL +H
3 Sz Lokt — 1276 19500]  22100|E-75 EU 5 5FH
3 |DP Mew 5,000 4.000 25,500 26.900 E-75 IEL wH
4 |DP Mew 5.000 4.000 25 500 28100 E-75 IEU 5.5FH
5 |DP Mew 5.000 4,275 19,500 21,400 %-95 IEU wH
E |DP Mew 5,000 4,275 19,500 22 400 %-95 IEL 5.5FH
7 |DP Mew 5,000 4.000 25,500 27800 %-95 IEL #H
& |DP Mew 5,000 4.000 25,500 28,300 %-95 IEL 5.5FH
g |DP Mew 5.000 4,275 19,500 21.900 G-105 IEU %H
10 |DF Mew 5,000 4,275 19,500 22 400 G-105 IEL 5.5FH
11 |DP Mew 5.000 4.000 25,500 28,300 G-105 IEL wH
12 |DP Mew 5.000 4.000 25,500 28,900 G-105 IEL 5.5FH [
4 | b
Editar... Frirt Applhy Cancel
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) DRILLRISER
File Edit Miew Options  Utlities  Window  Help

Dld| &l o] & = 2|

B Data file - C:ALEEAVBS\DrillRiserADRTest. DR1

@ Project | @ Survey | @ Tubularz | @ Wellbore | @ [peration @ "' Factor

Wellbore [Rizer, Cazing. Open Hole - input from top)

Battam Yield Wear |2
Diescription kAL ab |0 Strength Drenzity Lirnit | |
[ft] fin] [in] (psi] (lb/FE3) %

1 |Riser ~| ss450] 1e000[ 15000[ 120000)  4s00=|  &0D it
2 |Certerof Rotation | 59500 30000 1650000 200000  490.0=] 60O Delete
3 |Flex Joint =| ©59550] 30000 1R000) 200000 490.0=]  ROO —
4 |BOP | o000f 1200 18000  150000)  490.0=] GO0
5 [Casing ~| 1000000 13375 12347 1100000 4900+ E20| » | Tubular Data
Flex Joint Burst and Collapse Strength

(+ Biawal Strezz

Offzet Angle: | 278 [deg] " APl Equation
- 0TS Equation

CALEESYEEADIRizer\DRTest. DR Units: English 1015/02 8:39 AM
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File Edit Miew Options  Utlities  Window  Help
D@|d &) (o] ] = ¢l
E| Data file - C:ALEEAVBSADrilIRize\DRTest. DR1
@ Project | @ Survey | @ Tubularz | @ Wellbare @ Operation @ W Factor
Reference Depth Operation Start and End Depth
Operation Start MD: 10200.0 © (ft]
Lazt Survey MD: | 21000.0 I
) Operation End MD: 21000.0 © (f]
Drlling Mud Drilling Parameters
Bottorn of | Mud | =) Baottomn of Weight [
Interval | Weight ] [rkeryal ROP Rk an Bit o
[Ft] [ppal [Ft] [fth] [rpr] (Iisf)
1 11000.0 10.00 1 21000.0 10.0 150 A000
2 | 210000 1200 Insert 2 Insert
3 3
4 Delete 4 Delete
5 w 5 w
CALEE'WEBEMDrlRizer\DRTest. DR Unitz: Englizh 1015402 3:.04 Abd
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File Edit Miew Options  Utlities  Window  Help

Dld| &l o] & = 2|

B Data file - C:ALEEAVBS\DrillRiserADRTest. DR1

@ Project | @ Survey | @ Tubularz | @ Welbore @ [Operation | @ W. Factor
Wear Factor [E-10/pzi1] in Hizer
( Single ‘wear Factor |
Multiple Wear Factors
~
S SE LTI Bl Bottom of W ear Wiear Wear | %)
(o Three Setz of \Wear Factars Intﬁ[ral FEE;: St;r FEDDE r FHa;;tEr
1 21000.0 2 A 4
2
3
4
Wear Factor Expert System 5
B -
Flex Jaint ws. Drill 2 ) 4
YWear Factor Database Pipe Body
[nzert Delete
C:ALEEMNYBEMDIlIRIzer\DRTest. DR Unitz: Englizh 1041502 9:04 &b




