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Presenter
Presentation Notes
This is not a technical talk. So why discuss it at the ISCWSA?  When first approached, I said no; I didn’t feel it was an appropriate topic. But ultimately I agreed to give the talk, so I had to think about the purpose of it. Why should this technique/solution be presented. What is the purpose?  


Why Talk About Automated

Clearance Calculations?
At ISCWSA / SPE WPTS meetings, we
strive to

e Ensure that factors associlated with
positional uncertainty are defined and

described

 Ralse awareness of, among other things,
the role positional uncertainty plays in
safety-critical work being done In the

Industry


Presenter
Presentation Notes
We talk about the Earth’s magnetic field, about positional uncertainty terms, for example, but we also talk about how to get the work that we do out into the public and used


Why Talk About Automated

Clearance Calculations?

But even with raised awareness, the “human
factor” always remains

e Are the calculations run?
e Are they run with the correct rules?

e Are they run every time or only when
someone “feels” it's necessary

3 October 2013
SPE WPTS / ISCWSA 35™" meeting



The Current Process

After entering a survey station:

* Locations may be plotted on a traveling
cylinder plot

e Distance to plan may be calculated
e A project ahead plan may be created

e A clearance calculation may be run using an
Anti-Collision Rule (ACR)
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Presenter
Presentation Notes
Key word here is “may” – these things may get done, but they may not.


Why Automation?

Ameinfo.com, United Arab Emirates; September 24, 2009:

“Human error and unsafe behaviour accounts for
almost 90% of all accidents, including those caused
by inexperienced and unskilled workers.”

Spot focus on offshore safety: the human factor, Offshore
Technology, 26 March 2012, Elisabeth Fischer:

“Studies have shown that up to 90% of accidents are
attributable to some degree to human failures. ... The
topics range from broad, high-level iIssues such as
staff competence, to those covering specific subjects
like fatigue risks and alarm handling.”
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Why Automation?

Simple answer Is:

 Because we, as an industry, know that we have
safety-critical procedures In place that sometimes
do not get followed, for whatever reason

— “Clearance calculations are for the well planner
In town to run’

— “I'm too busy”

— “I'm drilling the plan, and the plan cleared the
clearance calculation” (He was off plan, btw, and
the hole had to be cemented over.)

These guotes were made despite policies being to
run a clearance calculation after every survey
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Presenter
Presentation Notes
These are real quotes. In at least two of theses situations, there were collisions that resulted.

Increasingly we are drilling in areas where traditionally we didn’t have to worry about collisions (single wells, or all vertical field), but now we do – with complex pad drilling and long-reach horizontals.

There are complicated rules, complicated processes, some lack protocol



What Are Automated Look-Ahead
Clearances?

While entering surveys:

e Automated:

A clearance calculation Is run In the
background as each survey station Is
entered...

e |ook-ahead:
...0Nn an extension of the survey...
e Clearances:
...using the Anti-Collision Rule (ACR)
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Presenter
Presentation Notes
We’ve come up with one simple solution to this complex problem.

Automated – reducing that human factor

Look ahead – not where you are but where you’re going. 

Clearances – not just center-to-center, but actual ACR calculations

You have to take action, but it gives you the warning so that you know you should take evasive action.



The Process

W Actual Wellpath Editor: D_ACLRV/1 [ Demo AWE ]

File Edit

View Coordinate mode Columns

Details | Wellpath . Clearance | Hazards

jon Logs

Add Edit

Log Name

Demo AWE ]
mao AWB

Rev 1 Survey Lc
MWD log (ACL)

Wellpath Points

MD CL

(m) (m)
2340.00 30.00
23449, 35 9,35
2,00 20.64
30,00

2370.00
2400.00
2.64

2424,36
30.00

30.00
30.00
30.00
30.00
30.00
30.00
30.00

AL, LU
S R

Inc Az

(deg)
71,899
71.288
75.062
al. 547
81.682
82.459
83.011
83.294
84.072
84.587
84.998
85.017

2460.00
24490,00

2520.00

Formats
Distance from Plan

Definitive

| | Remowe

Outputs

Traveling Cylinder

Used From

(GN)

(deg)

79,494
29,013

28.818

30.00
1940.00

TVD
(m)
2083.00
2085.95
2091.93
2098,27
2102.03
2102.81
2106.60
2110,18
2113.55
2116.73
2119,569
2122.41
2125.03
2127.564

Help

Wellbore |Dema AWEB

Used To

1920.00
2670.00

Local N
(m)
456,46
464,21
431.50
507,18
533.19
552,49
535,79
612.07
633.31
664,53
690.76
716.93
743.19

Comrments

Fulfilled Plan
Local Coordinate References
M/E Rig d |

Slot -

™D

Rig |F!.ig on Demo (RT)

Cross Section Reference

M 0.00 E 0.00 Az 47.75 (from plan)
Projection To Bit

20 m

|Treru:| (last 4) 'r| Sensor offset

Project Ahead

Edit Survey

EIREI

| Create | | Edit |

DLS
(°/30m)

