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1.0 - Introduction

The following document is a guide to Innova's QAQC, Short Collar Correction (SCC) and Multi Station
Analysis modules within Innova Engineering.

The purpose of this document is to guide a new user through the layout, setup, calculation and

outputs for these modules.
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2.0 - QAQC Module

This module takes raw data from the MWD accelerometer (GX, GY & GZ) and magnetometer (HX, HY
& HZ) and checks the generated outputs against the local geomagnetic data to ensure that the
survey falls within accepted tolerances.

2.1 - Required Inputs

In order to run the QAQC check, the following inputs are required.

e RAW Survey Data section of the Surveys tab
Latitude: Required to calculate the SCC Delta Azi in the Magnetic Spacing Calculator

o HL Ref — Reference magnetic field

o Dip Ref — Reference magnetic dip angle

o TAC — Total Applied Correction - Automatically calculated based on North Reference
selected
Grid convergence — Angle between True North & Grid North from True North
Declination — Magnetic declination - Angle between True North & Magnetic North from
True North

o North reference — The north reference the surveys are referenced to. Either True or
Grid.

o This data is generally obtained from the well planning department who generate the
data using programs like IGRF, BGGM & HDGM.

Raw Survey Dats
Latiude  HL Ref (uT)  Dip TAC Grid Conv Dec MNorth Ref
| ooo | o000 | op0 [ ooo | 000 0.00 |Grid j

e Magnetic Units associated with HX, HY & HZ.
o Geolink / Tensor (mv), SSP / SUCOP (uT), nT, nT no XY inversion, EVO / Applied Physics or

Vertex
Magnetics ¥+  Geolink / Tensor (mv)
Accelerometers ¥ S5P / SUCOP (uT)
Jet Size > nT
Set APl Units nTno XY inversion
Set 5l Units EVO / Applied Physics
Set Canadian Units Vertex

e Accelerometer Units: Associated with GX, GY & GZ.
o G or mG. The option to Invert Z Axis can be checked or unchecked irrespective of the
accelerometer unit choice

Accelerometers v G
let Size > mia
5et AP Units Invert £ Axis

® Raw data from the MWD tool (GX, GY, GZ, HX, HY & HZ) + Measured Depth
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2.2 - RAW survey QC Limits

It is important that the correct QC limits are set. These values are the * limits used to compare the
measured values against the calculated values. If these limits are not accurate it is possible that
surveys may pass, which should not pass and conversely surveys may fail, when they should pass.

QC Limits X
Uncorrected SCC Surveys MSA Surveys
Dip Tol (°) 0.5000 Dip Tol (°) | 0.2500
HL Tol (uT) [ 0.3000 HLTol (uT) [ 03000

GTTol(g) | 0.0050

Ref Gravity (g) [ 1.0000

oK | Cancel |

The QC default limits set in Engineer are industry standard. It is however possible to change these if
required. You can do this as follows:

e Inthe Surveys tab, select Raw Surveys from the Survey Selection drop down.

Survey Selection

=

Actual Surveys

Well Plan Swrveys

e Select Options from the top toolbar and then Raw Survey QC Limits.

o Note, that you can only access these values when you have Raw Surveys selected.

e Individual limits can now be changed as required.

e Note, that any changes made to these limits will only be valid for each specific project. When
creating a new project, limits will be the default values until changed.
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2.3 - QAQC calculation and Outputs

2.3.1 - Calculation Setup

e Ensure that the correct units have been selected, fill in the RAW Surveys Tab data (HL, Dip
etc) and ensure that you have the correct RAW survey QC limits assigned.

e Ensure that you have the correct survey calculation method selected: Options - Survey
Calculation Method. The default is Minimum Curvature and is very unlikely to be anything
other than this.

e Select Raw surveys from the survey selection drop down menu.

e You can now enter your raw MWD data on a survey by survey basis, or if you are
retrospectively checking an existing survey you can add the whole thing in one go

o You can copy and paste the data, or

o Go to File - Import Survey - you can then select the file you want to import

o Note that in the drop down file type menu, there is an option that says Navigator
SCC .txt. This should be used when importing Navigator export files (Navigator
export files also contain the Geomag data; therefore, once imported ensure the
Geomag data that has been pulled in is correct)

Tab Delimited [*.td)

Tab Delimited (*.bd)
Space delimited (*.txt)

Comma Delimited {*.csv)
Excel 2003 File (*.xls)
Exccel 2007 File (*alsx)
Mavigator SCC (*.bd)

2.3.2 - Outputs

The generated HL, GT and Dip values are compared to the reference data in the RAW surveys Tab
and any of the generated values out with the selected QC limits will be highlighted in - For a
survey station to pass the QAQC procedure, they must fall within the QC limits and therefore not be
highlighted.

Any surveys which have been highlighted should be rejected and retaken, unless it is possible to use
the Short Collar Correction (SCC) algorithm to correct them to within the accepted limits.

Drilistring, Well Geometry and Fluids  Strveys } Enginessing Parameters | Drlling Data | Gementing |

Vertical Secion Survey Selecion Raw Survey Data Survey Comections

Az Origin N5 Origin EW AC  Grd Conv Dedination  North Ref Offsen (m) Inc Stan Inc Sbop Inc Sbep DiS TF  BHA Anahysis Cake

0.000 0.000 0.000 Raw Surveys - 43,5822 58,505 -D.080D0 6350  |Grid - 1% Single
MD {m) 3 GY [=3 HX HY HZ Inc Azi Inc5AG | AZiSCC | HLSCC | DipSCC HL 53 Dip Rot DehaInc | Dekm Azi | TVD(m) | NS s

1} €16,00 0.0025 0.0115 1.0000 01537 | 01710 | 045 0.67 M43 2340 | s0.020¢ | 594321 SRS 1coo:  EDEEEN 07386 0.0272 61588 8.
2| s4500 -0.0080 -0.0145 10000 0.2285 0.1216 0.4431 095 220,44 22041 49.5433 | so.5783 (RN ioo0:  |EDEEEEN 27071 0.0344 644,85 k)
3| &m0 0.0160 -0.0045 10000 0.1421 0.2157 0.4435 095 228,45 2840 | 495448 | 59575 ([EEEEEN toco: (RN s7icc 0.0482 67287 £
4| 70180 0.0045 0.0030 1.0000 01178 0.2241 0.4468 031 28291 28289 499744 | 595199 (RSN 1ooo0  |[EDEEEEN <2752 0.0171 701,67 2
5 73040 -0.0085 0.0020 10000 01732 -0.1827 0.4452 052 301.29 30126 49.5684 | 59.5315 (NN  icco0  |EDEEEEN <scove 0.0285 73027 -5
6| 7s9.60 0.0130 -0.0075 10000 0.0952 0.2281 0.4508 0.86 4287 4290 499203 | soc2s0 (NN 1oo0: DR cc4i4 00330 | 75947 2
7| 78740 0.0435 0.0130 0.99%0 0.2212 00839 0.4563 250 4101 411 499289 | soc1s2 (NN oo | 175161 -0.0961 787.26 -

The values in the SCC column's will be generated regardless of whether a survey passes QAQC or
not, and should therefore be disregarded, unless of course you are using the correction.
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3.0 - Short Collar Correction Module

Short Collar Correction (SCC) corrects for magnetic interference in the Z axis. It should be noted that
for the short collar correction algorithm to work correctly the Z axis must be aligned with the hole
direction i.e. the Z axis points along hole. If this is not the case the short collar correction algorithm
will not work. All major MWD companies with the exception of Schlumberger have the Z axis aligned
with the along hole direction.

