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~~~~~~~~~~~

This chapter shows how to configure the XEM Receiver on surface to decode the signal from the
XEM Tool.

Prior to setting up the XEM Receiver you will have to:

1.  Complete the Surface equipment hardware setup as described in Chapter 5.
2. Prepare the XEM Tool as described in Chapter 6.
3. Program the XEM Tool as described in Chapter 7.

Private. Copyright © Extreme Engineering 2013. Unpublished Work. All rights reserved.
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N

1. LAUNCH XEM RX

1. Launch the the XEM Rx (XEM receiver) from the short cut on the desk top.
Or from,

START> Extreme Engineering > XEM> Rx.

Iy Computer AConneck

SE-S0ET-00. .. t':-::u'lfu]ur'a[ujrl
Editos

-
I
b

35-50FT-00... DataFileEdibor

2

/|

I_I|:u;ra de WO ko
Wi

IT) Accessaries
o
™) Radmin Viewer 3
) Startup
L] Hampshire TSHARC Conkrol Panel
% Internet Explorer
kil Microsoft Forefront Endpoint Protection 2010
PR Adobe Reader ¥
T) PDFCreator »
|=1 Extreme Engineering

EEREX-

PE] wog ot [6] Turn off Computer

labimn s wF wwrTorkans | I I=—— |~ vormoacanas | ~wrenmeas anc

v v ¥ ¥

I il Canlic wabise £

Figure 1 XEM RX launch
Private. Copyright © Extreme Engineering 2013. Unpublished Work. All rights reserved.
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2. The XEM Receiver will appear displaying the Capture Tab.

Capture IiDaia | Graphic Egnals] Sig"els| FFT | Loaging | Ca:lnﬁgl.r.!inn] Surface Buxl Decodar Pagu] Cnn'm.rlil::aﬁun] Stat Page|

Tres Morth - Mag Dec: 0.0
[~ Enable Ediing (Waming: Tum off unlees aditing ) Text Log | Troubleshoot | Dell OrFfmat: 0.0
Gamna Factor: 1.0

Gamma Ofiset 0.0 30
D&l Inclination D&l Azimuth D&l GTotal s
89.88 Deg 166.09 Deg 0.9990 g
12:22-36 2013-Mar-11 12:22:39 2013-Mar-11 12:22-42 2013-Mar-11
D&l MTotal DPG: Annular Pressur D&l MAG Dip Angle
0.4516 Gauss 7.96 psi 55.55 Deg . e "
12:22-43 2013-Mar-11 12:23:20 2013-Mar-11 12:22:46 2013-Mar-11 i Lt
Telemetry: Config File# D&l Auto TF-F D&l Auto TF
1# Gravity 0.00 Deg
12:22:34 2013-Mar-11 12:23.03 2013-Mar-11 12:24:13 2013-Mar-11
‘elemetry: Amp Hrs Remail| Telemetry: Batt Voltage (felemetry: Trans Pow Leve
GTF = 0.0 (G} Right
15.63 AH 13.75 Volt 3# et
Bit h ROP#t/h I Pump Press (PS5 l
12:23:14 2013-Mar-11 12:23:15 2013-Mar-11 12:23:10 2013-Mar-11 S i i i
Hole Degthft) TFO [GPM]-I Torque {K.FLB}I
ClassD: Meas. Load Cur. | ClassD: Scale Current | ClassD: Classd tar curr -
{13
0.000 A 81.25 % 1.016 A Tooffzce Logging [ —— | 5
12:23:57 2013-Mar-1 12:24:06 2013-Mar-11 12:23:11 2013-Mar-11 Total Gain=2*10*5*5 =500
- 10V ——3 . e
DynamX- Shk Lat Level | DynamX: StickSlip Level DynamX: Reverse Wihi
_ _ o
-0y . | i
12:24:05 12:24:10 12:24.15
Config File: 03-01-13_XEM_DynamX_ATF 5-3 deg_Gamma_QPSK_6Hz_2c_Config_1.V10Cig |Config1 QPSK Freq6.0 Cycles 2 Auto Gain 500 w
Figure 2 Capture Tab

Private. Copyright © Extreme Engineering 2013. Unpublished Work. All rights reserved.
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2. CONFIGURATION TAB

1.

Click on the configuration Tab.