2.93
=99
2.99
1.42
2.89
0.55
0,30
0.57

33
0.52
0.41
0.07
0.08

Vs

(m})
541,33
543,75
563,45
596,17
618.93
624.20
652,20
630.23
708.32

730,46

TFace

(deg)
-143.30
-3.496
1.10
.21
-45.54
20,93
31.13
29.74
10.51
2.40
74.97
102.99
23.94

Local E
(m})
316.69
321.03
330.57
344,71
356.30
358,95
400
415,
429
443.70
453,04
472,41

Demo - alternate kick off rev1 - TD azi 80, inc

MD |Rig -

- | Schematic |

Auto-append
Auto-Hncrement MD

452.00 0.15
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Presenter
Presentation Notes
Dynamic Graphics has taken a shot at this problem
Given these parameters, talking to clients, this is what we did. It is one way to approach the problem; other solutions/ideas may exist.
At start-up, the clearance calculation is run, as a “look-ahead” (a further extension) to the projection-to-bit (or last survey station, if not projection to bit).




The Process

W Actual Wellpath Editor: D_ACLRV/1 [ Demo AWE ]

File Edit View Coordinate mode Columns Formats Outputs Help

Details | Wellpath . Clearance | Hazards Distance from Plan | Traveling Cylinder | Comments

Wellpath I:Z'_.ﬂ.':I N Definitive Wellbore |Demo AWB Fulfiled Plan |Demo - alternate kick off revl - TD azi 80, inc
Wellpath Survey on Logs Local Coordinate References

W| |T| |m N/E |Slot - VD |Rig | MD |Rig -

Rig |F!.ig an Demo (RT) - | Schematic |
Log Name Used From Used To e —

Cross Section Reference

Rev 15urvey Lo demo AWE ] 30.00 19.20.00
MWD log (ACL) mo AWE 1940.00 2670.00
Projection To Bit

Trend (last 4) v | Sensor offset 20 m

None Edit Survey
Build/Turn fit = =] (= ‘
DLS/ : == |=
Wellpath Points Tan:g_ent
Inc/Az
MD L Inc Az (GN) VD Local N Local E ' DLS TFace Vs
(m) (m) (deg) (deg) (m) (m) (m) (°/30m)  (deg) (m)
2340.00 30,00 71.899 29,494 2083.00 4565.4 256.83 233 -133.2% 6.6
2349.36 9,35 71,233 29,013 2085.95 464.2 302.08 293  -132.68  513.93
2370.00 20.64 75.062 2091.93 431.5
2400.00 30.00 80.547 73,833 209827 507,13 344.71 5,49 921  596.17
424,36 24,36 81.682 5.6 2102.03 528.2 356.30 1.42  -45.54  618.93
5,54 82,459 27.899 2102.81 533.19 358,95 5,89 268 624.20
2460.00 30.00 83.011 77.93 2106.60 559,49 372.88 55 20,93 652,20
2490.00 30.00 §3.294 75,03 2110.18 585,79 386.85 .30 31,13 680.23
2520.00 30.00 83.783 78,33 2113.55 612,07 400.93 29.74  708.32
30,00 84.072 3, 2116.73 638.31 415.13 10.51  736.46
30.00 84,587 78,593 2119.69 664,53 429.39 5,40
30.00 34,998 73,632 2122.41 690.76 443,70 74.97
30,00 85.017 78,703 2125.03 716.98 453.04 102.59
30.00 8 75 2127.64 743.19 472.41 23.94

20,00 a 28.818 2129, 36 452,00

| Auto-append

3

Auto-Hncrement MD

Ln
=

Lo
Ll

Ja
=

oo oooo0oo
i
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Presenter
Presentation Notes
Possible projection to bit methods




W Actual Wellpath Editor: D_ACLRV/1 [ Demo AWE ] o e e S

File Edit View Coordinate mode Columns Formats Outputs Help

Distance from Plan | Traveling Cylinder | Comments

Offset Wells List Mote

Platform D definitive offsets In the dearance calculations presented
below, positional uncertainty for the
Primary ACR projection-to-bit and look-ahead

stations is calculated using the current
R-type Stop Drilling, Closest Approach w/HoleCsg Limit: 1.0, StdDev: 3,00 w/Surface Uncert R={D-HC) /L survey tool model.

