


Topics of Discussion
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Survey Analysis

What if Scenarios — Tool Calibration and/or Bias Errors
Calculate Geomagnetic Reference Model values

Apply Model or Infield Reference (IER) values to data

Read downhole MWD measured values

Calculate Total Field, Dip, Gravity Totals, Inclination and Azimuth etc.
Graphical plots of calculated data

DIY — “Do It Yourself” scenarios

Recognition of potential MWD Instrumentation Issues
Application of probable Bias Correction (where appropriate)
Justification of applied Bias Corrections

10. Decision — Reliable, Trip, Resurvey?
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Well Details
Client: Anglian il Company Lid.
Field: Louisana Riverside Hilton

Well Name: AAD

Offshore Structure:
Ground Level: 1234 m

RKB above GL: 123 m
RKE above M5L: 1357 m

Morth Reference: | True Morth W
User Defined

Coordinate System: | LAS3-5

Map Geographic
Coordinates Coordinates @
Morthings: 161,128.26 N 29° 56" 51.0800" N
Eastings: 1,12253011E 507 03 50.2500" W

Grd Convergence: 0.635
Gravity Field: 0.999320 Gn

Uszer Defined
Date: 041072013 -
Be: 47696 nT
Dipe: 55.383
Dece: {.383

L Copyright © Agilis Software Solutions Incofﬁorated 2013 — All rights r'e‘s%rved -



nput Data

s i et

Measured
Gy
(G)

-0.001500
0.000030
-0.000200
0.0105930
-0.00&030
0.002220
0.001310
0.002950
-0.001260
-0.015230
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Measured

Gz
(G]

0.993050
0.938720
0.938550
0.958320
0.938300
0.953300
0.939650
0.993420
0.5923430
05593420

Measured

Bx

(nT)

13,259
-23.3242
-21,365

-2,.205

24537
-13.361

22,455

24,568

21,050
-13,.264

Measured
By
(nT)

-20,388
1.796

Measured

Bz

(nT)

45,560
45371
45,210
45277
45,357
45,406
45,445
45,325
45,346
45,225

-

Earth’s

Bt

(nT)

47,696
47,696
47,696
47,696
47,696
47,696
47,696
47,636
47,636
47,696




Raw Data
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Raw LC
dDip BtDip Calc  Inclination Azimuth Toolface
(%) (nT) (" () (%)

2626 5615 0.103 173637 236.310
2476 5575 0.332 196.762 0.291
2475 5,524 0.733 213.850 356.410
2618 5,547 0.643 185.316 78.680
2 568 5572 0.500 133.095 223746
2509 5527 0.200 196.327 39.637
2637 5585 0.422 217.11 165.775
2625 5574 0.624 200.685 164.250
2 665 5589 0.661 204 487 186.280
2618 5.535 0.873 211615 270.564

-
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Y Data

DY Values (Run #100)

Same as Previous [ ]

Accelerometer Biases:

diGx: 0.001000
dGy: 0001500 G
dGz: 0.000000

Magnetometer Biases:

d B 20

nT

| Survey Earth's Diy Diy Earth's Diy Diy Diry dBy: 40 nT
Depth Bt Bt dB Dip Dip dbip BtDip Calc _
No- “im) (nT) (nT) (nT) ) § § (nT) afz: Rl

: 0.024
100 43.40 47,6596 47,715 13 59.333 59.332 -0.051
100 50.50 47,696 47,682 -2 59343 59.31 -0.072
100 53.40 47,696 47,709 13 59.383 595.458 0.074
100 7740 47,696 47,633 -8 59.333 59.344 -0.033
0.001
0.022 16
100 161.40 47,696 47604 -1 59.333 59.382 -0.001 2
0.027
0.000

Magnetometer Scale Factors:

Sx 0.00 %
Sy 0.00 %
Sz 000 %

TR

Apply

0.790 207.235 274738

~ -
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iclination vs Measured Depth
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Inclination vs Measured Depth

Run #100
Run #200

I I I
500.00 1,000.00 1,500.00

Measured Depth (m)
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Azimuth vs Measured Depth

Run #100
Run #200

| ! I |
R00.00 1,000.00 1,500.00
Measured Depth (m)
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DY Values (Run #300)

Same as Previous [

Accelerometer Biases:

diGox: 0.000000
dGy: 0.000000
dGz: 0.000000

Magnetometer Biases:

dBux: 0 nT

dBy: 0 nT
dBaz: 0 nT

Magnetometer Scale Factors:

0.00 %
Sy 000 %
Sz 0.00 %

| Apply |

1.005000
1.004000
1.003000
1.002000

1.001000
=.1.000000
0.999000
0.998000
0.957000 -
0.996000 -
0.995000 -

s
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0.000

I
10:0.000

|
200.000
Gravity Highside (7)

I
300.000
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DY Values (Run #300)
Same as Previous [ | Gtotal vs ng hside Toolface

Accelerometer Biases:

dGox: H.001500 G
dGy: p.OoNMD G
dGz: 0.000000 G

11

Magnetometer Biases:

1.001000

#

dBax: 0 aT = —-——— e
dBy: 0 nT 51'm . gitn Gt
dBz: 0 nT 0333000 ] & GtDIY
0.992000 - | Sin Gt DIY
Magnetometer Scale Factors: - L :
0.957000 - " et o
Sx: 0.00 % -
Sz 0.00 % 0.395000 T | T I T 1 T
0.000 100.000 200.000 300.000
Gravity Highside (7)
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ection of Bz Magnetometer Btotal
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DY Values (Run &#200)
Same as Previous [ Btotal vs Measured DE'FI'th

Accelerometer Biases:

diGx:
dGy: 0002000 G

-0.000500

dGz: 0.000000 G =LLig Q Q

50,500 y F:I:tl c:t\lt:

Magnetometer Biases: Eﬂ.ﬂﬂﬂ - - -

dBx: 0 nT — 49, Eﬂ'ﬂ' 1 7 5
dBy: 0 nT = 49, ﬂﬂﬂ —

dBz: nT

Magnetometer Scale Factors:

000 %
Sy 0.00 % 46 500 -

Sz 000 % 46,000 - : i . . .

|
0.00 500.00 1,000.00 1,500.00
Measured Depth (m)
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Correction of Bz Magnetometer, Btotal
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DY Values (Run #200)
Same as Previous [ Biotal vs Measured Depth

Accelerometer Biases:

dGx: -0.000200
dGy: 0.002000
dGz: 0.000000

Magnetometer Biases:

Run #100

dBx: 0 nT
dBy: 0 nT
dBz: 3500 nT

Magnetometer Scale Factors:

0.00 %
Sy 0.00 %
Sz 0.00 % | .
500.00

| |
1,000.00 1,500.00
Measured Depth (m)

A
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Correction of Bz Magn

etometer, Dip
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DY Values (Run #200) _
Same as Previous [ Dlp vs Measured DE'pﬂ']

Accelerometer Biases:

dGx: -0.000200
dGy: 0.002000
dGz: 0.000000

Magnetometer Biases:

Run #100

dBx: 0 nT

dBy: 0 nT
dBz: 0 nT

Run #200

Magnetometer Scale Factors:

0.00 %
Sy 0.00 9% ;
Sz 000 % | —
500.00

I I
1,000.00 1,500.00

Measured Depth (m) Y.
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orrection of Bz Magnetometer, Dip i
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DY Values (Run &200) _
Same as Previous [ Dlp vs Measured DE'FI'“]

Accelerometer Biases:

dGx: -0.000500
dGy: 0.002000
dGz: 0.000000

Magnetometer Biases:

Run #100

dBx: 0 nT i
dBy: D nT : —— D!pe

: e [
dBz: 3500 nT | #— Dip DIY

Magnetometer Scale Factors:

000 %
Sy 0.00 %
Sz 0.00 %

| |
1,000.00 1,500.00
Measured Depth (m)

I
500.00
_,-’
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tDip vs Measured Depth
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DY Values (Run E200) )
Same as Previous [ BitDip vs Measured Depth

Accelerometer Biases:

dGax: -0. 000500
dGy: D.002000 G
dGz: 0.000000

Magnetometer Biases: | B ] § § %
dEx: 000 o7 = 3,500 1 = H H*
dBy: 000" ur 30007 5 S S " = BiDip
4Bz 3500 nT 23007 & e o == BiDip DIY

Magnetometer Scale Factors:

000 %
Sy 000 % 500 -

Sz 000 % () et e S

0.00 H00.00 1,000.00 1,500.00
Measured Depth (m)
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t of Azimuth vs Measured Depth
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DY Values (Run H#200)

Same as Previous ||

Accelerometer Biazes:

dGx:  -D.000500
dGy:  0.002000 G 105.000
dGz:  0.000000

Magnetometer Biases: 55.000 8
dBx: 0.00, nT E 30.000 :th
dBy: 000, o g 85000 5 " LcAzim.
dBz: 3500 ot 5o X T = Lc Azim. DIY

= Gyro Azim.
75.000

70.000

Magnetometer Scale Factors:

S 000 %
Sy 000 %% £5.000
Sz: 000 %

| | ]
0.00 R00.00 1,000.00 1,500.00
Measured Depth (m)
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DY Values (Run E200)

Same as Previous ||

Accelerometer Biases:

dGax: -0. 000500
dGy: 0.002000
dGz: 0.000000

Magnetometer Biases:

dBx: 0.00 nT
dBy: 0.00 nT
dBz: 3500 nT

Magnetometer Scale Factors:

000 %
Sy 000 %
Sz: 0.00 %
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dBh/dBv vs Measured Depth

= 8.000

= 6,000
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= -2,000

= -4,000

= -6,000

Cialta Bh (nT|

Run #200
Run #300

I I I
500.00 1,000.00 1,500.00

Measured Depth (m)
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Chart of dBh and dBv vs Measured Dept
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) lole Location

Bl e .

15 sy
-y e -
Y Survey Data
it

Distance = 55.50m at 1,594.50m measured depth
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Survey Analysis — Application

= Datatables of MWD raw sensor data and calculated values
= Graphical Representation of QC Data
= Utilize “What if” Scenarios to determine potential biasing
= Allows recognition of
- Potential problems with MWD
« Potential assembly biasing
« Potential influence of biasing upon azimuth
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