. XEM Receiver ole Rigd4  EXABCO0C
ra——
Capture I Data ] Graphic Signals ] Signals ] FFT I Loggingl Surface Bow | Decoder Page ] Communication ] Stat Page

Message Info R Buffer Status

Carmier Frequency: |6.0 Hz Cycles Per |2

Sequence Emors 1 Update
Frame Num Bits |Seconds Messages |Seguences e
Surwvi 252 50.00 ¥ o
== e_y Time Zaone:

Toolface a 20_00 1 1

Toolface Logging 150 27.00 & 1000 GMT | -5 Set

Logging w Botating 152 27.00 & 1000

Logging Only a 13.00 1 1 Tool Comections

Status 24 5.00 1 1 Marth Reference

| Mag Dec 0 Degrees
Survey Pop-up Window Setting s Rlenlls g g
[~ Survey Popup Show Survey Window
| Dirll Offset 0 Degrees
Software Version: 4.1.22.15 Gamms Corr. Factor ’_1
Diowerilinke Qualfiers ‘ Unit Editar ‘ Gamma Comp. Offset ’—D Feet

Corfiguration Info

File Path: = \ExtremeEngineering* XEM"Configurations
File Mame: 03-01-13_¥EM_Dynam*_ATF 53 deq_Gamma_CQP5SK_6Hz_2c_Config_1.V10Cfg

Load Configuration File

Figure 3 Configuration Tab

The Configuration Tab is used to configure the XEM Rx prior to the run. Specifically to:

Load the Configuration file in the XEM Rx; this has to match the Configuration file in the
XEM.

Enable or Disable the Survey to POP up when received from the XEM.

Select the Units for the different measurements to be used on files and displays.

Set the Qualifiers to flag Survey measurements, which will warn the FST when the
measurements fall outside the User defined tolerance range.

Set the Tool Corrections including the North reference for Magnetometer measurements,
Drill offset (Tool offset), Gamma Correction factor and the Gamma Computation offset.

Private. Copyright © Extreme Engineering 2013. Unpublished Work. All rights reserved.
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2.1. LOAD CONFIGURATION FILE

If this is the first time this XEM Rx is being run or a Down link has been performed.

2. Click on the Load Configuration File button.

Capture I Data ] Graphic Signals ] Signals] FFT I Logging Cenfiguration l Surface Bow | Decoder Page] Communication ] Stat Page

Message Info R Buffer Status
Camier Frequency: [§.0 Hz Cycles Per |2
Sequence Emors 1 Update
Frame Num Bits |Seconds Messages |Seguences e
5 o 5z 50_00 1 1
une_y === = Time Zaone:
Toolface a 20_00 1 1
Toolface Logging 150 27.00 & 1000 GMT | -5 Set
Logging w Botating 152 27.00 & 1000
Logging Only a 13.00 1 1 Tool Comections
Status 24 5.00 1 1 Marth Reference
True Marth Mag Dec 0 Degrees
Survey Pop-up Window Setting e o >
[~ Survey Popup Show Survey Window
Dirll Offset 0 Degrees
Soft Version: 4.1.22.15
ware Version Gamma Corr. Factor ’—1
Diowerilinke Qualfiers Unit Editar Gamma Comp. Offset ’—D Feet

Corfiguration Info
File Path: = \ExtremeEngineering* XEM"Configurations
File Mame: 03-01-13_¥EM_Dynam*_ATF 53 deq_Gamma_CQP5SK_6Hz_2c_Config_1.V10Cfg

Load Configuration File

Figure 4 Load Configuration File

Private. Copyright © Extreme Engineering 2013. Unpublished Work. All rights reserved.
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3. The Load Configuration window will appear:

LI+ Conpuer  LowlDok €) » bvedingnerng » 30 » Congutions |

Organize = Mew felder = - :. 'ﬂ
[ Freoret = Mame Date modiied Type
BB Desktop L_| 03-00-13_Safety Disabled_XEM_Dynamd_ATF 5-3 deg_Garmema QPFSK_JHr_2c_Config 3.¥10CRg 1712003 1129 PM VIDCFG File
B Downlcads 03-00 -13_Safety Decabled_XEM_Dynamdl_ATF 5-3 deg_Garmma_OQPFSK_GHz_2c_Config B.W10Cfg 172003 11-30 P VIDCFG Fale
3. Recent Places 03-00-13_XEM_Dynam_4TF 5-3 deg_Gammae_BPSK_SHz_2c_Config 6.V10CHg YOI PM VIOCFG T
03-00-13_CEM_Dymam_ATF 3-3 deg_Gamema_BPSK_10Hz_J¢_Cenbfig 2V100H 12013 1131 M VIDCFG Fale
- Libeanes | 03-00-13_XEM_Dymamd_ATF 5-3 deg_Garmena_QP5SE_1Hz_2c_Config 4 V10CHg 12003 11:30 P V10CF
5 Documents [ 03-00-13_XEM_Dymams ATF 5-3 deg_Gamena_QPSE_2Hz 3¢ Config 2.VI0CH 201310250 W1 I
JM"H 03-00-13 XEM Dymamx ATE 5- mem. By fiq 7.W10CH 1A P 1 e ADCEG T
= Pictures 10CFG Fie
B vides: defpult-1FE- To-1 W IICTg LFLPILE 20T P VI0CFG Fae
M Computer
& Local Disk iC:)
. EXTREMIE (E:)
o ¥PulseSOC Moty = & = =
File namas 03-01-13_XEM_Dymarol ATF 5-3 deg_Gamena_QPSK_BHz_J¢_ Cenfig 1.V100Hg = | Config (".¥10chg) i