ﬁfﬁ‘w’ear Factor Expert System

Tool Joint Matenals

(' Hardmetal () Rubber Protector [Smooth)

(@) Steel ("' Rubber Pratector [Fluted)
Drilling Fluids: Additives

(® "/ ater Based Mud (® Hone

C 0il Based Mud () Barite

() " ater () Limestone

) Brine (' lron Dxide

(1 i (' HEC Palyrner

(1 =1 Palyrmer

Heturn

WWear Factor Range [E-10/pzi]: 2 - 13

Suggested [E-10/pzi]: 7

Lubricants

(® Mone

(DL -100

() EP - Lube
() Targ Trim

() Erwiro - Lube
() Diril Beads

Sand Content
(@ Sandin kud
(' Mo Sand in Mud




ﬁfﬁ"#’ear Factor Databasze

File  Help
Cazing Matenal tud Type w Addibrves T oal Joint Whear Factor [E-10/p=i] [T
a1 |M-B0 Wh+7% Sand DUOCOR[AMTECH] 224
a2 |M-B0 WhB+7E% Sand ARMACOR-M[S mooth) 06064
a3 |M-80 WB+2-7% Limestane 5-5 067
a4 |M-30 WB+4% lronox 5-5 3.70-5.50
a5 |M-B0 WEH+2%5 and+3%B arnte 5-5 0a:1.7
a6 |M-B0 WhB+2%5and+2%Lime 5t |55 1.62
a7 |M-30 Wh+2%5 and+5%B ante 5-5 067
a8 |M-B0 WEB+1%5+20% Barite 5-5 .51
29 |M-B0 WEB+1%5 +20% Barte Shell-2 5h-=[Box) B2
40 |M-B0 WB+7%S5 +HEC Polpmer  |5-5 16.7
41 |M-B0 WE+7%S +xC Polurmer 5-5 4.9
42 |M-B0 WB+7%5 +6lbss/bbl WAl |55 2.2
43 |M-B0 WEB+7ES. +0.6%T. Trim 5-5 2237669
44 |MN-B0 WhB+7E+0.6%EP Lube 5-5 0.4:0.57
45 |M-B0 WEB+7E5 +EP Lube 5-5 0.9

|hsert Delete

Heturn
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“&a) DRILLRISER

File Edit Miew Options  Utlities  Window  Help
ﬂ Data hile - C:ALEEAYBSADrilIRizerA\DRTest. DR1
@ Project @ Survey ] @ Tubulars ] @ wellbore ] @ Operation ] @ /. Factor ] RTT Histq:u_-,n1
- =— —Wear Plots
2| 5| & | wearFie: | Tool Joint 0D = 6,375
—Wear History Data MO _ Wear'Width
Riser/ | wal | WF Base |~ 0.0
b D Cazing 1D | Thicknezz | Rem. ' all _| 290.0 -
[Ft] [ir) [ir] [ir]

1 0.0 15000 0500 0500 1a0.0-
2 100.0 15.000 0.500 0423 1770.0 -

3 200.0 15.000 0.500 0451
4 000 15000 0500 0378 23600 -
A 400.0 15.000 0.500 0462 2800 -

G R00.0 15.000 0.500 0,345
7 000 15000 0500 0.300 3240.0-
g F00.0 15.000 0.500 0.303 41200 -

9 200.0 15.000 0.500 0449 =

p _I " 4720.0 -
Wear Factor: I'w'F Baze Caze | Ciraw | 2310.0 -
FI55.0

100 sl 0

| CALEEWWESADrilRizers\DR Test. DR1

| Units: English

| 10M15/02

12:05 PM




Bl well Schematic - [Well Schematic [Based on MD]] _ [O] x|
File  “iew
g J|l&| L] ]l =
Well: Sample Field: Houstarn
Company:  Maurer Technology Type: Wwiell Schematic [Bazed on MO
I
I
|
Center olFlex BEOF N ID = 15[in]; Depth= GOOO[]
I
I
Cazing | ID=12.347(in): Depth=10000ft]
I
I
|
I
I
I
Open Haole | D= 8in]; Depth= 21000(ft)