Alternate ACR In all dearance calculations elsewhere,

the "blind drilling”™ survey tool model
iz used for the projection-to-bit station.

|Nnne

Path Look Ahead

Lze |E:{tensi|:|n of projection to bit * | tolook ahead 100  m from the bit to MD 2790.0 m

Paths to List in Table Motes and Warnings

@ Failing paths ACR. needs casing size but no casing found for reference path
all paths All offset paths passed for the specified ACR

Last Survey Point Projection to Bit Look Ahead 100.0 m from 2690.0 to 2790.0 m
at MD 2670.0 m at MD 2690.0 m ACR Alt ACR

Min Sep Ratio: 1.0 Mot ified
Offset Wellpath Name ACR ACR Lo (Not specified)
as "Wellpath [ wWellbore ] Available Available Available
(Left click name to highlight in viewer) Space N/A Space M/ A Ref MD | Space |Sep Ratio| N/A N/A M/A
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Presenter
Presentation Notes
Clearance calculation tab.
No problems; tab is green
Only failing paths shown by default


W Actual Wellpath Editor: D_ACL RV/1 [ Demo AWE ]

File Edt Miew Ceoordinate mode Ceolumns Formats Outputs  Help

Distance from Plan | Traveling Cylinder | Comments

Offset Wells List

Platform D definitive offsets —

Primary ACE.
R-type Stop Drilling, Closest Approach w/HoleCsg Limit: 1.0, StdDev:3.00 w/Surface Uncert R.={D-HC)/PU —

Alternate ACR —

‘Nnne

Path Look Ahead

Use ‘E:{tensinn of projection to bit v | tolook ahead 100 m from the bit to MD 2790.0 m

Paths to List in Table Motes and Warnings

@ Failing paths ACR. needs casing size but no casing found for reference path
All paths All offset paths passed for the specified ACR

Last Survey Point Projection to Bit
at MD 2670.0 m at MD 2690.0 m

Offset Wellpath Name ACR ACR

as "Wellpath [ Wellbore 1" Available Available
(Left click name to highlight in viewer) Space N/A Space N/A Ref M

meeting © 2013 Dynamic Graphics, Inc. All Rights Reserved


Presenter
Presentation Notes
Close up of GUI
Calculation is run against the active offset well list using the primary ACR, by default. A secondary ACR may be specified. 


W Actual Wellpath Editor: D_ACL RV/1 [ Demo AWE ]

File Edt Miew Ceoordinate mode Ceolumns Formats Outputs  Help

Details | Wellpath Hazards Distance from Plan | Traveling Cylinder | Comments

Offset Wells List
Platform D definitive offsets

Primary ACE.
R-type Stop Drilling, Closest Approach w/HoleCsg Limit: 1.0, StdDew:3.00 w/Surface Uncert R.=(D-HC)/PU

Alternate ACR 4

MNone

Mone
| E-type Travelling Cylinder w/Hole&Csg Limit:0, StdDev:3.00 w/Surface Uncert 1% Cone of Safety Capped at 10m
R-type Start Clearance Monitoring, Closest Approach w/Hole&Csqg Limit: 1. 5, StdDev:3.00 w/Surface Uncert R ={D-H&C) /FU

R-type Stop Drilling, Closest Approach w/Hole&Csqg Limit: 1.0, StdDew:3.00 w/Surface Uncert R={D-H&C)/PU
ABC Service Company Stop Drilling

AL Qperator R-type Start Clearance Monitoring
Paths to List in Table Motes and Warnings

@ Failing paths ACR. needs casing size but no casing found for reference path
All paths All offset paths passed for the specified ACR

Last Survey Point Projection to Bit
at MD 2670.0 m at MD 2690.0 m

Offset Wellpath Name ACR ACR
as "Wellpath [ Wellbore 1" Available Available
(Left click name to highlight in viewer) Space N/A Space N/A Ref M

meeting © 2013 Dynamic Graphics, Inc. All Rights Reserved


Presenter
Presentation Notes
Using the secondary ACR multiple rules can be tested at the same time. For example, start clearance-monitoring and stop-drilling rules could be run at the same time, or the service company’s and operators’ rules. It allows consistency with the operators’ and service companies’ rules.

In doing so, it uses positional uncertainty modeling – not just center-to-center calculations (unless that’s desired)





W Actual Wellpath Editor: D_ACL RV/1 [ Demo AWE

File Edt Miew Ceoordinate mode Ceolumns Formats Outputs  Help

Details | Wellpath Hazards Distance from Plan | Traveling Cylinder | Comments

Offset Wells List
Platform D definitive offsets
Primary ACE.

R-type Stop Drilling, Closest Approach w/HoleCsg Limit: 1.0, StdDew:3.00 w/Surface Uncert R.=(D-HC)/PU
Alternate ACR

MNone

Path Look Ahead

Use  [Extension of projection to bit o look ahead 100 m from the bit +

Tangent
Paths - Trend (last 4) |

@) Failing paths ACR needs casing size but no casing found for reference path
All paths All offset paths passed for the specified ACR

Last Survey Point Projection to Bit
at MD 2670.0 m at MD 2690.0 m

Offset Wellpath Name ACR ACR
as "Wellpath [ Wellbore 1" Available Available
(Left click name to highlight in viewer) Space N/A Space N/A Ref M

meeting © 2013 Dynamic Graphics, Inc. All Rights Reserved


Presenter
Presentation Notes
Calculation is run on a “look ahead” for (by default) 100 m in front of the bit. You want enough time to react, but you don’t want it so long that you’ll get too many false positives. The look-ahead path is created, by default, as an extension to the projection-to-bit method, but other options are available. The software is not trying to predict the path; it’s merely showing that if you continue in the direction going, there may or may not be a problem. It’s a “heads-up” – a warning system. Not a trying to be too clever or predict what the user is going to do.