3.1 - Magnetic Calculator

Firstly, you need to ensure that the following data has been added to Engineering.

e Proposed BHA with the relevant components marked as non-magnetic
e Well Plan, in the Surveys Tab under Well Plan Surveys
e Raw Survey Data section and Sensor offset in the Survey Corrections section

You can now calculate the well path magnetics: Calculate - Wellpath Magnetic Interference or [l

A window will now appear with the results and will look like the screen shot below.

Wellpath Magnetics Results x
File
- = MD Inc Azi Delta Bz | Delta Azimuth | Delta Dip | Delta HL | Theoretical Bz | SCC Delta Azi A
No intermediate steel 1| 0.00 000 359.90 6.67 o D s 0.00
2 | 96.50 | 1.46 | 260.65 | 6.67 052 [ s 0.04
3 | 200.00 | 0.98 | 28821 6.67 033 I o 0.02
4 | 297.00 | 1.08 [ 254.53 | 6.67 03 R s 0.03
Hi= 10201 k) 5 | 24550 0.76  267.33 | 6.67 [ |0 0.02
Dip=67.865(deg) 6 | 357.50 | 1.15 | 268.51 | 6.67 0.41 L 0.03
P2 7 | 370.00 | 1.55 | 242.03 | 6.67 0.49 I 0.03
EB e O o L0 | M 053 | .ss LR
9 | 394.00 | 3.25 19448 6.67 030 IR 44 0.02
10 | 406.50 | 4.24 | 188.20 | 6.67 vzz [ 10 0.02
11 | 418.50 | 5.47 | 185.86| 6.67 0.21 [ [ 0.01
1 2R w0 X IR0 6 1EE AT ROk 07 N o2 JETE)
s e snililes R wlll 0 030 [ 203 e
14 | 45550 | B.17 | 179.49 | 6.67 0.03 I 0.00
L3 15 | 467.50 | 8.82 | 176.52 | 6.67 [ | 0.01
16 | 479.50 | 9.58 | 170.03 | 6.67 0.63 [ 0.05
17 | 492.00 10.34 163.58 | 6.67 12 [ s 0.08
X Sensor Offset=15.87(m) 18 | 504.00 | 1114 [157.03 | 6.67 1.66 . 0.12
19 | 516.50 | 11.73 [ 150.52| 6.67 2.20 | | R 0.16
20 | 528.50 | 12.71 | 144.01| 6.67 205 [N 2.6 0.21
2 i 1900 et ohr 357 [ o0 927
22 | 553.00 1543 136.79| 6.67 +03 I 034 0.30
L1-13.15(m) 2ol bl b 418 S .2 A
24 | 577.00 [ 17.19 [ 142.23 | 6.67 <07 S 2 0.31
L2 L2=2.72(m) 25 | 589.00  18.14 14512 | 6.67 4.04 I s 031
b e Al B 411 N 7 82
13=5.48(m) 27 | 613.50 | 20.26 | 148.14 | 6.67 221 N 0.33
28 | 626.00 | 2138 148.76 | 6.67 43 I oo 0.34
29 | 638.00 | 22.57 | 148.29 | 6.67 4.70 | [ 037
30 | 650.00  23.60 148.62 | 6.67 4.89 I s+ 0.39
4 e s B bl 511 . 0 i3
32 | 687.00 | 25.91 | 148.62 | 6.67 s40 N 4o 0.43
33 | 699.00 26.16 148.06| 6.67 s5+ I o 0.45
34 | 711.00 | 2591 [ 147.35| 6.67 5.58 s 0.45
35 | 723.50 | 27.11 | 145.86 | 6.67 6.08 I s 0.49
36 | 748.00 | 20.77 | 141.69 | 6.67 734 [ [ En 0.61
Bt St cE e IR AR il f 700 S 5o S
38 | 77250 3043 140.38| 6.67 7.70 L 0.65
B2 2a8 0 mW 39 | 784.50 | 3068 14024 6.67 779 R s 0.65
40 | 796.50  30.53 14031 6.67 7« T o 0.65
41 | 809.00 | 30.51 | 140.24 | 6.67 7.74 I - 0.65
42 | 821.00 | 30.47 | 14007 6.67 s T 2o 0.65
43 | 833.00 | 30.20 | 139.80 | 6.67 2 I 0.65
44 | 857.50 30.23 | 139.40 | 6.67 77z I 2 0.65
45 | B869.50 | 30.30 139.56 | 6.67 7.78 . 0.65
46 | 881.50 | 30.07 | 139.13 | 6.67 7.78 I o 0.65 v

Recalcubte P1 J 500.00 P2 740.00 I Override Pola
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Results

The P1

Azimuth: The azimuth displayed is referenced to Magnetic North and will therefore look
different when compared to the azimuth that was entered in the plan (which could be
referenced to Grid or True North). The correction applied to the input azimuth is automatic
and is based on the Geomagnetic data that you have entered in the Raw Survey Data
Section.

Delta Bz: The expected error between the Theoretical Bz and the Measured Bz (from MWD)
for raw, uncorrected surveys.

Delta Azimuth: The expected error in the raw uncorrected azimuth reading, <0.5 degrees is
considered acceptable

Delta Dip: The expected error between the calculated dip (from the geo-mag data) and the
actual measured value (from MWD). This will be highlighted in red if the value is greater
than the tolerance entered in the QC Limits dialog.

Delta HL: The expected error between the calculated magnetic field strength (from the geo-
mag data) and the actual measured value (from MWD). This will be highlighted in red if the
value is greater than the tolerance entered in the QC Limits dialog.

Theoretical Bz: The theoretical magnetic field strength expected in the Z axis with no
interference.

SCC Delta Azi: The expected error in the SCC corrected azimuth, <0.5 degrees is considered
acceptable. This is affected by the Latitude entered in the Raw Survey Data section.

and P2 pole strength values are automatically selected based on the component type and

size above and below the non mag components in the string. These can be overridden by the user if

necessary, by checking the override pole box at the bottom right of the dialog and alternative values

can then be entered by the user. Once entered, the user must select recalculate.

The whole output can be saved to pdf by selecting File — Export to PDF.

The data table can be exported to Excel by selecting File - Export.