Erl‘w’ell Schematic - [Extended Trajectory]

File  “iew

=] E3

g J|S| el ] =]

Well: Sample
Company:  Maurer Technology

Field:
Type:

Houston
Schematic - Extended Trajectomn

Center alFlex EOP

Cazing

AN

|D = 15[in]: Depth= GOOO[F]

ID=12.347(in); Depth= 10000[f]




"r' Survey Graph

File  “iew
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"r' Survey Wallplot

==

|| @)

Section Yiew (Azimuth = 78.14)
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Syztem of Units

Umits: [Default English)

ok | Cancsl | Undoa
Group M ame Selection Format =
1 Dimension |Lenath [it] 0.0
2 Diameter/Thickness [in] j 0.000
3 Maozzle Size [1/3211] j 1
4 Choke Size [1/64in] =10
R Tranzpartation Diztance [ril] j 0.00
E Brea [Ft2] j 1
7 Crozz Sechion [InZ] j 0.000
& Fluid Y olurme ulall] = | 0.00
9 Fuel Yolume [gal] j 0.0
10 Solid Yolurne [Ft3] | 0.00
11 Curnulatiee Production [MSTE] j 0.00
17 Stroke Dizplacerment [gal =tk j 0.00
13 Gas Volume [k 2] j 0.00
14 Speed WYelocity [Ft/rnir) j 0.00
15 Trip Speed [FtArnin] » | 0.00 -
Save Save Az Prinit Englizh | M etric: | Other...
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im) DRILLRISER - [Wear Schematic]

ﬁ File Edi Wiew Ophons  Uulities  Window Help _|E|£|
D2 E| & ] & 2 2=
MD [t Wear Percent [%] [nclination All ¥ | |'WF Baze Caze |
100 all oa 050  1.00
00 N N I teazured Depth [ft) G46.9
. | EFF'I" Uert.ical.[lepth (ft E45.9
i Inclination [deg) 076
1180.0 4 | | Azimuth [deq] 9536
v ..q' Dogleqg [dea.1 00f) 243
1#70.0 1 =T Incl. Dogleq [deg/100)] 0.45
T i — .
23600 TR Whear Factor [E-10/pzi] .00
L Iritial W all Thickness [in) 0.500
2350.0 I | :F” | ] Remaining ‘W all Thick. [in] 0.302
I .::1' Wear Percent [%] 3966
2l o=+ Elrst Stenathipe 4598.0
41300 - JJ% Collapze Strength [pzi] 4810.0
Burzt | Collapze
I ' kD Dogleg
4720.0 1 = Strength | Strength _|
= ft deqg, 100 ; :
.J,:L" . I#) | ldeg ] [psi] [pzi]
53100 4 L = [ E46.9 248 0133 3966 4333.0 43100
™ “""_j:,l A 2 53450 077 01260 2525 BOBR.3  5931.8
5955.0 AT -
Warn  Remaining Rizer  FlesJt. Whear Log |MD [ft]l E4E.9 .-’-'-.ppl_l,ll Clear | Fririt

| CALEEWWESADrilRizers\DR Test. DR1 | Units: English | 10M15/02 | 9:09 AM e
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im) DRILLRISER - [Graph - Rizer Wear ]

ﬁ File Edi Wiew Ophons  Uulities  Window Help _|E|£|
D E| & o] & 2 2=
Riser Wear %
Z '"WF Base Case AW Loy A WF High
0y s
- = = i
L
P ——
2000 = == —
— o
= -
(1 2000 — e
= R
4000 ;g__‘——
fr— e ;_
000
BOO0D LB
1 20 40 /O g0
Yi'ear %

| CALEEWWESADrilRizers\DR Test. DR1 | Units: English | 10M15/02 | 9:09 AM e
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im) DRILLRISER - [Graph - Riser Remaining Thicknessz]
ﬁ File Edi Wiew Ophons  Uulities  Window Help - |E|i|