W Actual Wellpath Editor: D_ACL RV/1 [ Demo AWE ]

File Edt Miew Ceoordinate mode Ceolumns Formats Outputs  Help

Distance from Plan | Traveling Cylinder | Comments

Offset Wells List
Platform D definitive offsets
Primary ACE.

R-type Stop Drilling, Closest Approach w/HoleCsg Limit: 1.0, StdDew:3.00 w/Surface Uncert R.=(D-HC)/PU
Alternate ACR

‘Nnne

Path Look Ahead

Use ‘E:{tensinn of projection to bit v | tolook ahead 100 m from the bit to MD 2790.0 m

Paths to List in Table Motes and Warnings

@) Failing paths ACR. needs casing size but no casing found for reference path
All paths —t paths passed for the specified ACR. —

Last Survey Point Projection to Bit
at MD 2670.0 m at MD 2690.0 m

Offset Wellpath Name ACR ACR

as "Wellpath [ Wellbore 1" Available Available
(Left click name to highlight in viewer) Space N/A Space N/A Ref M

meeting © 2013 Dynamic Graphics, Inc. All Rights Reserved


Presenter
Presentation Notes
By default only the failing paths are displayed, since an offset list may have many wellpaths.
A notes and warning section posts useful information


W Actual Wellpath Editor: D_ACLRV/1 [ Demo AWE ] o o e S

File Edit Miew Coordinate mode Ceolumns Formats Outputs  Help

Distance from Plan | Traveling Cylinder | Comments

Offset Wells List Mote

Platform D definitive offsets In the dearance calculations presented
below, positional uncertainty for the
Primary ACR. projection-to-bit and look-ahead

stations is calculated using the current
R-type Stop Drilling, Closest Approach w/HoleCsg Limit: 1.0, StdDewv:3.00 w/Surface Uncert R={D-HC)/PU survey tool model,

Alternate ACR. In all dearance calculations elsewhere,

the "blind drilling™ survey tool model
is used for the projection-to-bit station.

|Nnne

Path Look Ahead

Use |E:{tensi|:|n of projection to bit * | to look ahead 100  m from the bit to MD 2790.0m

Paths to List in Table Motes and Warnings

@ Failing paths ACR. needs casing size but no casing found for reference path
all paths All offset paths passed for the specified ACR

Last Survey Point Projection to Bit Look Ahead 100.0 m from 2690.0 to 2790.0 m
at MD 2670.0 m at MD 2690.0 m ACR Al ACR

Min Sep Ratio: 1.0 Mot ified
Offset Wellpath Name ACR ACR L (Not specified)
as "Wellpath [ Wellbore ] Available Available Available
(Left click name to highlight in viewer) Space N/A Space N/ A RefMD | Space |Sep Ratio|l HNfA M/ A N/ A
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Presenter
Presentation Notes
So, upon startup, the Clearance tab should be green and, by default, not showing any failing paths. 


W Actual Wellpath Editor: D_ACLRV/1 [ Demo AWE ] oL e

File Edit View Coordinate mode Ceolumns Formats Outputs  Help

Details | Wellpath . Clearance |Hazards Comments

Distance from Plan | Traveling Cylinder

Offset Wells List
Platform D definitive offsets

Mote

In the dearance calculations presented
below, positional uncertainty for the
projection-to-bit and look-ahead
stations is calculated using the current
survey tool model,

Primary ACR
R-type Stop Drilling, Closest Approach w/HoleCsg Limit: 1.0, StdDewv:3.00 w/Surface Uncert R={D-HC)/PU

Alternate ACR In all dearance calculations elsewhere,

the "blind drilling™ survey tool model
is used for the projection-to-bit station.

|HDHE

Path Look Ahead

se |E:{1:ensi|:|n of projection to bit * | to look ahead 100  m from the bit to MD 2790.0 m

Paths to List in Table Motes and Warnings

ACR. needs casing size but no casing found for reference path
All offset paths passed for the specified ACR

Failing paths
@ All paths

Look Ahead 100.0 m from 2690.0 to 2790.0 m

ACR Alt ACR
Min Sep Ratio: 1.0 (Not specified)

Last Survey Point
at MD 2670.0 m

Projection to Bit
at MD 2690.0 m

ACR

Offset Wellpath Name
as "Wellpath [ Wellbore ]
(Left click name to highlight in viewer)