These results can be used to make an informed decision as to whether there is a requirement to run

the SCC algorithm, add additional non-mag or do nothing. Company policy will dictate what error

values are considered acceptable.
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3.2 - SCC Limitations

When it is deemed necessary to run SCC, careful consideration should be given to the planned well
path, as there are defined limitations to the SCC which must be adhered to. Failure to follow these
guidelines could result in surveys passing correction which should not. The SCC limits are listed in the

table below.
Inclination Range (Deg) Azimuth Range (Deg) Limitations
0-60 0-360 No Limitations
60-90 0-60, 120-240, 300-360 No Limitations
60-90 60-70, 110-120, 240-250, 290-300 See Note (1)
60-90 70-110, 250-290 See Note (2)

e Note 1 - If possible, SCC should NOT be used and the BHA should be correctly spaced with
non-magnetic tubulars as required.

e Note 2 — SCC must NOT be used if the well path is known to be within these parameters.
Again, the BHA should be correctly spaced with non-magnetic tubulars as required.

e If the above parameters are encountered, then the SCC algorithm will not function correctly
and erratic corrected data will be seen. It is therefore necessary to discuss beforehand with
the Directional Driller/Company Representative as to an agreeable plan of action if the
above criteria are expected to be encountered during the drilling that particular borehole.

If the planned wellbore falls out with the above limitations, SCC should NOT be used, and you
should ensure that the BHA has the correct non-mag spacing.
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3.3 - Running SCC

When running the SCC, raw survey data is added in the same way as you do for the QAQC.

As with the QAQC, any numbers which are out of spec are highlighted red and should not be used.
However, there are 3 columns (Azi SCC, HL SCC & Dip SCC) which contain corrected values, and as
long as all 3 of these columns are not red, the Azi SCC value can be used instead of the calculated

azimuth.

[ Inncva Engi
Eile
lwws|n ¥

Ynits Qptions Jools Gaiculate:  Plots Sarvey Cartection Results.  Hydtauiies Brsuts - TAD Rievlts  Help

= &2 alelsmieg] el Lo neiml)i Ll e il e (e e

Projecthisme | Descriton |
Eriistring | Surveye | | Driling Dats |
Veertical Section Sirvey Selection Raw Survey Dats ~Survey Comectons
An OngnNS  OngnEW HRef Dip Ref TAC Gnd Comvergence  Decination North Ref Offset (ft) IncStart IncStop  IncStep s Inc SAG Cak Type
00 [ oo [ oo0 [Raw Surveys =l 6.1727 62.77 1140 0.45 .55 [ = 0.00 ] an | op | oo [T -] =
MO () HE e A IncShG | ABSCC | HLSCC | DescC H T | Dp | FRot [N
1 mm 0.5000 L= M | me | asome | £4,145 |
635 04800 L5 % TI04 | 8.6 86,8841
3 a0 04500 L7 7R | | AT | wams | 710059 |
D) 04800 | 0.57 299,11 | Heon | o | S1LO34Y |
5 383.50 04600 | 0.57 59,11 | zmen00 | #s.073 | 110343 |
D 0.4900 .51 am | mam | wmg | 10,7375 |
7 s 0.4800 172 189.33 189.28 493846 5.
3 42000 0.4800 2.5 187.24 187.18 | 49,0244 -19.4760
9] 432.00 0.4800 3.48 184.82 18476 | 49.0710 9.4623
10 44400 0.4700 384 7178 17187 | 431931 3 ] 63.4349
11 456,50 0.4700 492 173,42 17352 | 48.9646 35.5377
12| 469.00 0.4700 5.42 17141 171.56 -18.4349
13 48100 0.4600 6.96 173.19 173.33 65.5560
14 493,00 0.4600 9.6 169.70
15| 505, 0.4500 .07 167,51
16 529.50 0.4400 11.55 160.34
17| 54150 0.4400 1261 158,32
18 55450 0.4300 13.39 158.81
18] 566.50 0.4300 13.99 156,86
0| 578.50 0.4300 15.05 158.74 5
21 53100 0.4200 16.36 155.95 .
22 603.00 0.4200 16.51 154,70 .
615,00 0.4100 17.85 153,45 T
627.50 0.4100 18.73 15116 A
639,50 0.4000 20.12 15167 H
652,00 0.4000 20.70 145,47 X
664.00 0.3900 2175 148.76 X
4 i »
Insertﬁefwel Insert After | Delete

If even one of these 3 cells

should be retaken.

are red, the

corrected azimuth should not be used,

and the survey
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4.0 - Multi-Station Analysis (MSA) Module

Multi Station Analysis is a technique which can be used to calculate Magnetometer biases in the X, Y
& Z axis. This is achieved by examining the measured and theoretical values at each sensor over
multiple stations to find corrections which minimise the errors. These corrections are then applied to
all the raw values to produce corrected surveys.

4.1- MSA Setup

This section will assume that the user has input all data required to run SCC, as these steps must be
complete before MSA can be calculated. In the Surveys tab on the main screen, select the MSA radio
button located at the bottom right of the screen, this will open the Multi Station Analysis dialog.

B Mt Strtion Arisiyms - o
Ha i Bapar Optiars
Magrates Watral Gectme M4 Saramteny
LS GaT) WX [T) WY Ty 2T

The: a iR ks Cog EW BoaSter i S

[ ECCRETT

I Cweride Comaction e
¥ Aoak Bt Weghieg [

)
1

i
i
1
I

Enluls

L S 0 T R T W T R O R I
BEERREELIINELES

SRR

SNNNENNEN

» Y E fry a2 X a5 | @876
045000

- I [ 2645 7| 92150 | 678530
GrT

1

“ I EY I EEm 1954 | 678743

- . . ¥ ESY sion | X 195% | €275
) | 1

L o 55
« 0 | o ¥ ¥ X .1 ¥ ¥ 028 | o3 346 | 148 mon

3797 [ 1 T T a8
14508 | 1303 | 49252 | 67azs | 1000 | 2857 | eseeos | 159300 | 94070 | 185015 [ 1510 | 240 | 1097 | aazs

o All the RAW surveys populated on the main screen can be found here — Note that these
inputs are NOT editable on this page.

B Mot Setien Ardria - o % l
Fia Ym Ragoet Opsern
Mg Ve Sscton, HEA baraitans ¢ Panets
HLRef (uT} Ll HLY T HZwm Rl Do Dec S oy, e an orgn B8 Beian  BmSno GG SFEt PSSP 7 o e BT e
[ [mw [ 1
Frumd B / 5F
Bz ¥ B Y BT Sae S Y Sale I Croaiiia Coiraceen Aty Tnatos _BE'RN“_l_S_'WM_ Do H ]

[ I | [ 7 Apal i Weghtng =

-2
FrigT T

AN | e (23 am . RN
PP | | wan! am | vm | o me
e e | e | e e
e || um | e | aam o
TN T R T
BT T v S R T

e amm
e amn

HiH

(T

e The HL Ref box located at the top left of the screen will contain the value entered on the
main surveys tab. This can however be changed on this screen if a more accurate value is
supplied e.g. from an IFR model

Magnetics
HL Ref (uT) HL X (uT) HLY (uT) HLZ (uT) Ref Dip Dec Grid Conv TAC
47.7989 12,3274 20,9110 41.1765 59.48 7.13 -1.7 8.830
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e IMSA Parameters: The user can select the required Bias and SF start, stop and Step values. If
the LSQ fit does not show a good curve with a minimum found these values can be adjusted
to extend the range of the calculation. Changing the step size can speed up / slow down the
calculation but a smaller step size can increase the accuracy.