Riser Remaining Thickness
Z '"WF Base Case AW Loy A WF High
0 —
—_—
e
— =
2000 ————
~— —
= ———
3000 e
4000 —
'-_\__\_\_\_\_ -
— T
5000
6000 -
0.1 0.2 0.3 0.4 0.5 0.6
Thickness (in)

| CALEEWWESADrilRizers\DR Test. DR1 | Units: English | 10M15/02 | 9:09 AM e
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im) DRILLRISER - [Graph - Normal Force]
ﬁ File Edi Wiew Ophons  Uulities  Window Help _|E|£|

Normal Force

5000

E 10000
[
=

15000

—
20000 |
25000
0 a0 100 140 200 2a0

Mormal Force (Ibfit)

| CALEEWWESADrilRizers\DR Test. DR1 | Units: English | 10M15/02 | 9:09 AM e
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im) DRILLRISER - [Graph - Riser Burst Pressure]
ﬁ File Edi Wiew Ophons  Uulities  Window Help - |E|i|

Riser Burst Pressure
Z '"WF Base Case AW Loy A WF High
0 S—
1000 =
e
o e
20010 e
—_— —
= — _""_
(1 2000 — il
40010 ——
'-:_\_\_\_\_ -
. — —
000
OO0 e
20010 4000 BO00 000 10000
Eurst (psi)

| CALEEWWESADrilRizers\DR Test. DR1 | Units: English | 10M15/02 | 310 Ab e
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im) DRILLRISER - [Graph - Rizer Collapse Pressure]

ﬁ File Edi Wiew Ophons  Uulities  Window Help _|E|£|
D& & ] &t 2 2=
Riser Collapse Pressure
Z '"WF Base Case AW Loy A WF High
0 e
1000 ==
__ . __-._
2000 T = — [
_— L =
= _"'__-
(1 3000 — e —
= e — -
4000 %
E— —
5000
BOOD ——
2000 3000 4000 5000 BOO0 7000 2000
Collapse (psi)
| CALEEWEBBADrilRizerDR Test.DR1 | Units: English 110/15/02 1310 A4M i




R
E
I
=
| =
—_
™—
o
O
: Lt |
: [}
3 u :
o] 3 -
3 : w
(] m 3
= =
3 k
5
o g .
L 5 _H_._
m - n
k] I E
| b
|
ke B H
L m‘ )
5
2 ¥
(i : ]
H_E
b
5 | &= -
d el
= m
]w_m_mﬂ § :
T =) w H
.mE H D.
s EE T
A a : : e F ; o
_U."..”.LIr
o S| || m
3 R m
=
- HIEE :
= o] W
E = -
I - —| :
=1 | Ol = -
L =
H_mﬁ@‘ :
2 FL]
LeEsiia| (O
=




i
=

iz DRILLRISER - [wall Plot Preview]

ﬂ File Edi Wiew Ophons  Uulities  Window Help _|E|£|
D@ & o] & # 2=
@l El 1:1 | = | ik | aelect Wear Factor:  |'WF Baze Easej

YWear Repoxt

Log Flot Setting
—Title

X ‘Wear P t
[ Eaf. 73"3'3” “wear Report
™ Femaining 'wal :
Font Size Taop
[® Burst Strength 15 720
@ Collapze Strength -

[ Dogleg —Item Titles
[ Inclination Font Size Tap

[ Azimuth 0 =] [ 2208

[T Drag
[~ Wommal Farce |

-

| Sy puy puy | =
[ I I | 11 1
[ I I | 1 11
[ I I | LI
[ I I | 1 11
i 1
[ I I | 1 1
[ I | 1

- — ] = = = = L

| CALEEWWESADrilRizers\DR Test. DR1 | Units: English 1015/02 1911 A e
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im) DRILLRISER - [Tabulated Results [Drill]]