Available
Space

N/A

ACR
Available
Space

N/A

Ref MD

Available
Space

Sep Ratio

N/A

N/A

N/A

130/60A-D06Z [ 130/50A-D06Z ]
130/60A-D04Z [ 130/50A-D04Z ]
130/60A-D04 [ 130/60A-D04 ]
130/60A-D06 [ 130/60A-D0G ]
130/60A-D01 [ 130/60A-D01 ]
130/60A-D09 [ 130/60A-D03 ]
130/60A-D02 [ 130/60A-D02 ]
130/60A-D08 [ 130/60A-D08 ]
130/60A-D03 [ 130/60A-D03 ]
130/60A-D07 [ 130/60A-D07 ]
130/60A-D05 [ 130/60A-D05 ]

92,26
105.93
217,93
409,28

1066.92
1204.23
1206, 86
1227.78
124272
1260.72
1295.43

dl.29
108.06
226,22
423.93

1085.80
1221, 37
1225,20
1215.41
1260.75
1278.24
1312.47

2790.00
27560.00
2690.00
2690.00
2690.00
2715.00
2690.00
2690.00
2715.00
2715.00
2715.00

27.66
117.29
220,22
423.93

1085.80
1.X24.81
1.X25.20
1245.41
1263.60
12580.83
1316.66

1.48
2.94
4.97
11.14
107,38
32,19
124,47
125,34
42,46
44,51
44.73
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Presenter
Presentation Notes
Here’s what the tab looks like with all the paths on. Passing wellpaths are highlighted in green; failures in red. Now, let’s return to the main Wellpath tab.


W Actual Wellpath Editor: D_ACLRV/1 [ Demo AWE | | e S

File Edit View Coordinate mode Celumns Formats Outputs  Help

Details | Wellpath . Clearance | Hazards Distance from Plan | Traveling Cylinder | Comments

Wellpath |D_.ﬁ.CL RV/1 Definitive Wellbore |Demo AWE Fulfilled Plan |Den'|c:| - alternate kick off rev1 - TD azi 80, inc

Local Coordinate References

N/E |Slot -

Wellpath Survey Section Logs

| Create | | | | Edit | | Remove VD |Rig -| MD |Rig -

Rig |Flig on Demo (RT) 'rl | Schematic |

Log HName Used From | Used To

Cross Section Reference

M 0.00 E 0.00 Az 47.75 (from plan)

30,00
1940.00

19.20.00
2700.00

Rev 1Survey Log [ Demo AWE ]

MWD log (ACL) [ Demo AWE ] | Set |

Projection To Bit
|Trenu:| (last 4) Tl Sensor offset
Edit Survey

Ell=ilnd

20 m

Project Ahead

/| Auto-append

o

| Create | | Edit | |
Auto-ncrement MD

Wellpath Points

MD CL
(m) (m)

DLS
(*/30m)

TFace V5
(deg) (m)

Local E

(m)

Az (GN)
(deg)

TVD
(m}

Inc
(deg)

2319.36
2370.00
2400.00
2424, 36
2430.00
2450.00
2490.00
2520.00
2550.00
2580.00
2510.00
2640.00
2670.00
2700.00
2730.00
2720.00

9,36
20,64
30,00
24,36

5.64
30,00
30,00
30,00
30,00
30,00
30,00
30,00
30,00
30,00

20,00

71,288
75.062
80,547
81.682
82.458
83.011
83.294
83.783
84,072
84.587
84,998
85.017
85.000
85,121
85.329
85,148

29.013
28.777
28,883
28.697
27,899
27,925
28.034
28,331
28.497
28,593
28.632
28,703
28.777
28,936
29.112
29,004

2085.96
2091.93
2098.27
2102.03
2102.81
2106.60
2110.18
2113.55
2116.73
2119.69
212241
2125.03
2127.64
2130.22

2131.91

244
2.49
3.49
1.42
5.89
0.55
0,30
0.57
0.33
0.52
0.41
0.07
0.08
0,20

321.03
330.57
FH.71
356.30
358.95
372.88
386.85
400.93
415.13
429,35
443.70
458.04
472.41
480.83

496.48 0,11

-3.46
1.10
.21
-153. 54
2.68
20,93
31.13
29,74
10.31
5.40
74,97
102,99
52.63
67,90

299,75
068,45
596,17
618.93
624.20
652.20
680.23
708,32
73b.496
7o4.66
/92,88
821.13
849.38
g8/7.66

896.53
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Presenter
Presentation Notes
We enter a new survey location. Upon entering the last piece of information (either MD, inclination, or azimuth), the clearance calculation using the specified ACR(s) is run behind the scenes on the look ahead. If the calculation passes the (both) ACR(s), then the user just goes on his/her merry way. The work flow is not interrupted. But if the calculation fails….