MSA Parameters

Bias Start Bias Stop Bias Step SF Start  SF Stop  SF Step
[-1000.0 [1000.00 | 5.00 p [-0.0500 [0.0500 [0.0001 f7

e Values in Use: The user can choose which values to use for the calculation:

o Bz: Choose between SCC or raw. This determines which Bz value is used in the MSA
calculation. If there is a large amount of interference in the Z axis, select the SCC
option as the Z axis interference from the drill string must be removed before the
MSA calculation can be run. If, however the BHA is correctly spaced or the assembly
is run in the SCC no-go zones, then the raw value should be used.

o Azimuth: This selection determines which azimuth is used in the survey calculation
and only affects TVD, NS, EW, DLS etc

o Inclination: This selection determines which inclination is used in the survey
calculation and only affects TVD, NS, EW, DLS etc

Values in Use
Bz Azimuth Inclination

[Raw | [msa | [raw |

o Apply Gt Weighting: Surveys at a higher inclination are given more weighting in the
calculation than surveys at lower inclinations. This is because they have more of an effect on
azimuth. Ticking this box defines if the weighting is applied.

e Override Correction: When this box is ticked the user can manually edit the Bias X, Y, Z and
Scale X, Y, Z values.

4.2 - Running MSA

To run the MSA calculation, select the “Calculate MSA” radio button. The MSA columns will
populate with the relevant corrected values. As with the SCC results, [Calculate MSA | Select Al |
anything out of spec will be highlighted in red. Un-Select Al

Magnetics Vertica Section MSA Parameters QC Parameters

HReFGQT)  HLXGM) HLY 1) nzRefDip  Dec  GrdConv  TAC Az Origin NS Origin EW | Bas StartBas Stop Bas Step  SFStart SFStop  SF Step GT Dip HL  GTRef
[46311¢ [is443 |2io20: |303s: | 574 7 [@18 [035 [3m30 | [0o0 [ 0.00 [ 0.00 0.0 [1000.0 [ 5.0 - [-0.0500 [0.0500 [0.0001 - |[[:0050 [6.5000 [0.3000 [0.9952
Puedo Bas / SF Values in Use

Bias X Baas Y Bias Z Scale X Scale Y Scale Z Bz Azimuth Incination Coloulate MSA Select Al
[Zo [Fo00 [Z000 [Goies [ooe7  [0.00 % Apply Gt Weighting [scc =] [wsa =] [raw = UESS5 Al

Tncuda | O® | & | o C3 G2 2| Uncorinc | Uncor Az | _Ret | Uncor BL| Uncor Dp | GT_| AsiSCC | ALSGC | Dp SGC | SOC B | MSAInc | WA AZ | MSA Rot | MSA HL| MSA D | MA Gt | Tnc 5AG | TV (%) | NS (%) | EVE(®) | VS(R) | TF | OLS degf100 | B degfi00| TRdeg/100| L
1 W |70 | 01050 | 039600 | -0rseen | 2230650000 | 36662250000 | 172ssoumd | 9171 | 3iess | -eassse | deaees 1007 | 635 [ERIEN seseés | 0.5 | 917 | 31607 | seon | seato | 5747 | 100 o0 | om | oo | ox