B File Edi View Options Utlites ‘Window Help =|2] =]
D|2|E| 8| «| ] k| = 2|
WEEIHEEUHE ] Drrag Forze ] Burst and Collapse ] Surnrnary |
Calc. b eazured W all "WF Baze "WF Baze W Low WE Lo "WF High "WF High -
Fuaint Diepth Thicknezs | Rem. Wall Wear Rem. W all Wiear Rem. Wl Wear _|
[Ft] [in] [in] = [in] = [in] =
1 0.0 0.500 0.500 0.00 0.500 0.00 0.500 0.00
2 100.0 0.500 0.423 15.42 0.451 5.80 0,395 20.92
3 200.0 0.500 0.451 589 0462 762 0.439 1212
4 a00.0 0.500 0.373 24.35 0.433 13.32 0324 35,21
) 400.0 0.500 0462 P 0476 4.75 0.457 251
= AOO.0 0.500 0. 346 a0.70 0.4:21 15.81 0.273 45 42
i B00.0 0.500 0,300 39.91 0.403 19.29 0192 51.69
8 F00.0 0.500 0.303 39.39 0.404 13.19 0.196 BO.73
= a0o.0 0.500 0.449 10.24 0.451 .75 0.437 1267
10 300.0 0.500 0437 12.67 0.456 872 0417 16.54
11 1000.0 0.&00 0317 3J6.67 0.409 18.14 0221 AB.Y3
12 1100.0 0.500 0.395 21.09 0.440 12.03 0,350 2393
13 1200.0 0.500 0.343 a0.14 0422 15.53 0.277 44 51
14 1300.0 0.500 0.443 11.30 0.459 817 0.423 14.35
15 1400.0 0.500 0.360 28.04 0426 14.76 0.294 4113
16 1500.0 0.&00 0329 34.15 0414 17.15 0245 51.09
17 1600.0 0.500 0441 11.90 0.453 2.41 0.423 15.30
18 1700.0 0.&00 0303 33.40 0.404 13.20 0.196 B0.75 .;l.
| CALEESYESADrlRizer DR T est. DR | Units: English 10415402 1911 &AM o
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im) DRILLRISER - [Tabulated Results [Drill]]

B File Edi View Options Utlites ‘Window Help =|2] =]
D2 E| & ] & 2 2=
Wear Results ] DragFume ] Burst and Collapse ] Surnrnary |
Bit teazured | Inclination Azimuth Yertical Dogleg Mormal Aial -
Located Drepth Angle Angle Drepth Severty Force Crrag _|
(208500 [Ft] [deq] [deq] [Ft] [degs1 00F] [IbEAfE] [Ibf]
1 0.0 041 0.4 0.0 0.00 0.00 65404
2 100.0 007 0.07 100.0 034 21.65 63575
3 200.0 016 016 200.0 0.09 A.BR 61745
4 3000 0.4z 179.58 3000 0.58 53.31 359915
) 400.0 0.40 179.60 400.0 0.02 1.38 258086
= A00.0 055 0.55 A00.0 0.95 9275 =y
7 G000 097 173.03 G000 1.52 148.69 54427
g 000 052 0.5 F00.0 1.49 14554 252097
9 200.0 0.63 0.63 a00.0 011 .55 350763
10 300.0 042 042 300.0 0.2 12.96 248938
11 1000.0 091 173.09 1000.0 1.33 125.04 347108
12 1100.0 01y 179.83 1100.0 074 44,77 345279
13 1200.0 073 0.7a 1200.0 0.30 90.70 343449
14 1300.0 058 0.58 1300.0 015 915 31620
15 1400.0 025 173.75 1400.0 083 79.44 239730
16 1500.0 0.9z 092 1500.0 117 114 66 337361
17 1600.0 074 0.74 1593.9 018 10.83 23613
13 1700.0 0.83 179.11 1693.9 1.63 1458.28 334302 ;l.
| CALEESYESADrlRizer DR T est. DR | Units: English 10415402 1911 &AM o
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im) DRILLRISER - [Tabulated Results [Drill]]