W Actual Wellpath Editor: D_ACL RV/1

[ Demo AWB |

Details | Wellpath Bl Clearance | Hazards ‘

Distance from Plan | Traveling Cylinder | Comments

Offset Wells List
Platform D definitive offsets
Primary ACR

R-type Stop Drilling, Closest Approach w/HoleCsg Limit: 1.0, StdDev:3.00 w/Surface Uncert R=(D-HC)/PU

Alternate ACR

None

Path Look Ahead

Use |Extension of projection to bit

Paths to List in Table Notes and Warnings

v

to look ahead

100 m from the bit to MD 2850.0 m

Failing paths
@ All paths

Offset Wellpath Name
as "Wellpath [ Wellbore 1"

Last Survey Point
at MD 2730.0 m

Projection to Bit
at MD 2750.0 m

ACR
Available

ACR
Available

Note

In the dearance calculations presented
below, positional uncertainty for the
projection-to-bit and look-ahead
stations is calculated using the current
survey tool model.

In all dearance calculations elsewhere,
the "blind drilling™ survey tool model
is used for the projection-to-bit station.

8 An automated clearance calculation has been run using

a 100.0 m look ahead. The following ACR(s) failed:

Primary ACR FAILED

Alternate ACR FAILED

Running a clearance scan for an up-to-date

OK

(Left click name to highlight in viewer) Status Space N/A Space N/A Ref| Project Ahead is stronglv recommended!
1 bl e RLARL L 8 o ol 4\ i A1l 11
130/60A-D06Z [ 130/60A-DO06Z ] B s — 4842 =
By checking here, and clicking OK.
I acknowledge that I have read the above information.
ober 20
r A aya 0


Presenter
Presentation Notes
When a failure of an ACR occurs, the software automatically switches to the Clearance tab, which has now turned red, and a pop-up appears, indicating which ACR(s) failed. This indicates that there would be an issue if you were to continue on the current course – but perhaps that not what is going to be done. 

So, the recommendation is that a proper clearance scan should be done immediately against an up-to-date project ahead – where you actually plan to drill.

The user must acknowledge that they have read the information before they can continue.


W Actual Wellpath Ell:li-'t-l:ln_ I:I_#CE. RV/1 [ Demo AWE | _|-.-:,_,:.|.-|._:'_-. =T

-EHI: Edit '_l-{l:.-'-r Coordinate mode Columns Formats Outputs  Help !

Detads | Welpath Bl Clearance | Hazards Destance from Plan | Traveling Cyiinder | Comments

Offsat Wels List Mok

Platform O definitive offsets In _I:"-'_' dearance caboations ;h'e-si_:-:-tt-:l
x s bedow, positonal uncertainty for the
Primary ACR projecon-to-tit and look -shead

stabons s caltuated usng the aurrént
R-type Stop Driling, Closast Approach w/HoleCsg Limit: 1.0, StdDesv: 3.00 wSurface Uncert B ={D-HC)/PU survey ool model.,

Alternate ACR In all dearance caicdabont sisewhers,
_ the “bbrd drillng” survey tool model
Mane is used for the projecton-to-bit station,

Fath Look Ahead

Use | Extension of projectan o bt w | o ook ahead D00 from the it to MD 2850.0 m
Paths to Lt i Tabw Motes and Warmngs

Fadng paths ACR needs casng size but no casng found foe raference path
@ Al paths

- Last Survey Point | Projection to Bit ad 100.0 m from 2750.0 to 2850.0 m
at MD 2730.0 m at MD 2750.0 m Alk ACR

Offset Wellpath Name ACR ACR TR QRCE S pciinc)
as "Wellpath [ Wellbore ]” Available Available Aualahl-ei
(Left click name to highbght n viewer) Status | Space HfA Space M/ A Ref MD | Space |[Sep Rabio NfA | MN/A

130/60A-D06Z [ 130/60A-D062 ] B == -~ 4542 — 850.00  -7.02 0.90
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Presenter
Presentation Notes
Several pieces of information appear on the Clearance tab: arguably, the most useful of these is the available space: essentially the C-C (center-to-center distance) minus MASD (minimum allowable separation distance); displayed at first failure MD, as well as the last survey station and the projection to bit location.


W Actual Wellpath Editor: D_ACLRV/1 [ Demo AWB ] e (B -3

File Edit View Coordinate mode Columns Formats Outputs Help

Details ’ Wellpath . Clearance  Hazards | Distance from Plan 1 Traveling Cylinder ‘ Comments

Offset Wells List Note

Platform D definitive offsets In the dearance calculations presented
below, positional uncertainty for the
Primary ACR projection-to-bit and look-ahead
stations is calculated using the current
R-type Stop Drilling, Closest Approach w/HoleCsg Limit: 1.0, StdDev:3.00 w/Surface Uncert R=(D-HC)/PU survey tool model.

Alternate ACR In all dearance calculations elsewhere,
‘ = - the "blind drilling” survey tool model
one is used for the projection-to-bit station.