2 1| 11100 000 | 0sta0e0 | 006050 | ssssionnn | sie7.550000 | 16tersooo0 | 536 | 31935 | es.os2 | aeseeo Nl 100ie 5685 | 31647 | 66105 | 656 | 570 | 1o 395 | cosm | o | s | i | zaw | 23 | oan @
3 12305,00 | 0555680 | 0.25062 | -0077930 | 43363,170000 | 5565250000 | 15815730000 | Sad6 | 5034 | 163147 | se.es NI 1.0015 it | s | 163065 R o708 | 102 10.6% | 15152 | 121580 | 19152 | s | 132 | 081 | 10 |40
4|V 1239900 | 0,870 | 0485260 | 006450 | 43435570000 | 3656620000 | 1520020000 | 5365 | 394 | 20333 | d63sen L0008 e | siees | soes REEH 2% | 1o 17316 | 197785 | -issee0 | 17 oA it | 0m9 | 082 | show
S| 1| 1aee30 0114260 | 0955750 | 0061520 | 22520030000 | 3701015000 | 160s00000 | 5352 | 3935 | -enano | dezree ||NEECHN 1one2 | 3v | sast | e | 276555 | sy | s | 1o 217 | eann | 203 | 2ean | 16550 | 0259 | o5 | oo |
B 1245400 | 0202730 | 0579630 | 0063280 | 5702450000 | -4156.660000 | 16035460000 | 5362 | 31551 | 7006 | s WK voves | 31735 3615 | 3170 | 256309 | a5 | 715 | 1002 7 | 26680 | 25089 | 26680 | mao | 1o | ome | 1ma %m0
7 V1| 1256800 | 08050 | -0555310 | 0059180 | 20707260000 | 36453350000 | 15652960000 | 3338 | 3180 | 36,5003 | asasss |NESEMN 10025 7| s | sisaes | aesor R S | 1003 25003 | 34431 | 31586 | M3 | 7300 | 19 | 025 | -1sm |00
o V1| 12670 099960 | 0.1722 | 00530 | 35543600000 | 24329.290000 | 166450000 | 5255 | 31936 | 9207 | dezsso ) 2550 | au7ss | ssa | desss | srats | ioo 2710 | doos6r | 3351 | onser | 10770 | 2om | oo | 2es | s
s 1267931 | 0083200 | 0.95750 | -0.0M530 | 14362.550000 | 40436600000 | 165600000 | 5255 | 042 | 85537 | s |NERER 10025 2506 | 31637 | eso | et | 57am | 1o 3275 | 050 | e | answ | e | pra | oo | wiam | osw0
10 W | 126983 | 0500080 | 0816210 | 0005550 2054750000 | 16537260000 | 251 | 52006 | sasses | 460377 NS 1003 05677 [ 2515 |57 | 3455 [RESMEET MY 55755 | 40526 | 3790% | 0506 | 350 | 1 | 7 | 11 | 050
11 W[ 1268200 | 054687 | 032655 | 0082150 | 42896240000 | -4202.270000 | 1070000000 | 9241 | 3159 | 15086 | 463k 26 2412 | 317409 | 160350 | 61> | 5705 | 1003 a5 | w252 | senstn | doaser |-awras| issss | -ase | -1 | 20m
2| ¥ | u7mm]| osmso | om0 | . 15160000 | 15994 260000 | esz0000 | 5171 | 02 | dkese | sesoes NI 100 sume | a7 | 133365 | ety | srams | 1o 37228 | arie | wacss | ane | mam | oms | oms | oom |suom
] 12670.00 | 0515340 | 0390340  -0022850 | 43005270000 |_ 1266320000 | 17605550000 | 5131 | 31535 | 2313 | 46 57.26 | arie | w0 | a2 | 1774m | o5 | o5 | oo | w0
14 ]| 1296500 | 0556240 | 0803910 | -0.010550 | -37454.550000 | -20062.050000 | 18045620000 | 3060 | 3151 | -535u47 | 61571 MR 1002t 20603 | st6 | 06ess | dearr | srosh | 1om 38850 | S804 | a7m06s | sseoid | 050 | 45289 | 07 | 4sam | ssow
s O 154100 | 0022850 | -3591.400000 | 22695 520000 | ma | essy | s NEISEN Lo o 30,9 | 556014 | 47065 | ssou | 050 | 4529 | oo | aszw | ssom
® 15153,00 | 015117 | 0991410 | -0033560 | 10004550000 | 40704340000 | 15235230000 | 51.94 | 32586 | 615303 | se.us NN 1.00% EEEN wexe | o | 1on 41675 | e | 507080 | eioes | Gesw0 | %3 | 06 | 87 |00
] W | 1320700 | -0.106050 | 0996080 | 0053560 | 11062030000 | 4OS7LNON0 | 15844050000 | 9154 | 52757 | 835228 | 46 1003 543 | 35718 | 8355 | 455 | 506 | 1002 wagst | 7 | seien | s | %0 | 234 | 0o | 235 %4000
6 (Y] | 1334000 | 09637 | -0.157360 | 0024610 | I5151.120000 | 22637.830000 | 200725000 | s141 | 327 55 | oo | RN 10028 91406 | 24720 | to1.120 | dsass | 5715 | 10w 7590 | 7 | oiaess | mven amsm | 1as | osn | om0
15 I 1343400 | 014355 | 0552580 | 0,01950 | 20405710000 | 36094650000 | 20614510000 | 508 | 3671 | 617706 | 6356 NI 10030 47580 | 79 | otaess | msen Apsm | 1as | osn | 10m [ How
B 9 | oss0] 08 20510 | 41591600000 | 7525630000 | 9161390000 | 5117 | 348 | 55,2087 | s6sses RGN 10016 7550 | sii73 | 3221 | 36753 | e | 57256 | 1002 49310 | G707 | -oases | srekr | G0 | maes | 034 | ®en |00
21| ¥ | 1562200 067990 | -0736520 | 0.03570 | 14556020000 | 35761350000 | sessu.a20000 | 5200 | 3352 | a7.9% 2 s200 | sz | 2729 | 4605 | 5708 | 1003 sio0 | 2367 | e | 62367 | da0 | 11sv | oms | o7 | seom
2 571700 | 0545700 | 0.32670 | 0059180 | 42776380000 | 2715120000 | 17788700000 | 5338 | 3420 | -19.1606 | se.aons | NESRERN 1.0025 s | e | te0sn | sesn | % | 1w s6387 | 06643 | 75967 | k| B | 18% | 146 | i1 | suom
B[ ¥ | e o 000650 205727500 | 37202450000 | 1770350000 | 5278|3288 | 516 | seses NN 1.0vs 21 | swste | awase | s6s | san | 1o 1451 | 1110459 | 615,164 | 1110485 | Ml6110| 145 | 0&m | 128 | %5000
(]| 1350500 086330 | 0563750 | 0.0503% | 23461350000 | 881540000 | 1310550000 | 5288 | s | e | sesres R 10025 | 268 615t | 10455 | Bis.6 | 1110455 116410 143 | 0en | -85 | ssom
25| U1 | o000 | 097100 | 0207420 | 0.08020 | 1651460000 | s7sseoon0 | eeonoo0 | 5235 | 3 |-mwseu | dezree N oo | sessee | 01655 | 52307 | 21ses | We0% | dedss | sra6s | 1o 595 | 11se.ua | -oaoam0 | 11| G950 | dozee | 05 | x| %5000

At the left-hand side of the screen, if required the user can deselect any survey station which is out
of spec. Once the relevant surveys have been deselected it is possible to rerun the calculation. The
lines which have been deselected will have blank cells in the MSA columns, and this station will not
be included in the calculation.
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5.0 - QAQC, SCC & MSA Reports & Outputs

The MSA report and output charts are separate from the QAQC and SCC reports.

5.1 - QAQC & SCC Report

Once a calculation has been run, if required the user can generate a

report. This can be done by either selecting the Report icon or by going to RN L

File - Print Reports.

File Units Options Tools
New Ctrl+N
Open Ctrl+0
Save Ctrl+5
Save As
Print Reports

Select the Surveys tab and select raw surveys. It is possible to create the report as PDF or Excel. Then
select File - Print.