B File Edi View Options Utlites ‘Window Help =|2] =]
D@ & o] & 2 7|=
Wwear Results 1 Drag Force | {Burst and Collapse’ | Summary ‘
Calc. Meazured | ‘WF Base | WF Baze | “WF Baze W Low "WE Lo WE Low "WF High Wik =~
Fuaint Drepth Rem. W all Burst Collapze | Rem. ' all Burst Collapze | Rem. ‘all El_|
[Ft] [in] [psi] [psi] [in] [psi] [psi] [in] [F
1 0.0 0.500 21050 a1 0500 2105.0 a1 0.500
2 100.0 0423 B3E0. T BEA0.6 0451 7314.0 1221 0.395
3 200.0 0.451 73065 7115.0 0462 74490.3 F289.4 0.439
4 a00.0 0378 B137.9 BO0T.3 0433 70300 3523 0.324
) 400.0 0. 462 £489.3 F288.9 0476 fre20 Fh03.9 0457
= AO0.0 0,346 BE23.7 RRO3.4 0421 B328.5 BERO.S 0273
i B00.0 0.300 43738.3 4790.9 0.403 B538.7 6384.2 0192
8 700.0 0,303 49204 48316 0404 BRER.0 E393.8 0.196
= a00.0 0.449 F27ah F053. 4 0451 7473.3 72789 0.437
10 300.0 0437 FOR2.2 E301.8 0456 7401.6 F2058.3 0417
11 1000.0 0317 5140 4 AO43.7 0.409 BE40.5 64813 0.221
12 1100.0 0.395 E401.9 B253.6 0440 71336 B950.7 0,350
13 1200.0 0.343 AEET.5 AERZ 4 0422 B34E. 7 BE/Y.8 0277
14 1300.0 0.443 F192.9 FO07 A 0459 74454 7246.8 0428
15 1400.0 0. 360 hB29.E 7156 0426 B913.2 E741.1 0.234
16 1500.0 0.329 F344 5 R240.1 0414 B720.0 BREY.1 0.245
17 1600.0 0441 1447 E9E1.3 0453 7426.4 F228.Y 0423 i
| CALEESYESADrlRizer DR T est. DR | Units: English 10415402 1911 &AM o
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im) DRILLRISER - [Tabulated Results [Drill]]

B File Edi View Options Utlites ‘Window Help =|2] =]
D2 E| & ] & 2 2=
Wear Results ] Drrag Forze ] Burst and Collapse ] 5'—-"“'“3[.'!' |
Flex Jaoint
Fram [ft]: R345.0 To[ft]: R955.0
Center of Fotation MMD [f): A350.0 Offzet Angle [deg): 2.7a
YWaar Information "Wk Baze Caze WF Lo W High
At Rizer Bottomn, MD= 53450
Wear Percent [#] 2h2h 1242 J6.33
Remaining Thickness (in) 0.374 0438 036
Burzt Limit [psi) BOE5.3 71027 R127.6
Collapze Limit [psi) R331.8 £321.3 A031.3
At Flew Jont Apex, MD=5350.0
Wear Percent [%) 17.64 9.81 23.91
Remaining Thicknesz [in) BAFY 6.765 5707
Burzt Limit [psi) 740592 734651 E3464.5
Collapze Lirmit [psi) ER404.1 E38hE. 7 B1617.5
b @irnrn Wear =, MD=1800.0
Wear Percent [#] 41.34 19.95 k433
Remaining Thickness (in) 0.293 0.400 0178
Burzt Limit [psi) 47621 4936 2897.2
Collapze Limit [psi) 4673.8 B3d1.2 2865.8

| CALEEWWESADrilRizers\DR Test. DR1 | Units: English | 10M15/02 | 912 A e
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ﬁ"'; Rizer Strength Analypsis

Collapse Failure at Bottom of Riser
(mud weight 10.00 (ppg

Collapse Failure in Riser
(worst case: evacuated riser)

Burst Failure in Riser
(mud weight 10.00 (ppa’
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Fluid] Hiaigh in Rigar |F) Wasr in Riser | %) & 50450 ) Wast iin Rigar {96} & 5046 0 )
: . : " _— — Input
Maximum Mud Weight in eighd 10.00 |
Riser {burst failure) G000 Sea W ater Weight (ppal .60
25 £ a0 Rizer Mud Weight [ppa] 10,00
E" 20 \ % 4000 Depth of Interest MO [ft) 5345.0
I
Eﬁ 15 2 I000 Depth of Interest MD should be <= Rizer
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ﬁ"'; Rizer Strength Analypsis