Path Look Ahead

Use [Extension of projection to bit v \ to look ahead 100 m from the bit to MD 2850.0 m

Paths to List in Table Notes and Warnings

Failing paths ACR needs casing size but no casing found for reference path
Q@ All paths

Last Survey Point Projection to Bit Look Ahead 100.0 m from 2750.0 to 2850.0 m
atMD 2730.0 m atMD 2750.0 m ACR Alt ACR
Offset Wellpath Name ACR ACR Min Sep Ratio: 1.0 (Not specified)

as "Wellpath [ Wellbore |" Available Available Available
(Left click name to highlight in viewer) N/A N/A Ref MD Space |Sep Ratio| N/A N/A N/A

130/60A-D06Z [ 130/60A-D06Z ]
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Presenter
Presentation Notes
A user can click on any line in the spreadsheet to highlight the line, as well as highlight the path in the 3D Viewer.


W Actual Wellpath Editor: D_ACL RV/1
File Edit View

Details | Wellpath Bl Clearance |Hazards

Offset Wells List

Coordinate mode Columns

Platform D definitive offsets

Primary ACR

Q CoViz 4D Viewer: pid (12628), ipc (7537)
R-type Sto

Alternate

None

Path Look

Use | Ex

Paths to L

Failing
Q@ All path

[ Demo AWB |

Formats Outputs

Distance from Plan | Traveling Cylinder | Comments

Note

In the dearance calculations presented
below, positional uncertainty for the
projection-to-bit and look-ahead
stations is calculated using the current
survey tool model.

In all dearance calculations elsewhere,
the "blind drilling™ survey tool model
is used for the projection-to-bit station.

d 100.0 m from 2750.0 to 2850.0 m
Alt ACR
(Not specified)
i Sep Ratio --

I ml Pan @

3 October 2013
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Presenter
Presentation Notes
A user can click on any line in the spreadsheet to highlight the line, as well as highlight the path in the 3D Viewer.


W Actual Wellpath Editor: D_ACLRV/1 [ Demo AWB ]

File Edit View Coordinate mode Columns Formats Outputs Help

Details | Wellpath . Clearance | Hazards | Distance from Plan | Traveling Cylinder ’ Comments

Offset Wells List Note
Platform D definitive offsets In the dearance calculations presented
below, positional uncertainty for the
Primary ACR projection-to-bit and look-ahead
G CoViz 4D Viewer: pid (12628), ipc (7537) stations is calculated using the current

R—t]fpe Sto EI'E Edit EiE‘w‘ ﬂindl:l'w' EiE.FﬂEr _lur.-_'rr T|:||:|_5. In Sur.‘{'ey tOOI mOdEL

ET % IE} By | K &

= L & B iih %, '

Alternate r s I TS In all dearance calculations elsewhere,
' 1 i the "blind drilling™ survey tool model

is used for the projection-to-bit station.

.'I,[|

H AL L

None

Path Look

Use Ex

Paths to L

Failing f aajasanalunn s anuilsnndiEsniEnEEN

@ All path

d 100.0 m from 2750.0 to 2850.0 m

Alt ACR
(Not specified)
i--

B e 0 5 & a2 @I 1885 Zexag |L - e | pan B3]
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Presenter
Presentation Notes
A traveling cylinder disk can be turned on in the 3D Viewer to aid in understanding how the paths are spatially distributed.


W Actual Wellpath Editor: D_ACLRV/1 [ Demo AWB ] e (B -3

File Edit View Coordinate mode Columns Formats Outputs Help

Details ’ Wellpath . Clearance  Hazards | Distance from Plan 1 Traveling Cylinder ‘ Comments

Offset Wells List Note

Platform D definitive offsets In the dearance calculations presented
below, positional uncertainty for the
Primary ACR projection-to-bit and look-ahead
stations is calculated using the current
R-type Stop Drilling, Closest Approach w/Holelill Limit: 1.0, StdDev:3.00 w/Surface Uncert R=(D-HC)/PU survey tool model.

Alternate ACR In all dearance calculations elsewhere,
‘ = - the "blind drilling” survey tool model
one is used for the projection-to-bit station.

Path Look Ahead

Use [Extension of projection to bit v \ to look ahead 100 m from the bit to MD 2850.0 m

Paths to List in Table Notes and Warnings

Failing paths ACR needs casing size but no casing found for reference path
Q@ All paths

Last Survey Point Projection to Bit Look Ahead 100.0 m from 2750.0 to 2850.0 m
atMD 2730.0 m atMD 2750.0 m ACR Alt ACR
Offset Wellpath Name ACR ACR Min Sep Ratio: 1.0 (Not specified)

as "Wellpath [ Wellbore |" Available Available Available
(Left click name to highlight in viewer) N/A N/A Ref MD Space |Sep Ratio| N/A N/A N/A

130/60A-D06Z [ 130/60A-D06Z ]
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Presenter
Presentation Notes
An yellow warning exclamation point on the Distance from Plan tab is another indication that there may be something to worry about. Users should have seen that warning before getting to this point.