Raw survey report
30 November 2017 9:06
Innova Engineering v2.4.3

o

- INNOVA

DG 3 Waremtin:
#reDabracmrs

R Tr—
# Ranmrm

Raw Surveys

T Jockew conpany ga

5 ke vt

o ke foater

[ S

P | Torme we O | ok A el

P i ey S

Reference HL 463114 Declination 4.18>tal applied correctic  3.83
Reference Dip 57.4 Grid Convergence 0.35
MD(ft) | GX [ Gz HX HY HZ Inc Azi | IncSAG | AziSCC | HLSCC | DipScC | HL GT Dip Rot |Deltainc Delta Azi| TVD (ft) [ NS(ft) | EW (ft) | vs(ft) | TF ois 5K ™
deg/100 | deg/100 | deg/100
12127.01 ] 0.10547 | 0.99668 | -0.02988 | 22350.65 | 36662.29 [ 1720565 | 91.71 | 318.84 0 316.35 | 45.7153 | 56.9666 | 46.2644 | 1.0027 | 55.8348 | -83.9594| 0 2.4947 o 0 0 0 0 0 0 [
12211 [ -0.40482 | 0.91406 | -0.06445 | 688.94 |43487.55| 160675 | 93.69 | 319.35 0 31672 | 45.8263 | 57.0883 | 46.366 | 1.0018 | 55.8408 | 66.1092 | 0 26286 | 396 | 6089 | 5771 | 60.89 | 1057 | 23981 | 2.3574 | 0.4405
12305 | 0.95566 | 0.29062 | -0.07793 | 43353.17 | - 15815.73| 3446 | 320.24 0 317.68 | 45.9607 | 57.1851 | 464852 | 1.0019 | 55.9176 | -16.9147| 0 25552 | -10.64 | 129.68 | -121.42 | 129.68 | 5116 | 1.3072 | 0.8191 | 1.0213
12399 | -0.8707 | -0.48326 -43435.6 15921.02] 33.69 | 319.24 0 316,97 | 45.9348 | 57.1584 | 46.398 | 1.0008 | 56.0796 |-26.3323] 0 22652 | -17.32 | 158.62 | -184.97 | 198.62 | -157.37 | 1.1129 | -0.8131 | -0.7553
12468.2 | -0.11426 | -0.99375 22520 | 370102 [ 16090.39 | 9352 | 319.35 0 317.03 | 45.7242 | 57.0236 | 46.2148 | 1.0022 | 55.9216 | -83.441 0 2219 | 2167 | 2492 | 23214 | 2492 | 16059 | 0.2601 | -0.2453 | 0.0866
12434 | 0.20273 | -0.97369 -9702.45 | 42196.7 | 16035.46 | 93.62 | 319.51 0 317.35 | 45.7203 | 57.0163 | 461718 | 1.0024 | 55.9695 | 78.3086 | 0 21629 | -23.27 | 268.02 | -249.57 | 26802 | 72.6 | 1.3022 | 0.3891 | 12451
12588 | 0.80449 | -0.59531 20707.26 | -38493.4 [15852.36 | 93.38 | 318.1 0 31547 | 45.9728 | 57.1801 | 464954 | 1.0025 | 55.9813 | 36.5009 0 26349 | -29.01 | 33597 | -314.26 | 33597 | -97.23 | 2.0125 | -0.2553 2
12678.8 [ -0.98496 | 017227 -35543.6[24339.20| 168457 | 9255 | 319.96 0 318.07 | 45.8343 [ 57.0698 | 46.255 | 1.0009 | 56.1554 | 9.9207 [ 18931 | -33.70 | 40203 [ -376.36 | 402.03 | 107.66 | 3.0021 | -0.9141 | 2.8634
12679.31 | -0.0832 | 0.99785 14262.55 [ 40428.84 [ 16960.14 | 92.55 | 320.42 0 318.64 | 457414 | 57.0038 | 461436 | 1.0023 | 56.1306 | 85.2337 | 0 17818 | 33.73 | 40241 | 3767 | 40241 | 8999 | 111654 0 1117647
12679.83 | 0.58008 | -0.81621 7999.54 | -42054.8 | 16937.26| 92.51 | 32006 0 318.06 | 45.5891 | 56.8958 | 46.0377 | 1.0023 | 55.9255 | 54.5986 | 0 2 -33.76 | 4028 | -377.05 | 4028 | -93.94 |1116349] -7.6923 | -111.539
12682_| 0.94687 | 0.32695 42886.24 | -4202.27 [ 17070.01| 92.41 | 319.98 0 317.68 | 45.8387 | 57.0705 | 463435 | 1.0026 | 55.9727 | -19.0496] 0 22962 | -33.85 | 40441 | -3785 | 404.41 | -104.75 | 18.0921 | -4.6083 | -17.5115
12776 | 0.68789 | 0.72832 29819.18[15994.26 [ 17642.21 91.71 | 32012 0 317.71 | 45.8402 | 57.0577 | 463965 | 1.0023 | 55.9152 | 46.6352| 0 24108 | 37.23 | 473.88 | 44173 | 473.88 | 177.55 | 0.7454 | -0.7447 | 0.0319
12870 [ -0.91924 | -0.39434 -43005.3 | 1286.32 [ 1760559 | 9131 | 319.39 0 317.18 | 45.9848 | 57.1583 | 464873 | 1.0006 | 56.141 | 232163 0 22104 | 3971 | 5431 | 50528 | s43.1 | -127.04 | 0.7062 | -0.4255 | -0.5638
12965 -0.80391 -37484.6 | -20082.1 | 18049.62| 906 | 319.41 0 317.36 | 45.7142 | 56.9364 | 461571 | 1.0021 | 55.9948 |-53.3447| 0 20462 | -41.29 | 61288 | -569.73 | 612.88 | 165.77 | 0771 | -0.7474 | 0.1895
13058 0.1541 -35914.4 | 22695.92 | 1880493 | 9131 | 323.2 0 32117 | 45.8254 | 57.1155 | 464605 | 1.0013 | 56.0518 | 8.8557 0 20303 | -42.84 | 683.32 | -6304 | 683.32 | 7941 | 41667 | 0.7634 | 4.0968
13153 0.99141 | -0.03298 | 10004.58 | 40704.24| 1923523 | 91.94 | 325.86 0 323.8 | 455284 | 56.8281 | 46.1186 | 1.0034 | 55.6099 | 81.3303 0 20642 | 4553 | 758.64 | 688.22 | 758.64 | 76.49 | 2.8456 | 0.6632 | 2.7684
13247 [ -0.10605 | 0.99609 | -0.03398 | 11062.03 | 40571.59|19844.05| 91.94 | 327.97 0 325.99 | 45.8895 | 57.0939 | 464996 | 1.0023 | 55.8402 | 839228 | © 1985 | 4872 | 83549 | 74224 | 83549 | 89.96 | 2.3285 0 2.3298
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5.2 - MSA Report

The MSA reports are accessed directly from the MSA window and are NOT available
from the Print Reports section. Once MSA has been calculated the user can select

File — Print Report.

Multi Station Analysis

File = View

Export
Exit

Print Report

This generates a PDF report which includes the MSA results, Magnetics, Pseudo Bias & SF values and
a listing of the corrected surveys. Note that any stations which were deselected will not appear in

this listing.

MSA Survey Report

Project: SDC MSA Test
Description: Data Set 1

Bias Stop: 1000.00

B Total: 46.3114uT

X Field:13.4430uT

Y Field: 21.0202uT

Z Field: 39.0151uT
Dip: 57.4deg

Dec: 4.18deg
Convergence: 0.35deg
TAC: 3.830Deg

North Ref: Grid

Bias Step: 5.0
SF Start: -0.0500
SF Stop: 0.0500
SF Step: 0.0001

Bias Start: -1000.00

Apply Weighting: YES

Bias X: 25.00
Bias Y: -10.00
Bias Z: -40.00
Scale X: -0.01660

MD (ft) Uncor Inc
12127.01 91.71
12211.00 93.69
12305.00 94.46
12399.00 93.69
12468.30 93.52
12494.00 93.62
12588.00 93.38
12678.80 92.55
12679.31  92.55
12679.83 92.51

MSA Azi
316.078
316.475
317.441
316.667
316.711
317.028
315.169
317.758
318.377
317.731

TVD (ft)

-3.956

-10.636
-17.316
-21.674
-23.274
-29.013
-33.710
-33.733
-33.756

NS (ft)
0.00
60.628
129.152
197.785
248.111
266.830
334,431
400.161
400.540
400.926

Scale Y: -0.01670
Scale Z: -0.00230

EW(ft) VS (ft) TF
0.00 0.00 0
57.985  60.628 11
121,980 120152 51
-185.860  197.785  -135
-233.303 248111 166
-250.839  266.830 72
-315.896  334.431 97
-378.351  400.161 108
-378.691  400.540 90
370.038  400.926  -94

DLS deg/100

2.404
1.312
1.160
0.253
1.291
1.990
2.991
121.252
124.348

ER deg/100 TR deg/100 CL

2.357 0.473 83.990
0.819 1.028 94.000
-0.819 -0.823 94.000
-0.245 0.064 69.300
0.389 1.234 25.700
-0.255 -1.978 94.000
-0.914 2.851 90.800
0.000 121.373 0.510

-7.692 -124.231 0.520

The user can also export the main MSA data table, as displayed on the main MSA interface. This can
be exported as a .txt or Excel file. To export this data, select File — Export.