Differential
Pressure (psi)

Collapse Failure at Bottom of Riser
(mud weight 10.00 (ppg))
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ﬁ"'; Rizer Strength Analypsis

Collapse Failure in Riser

(worst case: evacuated riser)

/ External Hydraulic Z Collapse Strength A Collapse Failure Limit
Fressure
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@WEEI Factor Field Match

Calculated Wear at Depth of Interest

W ear Current | Rizer/Cazing |niclination . Tatal
{Mﬁgﬁ[g]n Factar Wl ear Thick. 'w'ea[r_ [;Epth Dogleg ln':[!;nat]":'n Dogleg
: % [in] i [deg/100f] =8 | [deg/100)
000 200 = a0.09 0,500 0. 150 022 0.6R 1.10
Find Effective Wear Factor from Field Data
M eazured \Wear Depth [in] 18
Effectrve Wear Factor [E-10/ps] 207

Mote: |f the measured wear depth = nizerdcasing wall thickness, the effective wear Factor 12 the minimunm
wear factor which will wear through nzerdcasing wall

Lloze
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E] Remaoving the Program
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E] Project Page

=] Survey Page

E] Tubularz Page

E] Wellbore Page

E] Operation Fage

E] “Wear Factor Page

E] Wear Hiztary Page

=] 2D el Planner Window
E] Tortuozity Window

E] [Unitz Selection Windaw

[—]l:ﬂ] Dutput

E] Main Output Window

E] Wear Schematic Graph

E] W all Plot Presview

E] Rizer Strenagth Analyziz Window
E] Wear Factor Field Match Window

I'_—'II:‘Q] MTI Software

E] MTI Saftware

=] Whois MTI?

Background

DRILLREIZER was developed by Maurer Technology Inc. az part of the DEA-13T project on Minimizing Wear in
Deepyvater Rizers, Flex Jointz and BOPs. This powerful program combines laboratory results and theoretical
modeling developments from the previous DEA-42 Caszing Wear Technology Project with new concepts and
algorithms developed under the DEA-137 project. DRILLREISER accurately predicts the location and magnitude of
wear inthe rizerfcaszing string for offzhore geometries. # predicts volumetric rizer wear by 1] calculsting the
energy imparted by the rotating tool joint to the rizer at multiple postions along the rizer and 2 dividing this by the
amourt of energy reguired to wear away a unit volume of the rizer. Lateral force, which presses the tool joint
against the rizer and casing, iz a combination of gravity, buoyancy, tension in the drill string, and hole trajectory
geometry. Wear depth at each point along the rizer iz calculated from the volumetric wear. Dynamic effects,
zuch as resonant vibration of the drill string, are not conzidered in this model.

'” Drrill Pipe
III | Riser

Tool Joint

| Wear Groowve|
\

Teaesion

||:r.

& critical element in the model that evaolved from theoretical development of casing-wear analysis iz an empirica
wear factor.™ Thiz material-dependent parameter gquantifies the energy required to remove a unit wolume of rizer
material for a given zet of conditions (rizertool-joint geometry, drilling fluid, solids cortent, etc.). Wear-factaor
data are incorporated into the program from an extensive range of laboratory tests conducted as part of the
DE&-42 project. Evaluation and application of the wear factar is the crucial element in the transition of the madel
from a theoretical exercize to a practical engineering toal.

For offzhore drilling, rizer wear can be an expensive problem. If the wear cauzes [oss of rizer integrity, the rizk
to personnel and equipment iz significant due to well-cortrol stustions that can result. The development of &
special tubular wear model to predict rizer wear evolved out of an investigation of a rizer failure experienced by
Phillip= Petroleum Company inthe Gulf of Mexico. The investigation (conducted by Gordon Pozzs of Phillips and
Fuzzel Hall of MTI) resulted in the development of a computer model that accurately predicted rizer wear at the
battom of the rizer in the Phillips wel. The original algorithin has zince been extended by REuszel Hall to madel
wealk in seafloor componerts.
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DEA-137 Final CD Contains:

* DrillRiser Program

* DrillRiser User’s Manual
* Report: “Derivation of Offshore Wear Model”