W Actual Wellpath Editor: D_ACLEV/1 [ Demo AWE ] -

File Edit View Coordinate mode Columns Formats Outputs | Help

Details | Wellpath | | Clearance | Hazards |

Reference Planned Path

@ Fulfilled plan: Demo - alternate kick off rev1 - TD azi 80, inc 90 - Demo Auto CL [
Active projection:

Display the last | 15 :

Traveling Cylinder Offset from Plan to Actual
Actual Plan Plan Plan Plan

(none)

stations on actual path

MD

(m)

2370.00
2400.00
2424, 36
2430.00
2460.00
2490.00
2520.00
2550.00
2580.00
2610.00
2040.00
2670.00
2700.00
2730.00
2750.00

MD

(m)

2360.63
2390.42
2414.42
2419.97
29413, 37
2478.72
2508.27
2537.84
2567.24
2596.33
2525.01
2653.16
2680.67
2707.47
2724.90

TvVD

(m)
2092.58
210213
2109.83
2111.61
2121.04
2130.46
2133.81
2143.80
2157.33
2163.36
2172.85
213,77
2186.10
2191.86
2195.37

Morthing

421,34
506,07
526,00
530,60
555,01
579,38
603,70
627,38
650,22
672.06
692,79
12,32
£30,59
747,55
758,12

Easting

330,42
344,00
354.95
35747
370.88
384,26
398.19
413,44
429,86
447.32
455,06
484,70
204, 23
224,21
237.b1

Coordinate Mode and References

| Update from DB |

M/E are in local coordinates referenced to Slot
TVD from Rig on Demo (RT)

Show coordinates of actual

TC Bearing
from M

(deg)
33.559
29,958
29,400
29.041
27,250
26,5381
27.107
26,199
24, 244
21,706
18.864
15,910
13.032
10,383

8. 777

MD from Rig on Demo (RT)

Highlight distances greater than | 10 m

Highside Trawv Cyl Above or Right or Delta

Angle Distance | Below {-) Plan Left {-) of Plan
(deq) (m) (m) (m)
4.782 0.68 0.63 0.06
1,181 4.08 4.08 0.08
0.623 8.24 a.249 0.09
0.264 9.30 9.30 0.04
-1.527 0.41
-2. 1596 -0.82
-4.153 -2.01

sos NGRS <
= T Y
15,576 | IS I
2403 | I IS
20,72 | IS I
-35.255 | IS I
50,510 |G GOSN
43,752 [ NG IS

IMC
(deg)
3.774
9,259
10,394
11.171
11.723
12,006
11.870
11,359
11.035
10,576
9.701
8.77/4
£.975
f.262
0.720

Delta
AZ

(deg)
-0.000
0,106
-0.030
-0.878
0,852
0,743
-2,929
-3. /31
-8.600
-11.449
-14. 200
-16.874
-19,381
-21,781
-23.356
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Presenter
Presentation Notes
Using the Distance from Plan tab can give an earlier warning that there may be problems. When a station goes beyond the user-specified distance, in any direction (above/below plan, left/right of plan, or in the traveling cylinder plan), that distance is highlighted.  In this case, trouble started 11 stations back.


W Traveling Cylinder - S —o

Reference is planned path Highlighted MD range on reference path
Demo - alternate Kick off rev1 _ is 0to 3221 m

330 2 1

A

Orientation’is Map North
MD reference is Rig on Demo (RT)
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Presenter
Presentation Notes
Looking at the Traveling Cylinder plot could have helped…if it was done. But the laws of human behavior indicate that the TC plot may not always be used. Having a bit more of a safety net by doing behind the scenes automated clearance calculations can help.


Conclusions

o Although policies are In place, often
clearance calculations are not run upon
entering survey stations

o Automating a process to provide an alert
can be useful

e The alert may trigger a user to proceed
with other safety critical activities

e At a minimum, users have acknowledged
the warning and, to some extent,
accepted responsiblility

SPE WPTS / ISCWSA 35™" meeting


Presenter
Presentation Notes
Automated clearances on a small look ahead provide a useful alert. They do not replace traditional methods, but rather enhance the process 


Legal Information

All rights reserved. No part of this presentation may be reproduced, translated, or transmitted
In any form or by any means, electronic or mechanical, including photocopying, recording, use
or capture Iin any information storage or retrieval system, or otherwise, without the express
prior written permission of Dynamic Graphics, Inc. The information contained in this document
IS subject to change without notice and should not be taken as a commitment, representation,
or warranty on the part of Dynamic Graphics, Inc.

Further, Dynamic Graphics, Inc. assumes no responsibility for errors that may appear in this

presentation. The software contained In this presentation is licensed for use by the original

licensee only and may be used only In strict accordance with the terms of such license. The

logo shown below iIs a trademark of Dynamic Graphics, Inc. that iIs a registered trademark or
the subject of pending applications in various countries.

d DYNAMIC GRAPHICS, INC.
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