Al B | ¢ [ o | e | F | 6 | W | 0 | 4 | x | i | wm | N ol a| R s | T | u | v | w| x | v | z | a | a8 | A | A | A | & A M A
1 [ lincuce[ b m | @ | ov | @ | #x | v | nz_|Uncorinc|Uncorsi| Rot _[uncor iUncor Dip| G [Aci SCc| HLSCC [Dip SCC| SCC B [ WisA nc| A Ai{ MiSA Rot[ WA | MSA Dip| WiSA Gt inc SAGTVD (rc | s (1) | EW () | VS (ro | T [oLS deg/100[oR veg/100[ R aegrioo] |
2 [T] 1 [ 12127 [010507[0o908] 00295 [2235065| s6m02.28[ 172257 ] 9171 | 31688 | 839 | a0 | 556348 | 1003 [310.35 | 45,725 | 56967 | 01568 | 91,708 [310.078] 96041 | esa1 | 57121 | 1005 o [ o[ o [ o
5 [2] 1 [ 32211 [-0a0és os1e06] wooes | osee [43687.55[a6007.5] 35.69 | 315,55 |00.1052] 46960 | 556408 | 1002 [316.72 | 4526 | 57088 | 0.1844] 55,695 310 475] 66209 46,548 57.24 | 1002 50 | wors | r.98 | evem s | 2ew | 2w [ van [ &
P ~0.0773 4535317 556929 15815.7 | 9460 | 520.04 | 16915 | 464852 | 559170 | 1002 |517.69] 45,961 | 57.185 | 0192 | 34 561 517 41| 103,085 46.008 | 57508 | 1002 o3| 15,152 ] 12198 azs152| 5136 | 12 | 0wy | 1o | se
5 (4] 3 [ 12399 [-08707|-0.4693 | 00045 | 4ssan.6] sos6 2| 15921 | 93,69 | 31904 | -29.392] 46998 | 56,0790 | 1.001 [ 3169845995 | 57.158 | 0.1452] 3309 | s16.007 | 530.608 | 40.608 | 57.276 | 1001 17516 197.785] 18580 197785 [ 1945|136 | -0s1 | ey [ s
6 [5] 3 [ 1256904140998 woers | -azsz0 |-ar0102[ao0s0a] 9s.52 | a18.95 | 6341 |462148 | 559216 | 1002 [37.08 [ 4134 | 57.02¢ | 01465  93.518 16,713 276,559 | 4s.ear | 572z | 200z 2074 24611 | 29903 [ 29813 (10552 | 0ass | oass | 00w [ea
7 s2e54 020273 0 9797 | 00633 | 5702 25 | 421967 | 160355 Si0.51 | 78086 | 261718 | 559695 |1 002 [51735] 4572 |s7016 [0asss | 355 [s.25 | 57115 | 2002 3772 2565 [ asoms | 2eses [2es | ioms s | 1o |57
8 Tee = 7 718 EEEE s E FEERAE ]
s E 23930 168357 7 G K w06 %08
10 126793 | 00832 [0 9aes | w.mes Te%e01 | Sr00a 1| s7a3 [ 1o “005¢ [ ammen | w05t 051
u 12679.0 [0.58008| D162 | 0 0e8 Te73 6 | Sou06 | 773 [ 57008 [ 1002 200,925 379 038 200926 |-

2682 [0se87 032605 008 00 e 513] 57005 [ 1003 02 527 m0ua [ 2was2a |-

T2776 {87690 72532 Tre2s So65 [ 330152 i sroe ] 100 a1 702 44056 271,702

12670 | 05153 [-0.3965 | -0.0229 | 430053 | 128632 [ 176056 913 a7 | o101 It a1 702 8,056 ] 271,702

12565 [ 05982 0.8039 | -0.0106 | 7486 200821 180436 50 01573 | 553568 5653 | 0.1678] 50603 316 994 306 655 s6.a17 | 57066 [ 2002 | 556 016 -478.065 | 558,014 -

13058 [ 09891 ] 01541 [ -0.0229 | So16.4 22695.92] 188085 9131 o605 | 56,0518 s7105 [ 076 3869 | 558,038 476,065 | 556,014 -

13159 [ 01512 [099141] -0.09% | 10004.58] 40704.34] 19235.2 | 91.94 | 525,86 | 81.9909 40 1186 | 55.0099 | 1005 | 5258 [ 45,528 | sw28 [ 01777 | 3191 [sz55| e133 |20 57026 [ 1003 | 1615 026 068 -507.28 | 040 068 -

15247 | 01001 [0.99605] -0.03% | 11062 3] 4057159 198441 91.94 | 527.57 | 839228 [ 40.4996 | 55,8502 | 10v2 [525.99] 4569 | 57.094 | 0.1607 | 31953 [s25.118| 63,929 [ 0.508 | 52.006 | 002 | 24801 [ 723,061 SoLo71 | 723,281

25340 [ 098379 0.0534 | 0086 | 3519932 22378 | 200729 or.e1 | 327 [az.a195| 4esor | 55.72¢6 | 10va | 52504 45,844 | s7.051 | o.aess| on.400 | 52472 | 1902 [ s | svans | 2os | 16,698 199,032 -

S3e3a 16355 20¢09.71 36054.66| 206345 9084 | 32871 | -81.771 a6 3964 | 55718 | L.0s [52676 45753 5697|083 1098 795 532

EAEEOE “aiseie| Tes 6 | o6 | snar 101 [1.000 [ 522,28 [ 45 504 | 57 003 [ 04753 622 968 | aa7847

53623 067969 Teia] mn ) 562 367

G717 | 087 Tres7 258 B

T812 {0790 e =) s |-

S50 (0188330 Ts7106 57 s |-

19000 1 09791 [-0.207a] -0.041 | 41695 ] 817566 | 18338 | 923 765 Toaesel 52327 se8 [Tisnea]-
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5.3 - MSA Charts & Data Tables

In addition to the reports, the View menu contains QA/QC and other tools to evaluate the data.

5.3.1 - LSQ Data Table

The LSQ Data table shows the data from the least squares fit

View Report Options

L5C Data

Azimuth Comparison

HL Comparison

Dip Comparisen

BH BV Scatter Plot

L5Q Chart

TF v Azi Correction Plot
Delta Azi Plot

Delta Dip Plot

Delta HL Plot

Plan View Plot

Section View Plot

GT Plot

Show Labels On Scatter

BIAS SCALE FACTOR LSO BX LS0 BY 150 BZ 150 Sx 150 5Y 150 52
1000.0000000{  -D.0S000000 | 8333.01861016 | 8337.77291780 | 836155565852 | 13240,29384019 | 11292.49054860 | B482,412044597
555.00000000 |  -D.04980000 | 529205506551 | B295.81628655 | 5320.55268158 | 13714.37416300 | 1127063103195 | B465.37029470
55000000000 |  -D.04580000 | £251,10002353 | B255.B5017856 | B279.54875732 | 1318B.45451728 | 1124B.76243845 | B448.32765420
58500000000 |  -D.04570000 | B210,14147563 | B214.50450165 | 523854488652 | 13162,53450323 | 1122689386822 | 843128505351
G50,00000000 |  -D.0496D000 | £169,18344455 | B173.94956299 | £197.54106959 | 13135,61532103 | 1120502532140 | £414,24245303
575,00000000 |  -D.04550000 | £128,2255263% | B132,99507112 | £156,53730854 | 13110,65577087 | 1118315679813 | £387,1998525%
67000000000 |  -D.0494D000 | B087.26893300 | B0S2.04113436 | 5115.53360301 | 1308477625294 | 1116128828855 | £3I80,15734241
05500000000 |  -D.0493D000 | 504531247240 | BOS1.OB776116 | B074.52995425 | 13058.85676743 | 11139.41582381 | £363.11451262
55000000000 |  -D.04520000 | 500535555275 | BO10.13456017 | S033.52636313 | 13032,53731453 | 11117.55137103 | £346,07230335
-555,00000000 |  -D.04510000 | 795440118242 | 7965.18274021 | 7592,52263053 | 13007.01769444 | 1109566254336 | £329.02961471
-550,00000000 | 004500000 | 792344536981 | 7928.23111029 | 7951,51935737 | 12961,09650736 | 11073,81453995 | £311,58734684
545,00000000 | -D.048%0000 | 7882,48212357 | 788728007950 | 7910.51594457 | 17955,17915348 | 11051,54516093 | £294,54485885
540,00000000 |  -D.0488D000 | 7541,53845333 | 7846,32965751 | 7869.51255306 | 12529,25583301 | 11030.07780645 | £277.50247350
53500000000 |  -D.04870000 | 780058536720 | 7805.37985352 | 7828.50930382 | 17903.34054614 | 11008.20847657 | 826085006509
53000000000 | -D.04B6D000 | 775563287475 | 7764.43067755 | 7787.50607763 | 12877.42129308 | 10986.34117172 | £243.51768556
52500000000 |  -D.04850000 | 771868096553 | 7723.48213972 | 7746.50291609 | 12851,50207404 | 1096447288175 | B226.77532346
-520,00000000 |  -D.0484D000 | 757772570908 | 7682.53424951 | 770545981962 | 12825,08288001 | 1094260453652 | £209,73258250
515,00000000 |  -D.04830000 | 753577905533 | 7641.58701868 | 7854,49678948 | 12799,66373881 | 10920,73540738 | £192,53085402
51000000000 |  -D.04820000 | 7595.82503431 | 7600.64045667 | 7623.48380671 | 12773.74462304 | 1089686820327 | B175.64836656
505.00000000 |  -D.04810000 | 7554,87965632 | 7550.69457475 | 7582,45093247 | 12747.82554213 | 1087700002476 | B158.60609186
50000000000 | -D.04800000 | 751353093185 | 751B.74538405 | 754148810762 | 12721,50645627 | 1085513187159 | £141.55383885
59500000000 |  -D.04730000 | 747258287173 | 7477.80489551 | 7500.48535351 | 12695,56748563 | 1083326374512 | 612452150807
-£90,00000000 |  -D.0478D000 | 743203548686 | 7435.86112193 | 748948267191 | 12670,06851060 | 10811,39554431 | £107,47935857
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5.3.2 - Azimuth Comparison Chart

The Azimuth Comparison chart, provides the user with a visual representation of the Uncorrected
azimuth against the SCC corrected azimuth and the MSA azimuth.

MSA Azimuth Comparison
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5.3.3 - HL Comparison Chart

The HL comparison chart gives the user a visual representation of the reference HL against the
measured (uncorrected) HL and the SCC & MSA corrected HL values. The chart also includes the
tolerance lines which make it very easy to quickly identify any points which are out with the QC
parameters
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5.3.4 - Dip Comparison Chart

The Dip comparison chart gives the user a visual representation of the reference Dip against the
measured (uncorrected) Dip and the SCC & MSA corrected Dip values. The chart also includes the
tolerance lines which make it very easy to quickly identify any points which are out with the QC
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5.3.5 -BH BV Scatter Plot

The BH BV Scatter Plot shows the horizontal and vertical components of the sensor readings plotted
against the QC values. Ideally, they should all reside within the limits

BH BV Scatter Plot
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5.3.6 - LQS Chart

The LQS Chart shows the least squares fit. If a V shape curve is seen the minimum has been found
and the calculation is a success. If any one of the charts does not show a “minimum found” the

calculation must be re-run.

LSQ View

Bias X - Min:40.00

Residual

o0 0
Bias

Seale X - Min:0.00470
2200000
2000000
1800000
1600000
1400000
1200000

1000000

Residual

‘200000
600000
00000

200000 -
1 ~——

“04 202 )
Scale Factor

800

.'/4

0.02

700000

500000

500000

400000

Residual

300000

200000

100000

1000

Resiaual

Bias Y - Min:50.00

500 o
Bias

1000

Scale ¥ - Min:0.00250

.02 002

(]
Scale Fastor

5.3.7 - TF vs Azimuth Correction Plot
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This Chart plots the difference in the RAW and MSA corrected azimuths against the HSTF recorded
when the survey was taken. This chart gives a good visual representation of the number of surveys
taken in each quadrant. For best results, an even spread is ideal, but it is essential that there are at

least some survey points in each quadrant.

HSTF v Azimuth Correction
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5.3.8 - Delta Azi Plot

The Delta Azi Plot shows the difference in azimuth between the MSA and RAW azimuth and the SCC
and RAW azimuth.

Delta Azimuth
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5.3.9 - Delta Dip Plot

The Delta Dip Plot shows the difference in the dip between the MSA and RAW dip and the SCC and
RAW dip.

Delta Dip
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5.3.10 - Delta HL Plot

The Delta HL Plot shows the difference in the HL between the MSA and RAW dip and the SCC and
RAW dip.
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5.3.11 - Corrected vs Uncorrected Surveys - Plan View Plot

This plot shows the difference between the corrected and uncorrected surveys in the plan view.

Correeted v Uncorrected Surveys - Plan View
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5.3.12 - Corrected vs Uncorrected Surveys - Section View Plot

This plot shows the difference between the corrected and uncorrected surveys in the section view.

Corrected v Uncorrected Surveys - Section View
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5.3.13 - GT Plot

The GT Plot shows the measured GT values against the value entered in the magnetics section.

GT Plot
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5.3.14 - Show Labels on Scatter

Selecting this option, displays labels on the BH BV Scatter plot.

5.3.15 - Report Options

Allows the user to select which plots to include in the reports.
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