L_open [v]  conce

Figure 5 Select Configuration file

4. Select ONLY 1 X configuration file; this is the config the tool will be operating in.

When the operator first programs the tool, the tool will typically have configuration 1, however if
the operator has performed a downlink or changed the configuration file setting in the tool using
XConnect, another Configuration file may have to be selected.

5. Click on Open.

Private. Copyright © Extreme Engineering 2013. Unpublished Work. All rights reserved.
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6. Confirm the File Name from the configuration info. The File Name should match the

configuration loaded in the previous step.

XEM Receiver Exa
—

e

Capture I Data ] Graphic Signals ] Signals] FFT I Logging Configuration l Surface Emc] Decoder Page] Communication ] Stat Page]

Qualfiers ‘

Message Info
Camier Frequency: |6.0 Hz Cycles Per |2
Frame NHum Bits |Seconds Messages |Segquences
Survey 292 50.00 1 1
Toolface a 20.00 1 1
Toolface Logging 150 27.00 @ 1000
Logging w Rotating 152 27.00 @ 1000
Logging Only a 13._00 1 1
Status 24 5.00 1 1
survey Pop-up Window Setting
[ Survey Popup Show Survey Window |
Software Version: 4.1.22.15
Downlink Unit Editor

Configuration Info

File Path: & \BExremeEngineering XEM\Configurations

R Buffer Status
Sequence Emors 1 |Update
Time Zaone:
GMT | -5 Set

Tool Comections
Morth Reference

True Moth | Mag Dec 0 Degrees

Dinll Cfset 0 Degrees
Gamma Corr. Factor 1
Gamma Comp. Offset 0 Feet

File Name:I1}34}1—13_XEM_D)namX_ﬁTF 5-3 deg_Gamma_(IP5K_bHz_Jc_Contig_T.V1UCtg

Load Configuration File

Figure 6 Message and configuration information

7. The Message info shows:

- The XEM Signal Carrier Frequency.

- Number of Bits and the time duration of the Frames.

o In Figure 6 the Survey has 292 bits and is transmitted in 50 seconds.

Private. Copyright © Extreme Engineering 2013. Unpublished Work. All rights reserved.
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2.2. SURVEY POPUP
8. Click on the Survey POP-UP check box. This allows Surveys to POP up in a separate Window

when received from the Tool.

Capture] Data ] Graphic Signals ] Signals ] FFT ] Logging Configuration ]Surface Box | Decoder Page ] Cornrnunication] Stat Page

Message Info Rx Buffer Status

Camier Frequency: |6.0 Hz Cycles Per |2

Sequence Emors il Update

Frame Num Bits |Seconds Messages |Seguences — ]

Surve_y 252 50.00 al Ak Time Zons:

Toolface a Z0.00 1 bl

Toolface Logging 150 z7.00 e 1000 GMT | -5 Set

Logging w Rotating 152 27.00 L1 1000

Logging Only 13.00 1 1 Tool Comections

Status 4 5.00 1 ai North Reference

| Mag Dec 0 Degrees
Survey Pop-up Window Setting Hkez - a
V' Survey Popup Show Survey Window
I I I I Drill Offset 0 Degrees
Soft Version: 4.1.22.15
wars Version Gamma Co. Factor 1
Dowenilinike Qualifiers ‘ Unit Editor ‘ Gamma Comp. Offset I_D Fect

Configuration Info
File Path: C:\ExtremeEngineering XEM\Configurations
File Name: [03-01-13_XEM_DynamX_ATF 5-3 deg_Gamma_QFPSK_6Hz_2c_Config_1.W10Cfg

Load Configuration File

Figure 7 Survey POPUP window

9. Click on the Show Survey Window Button.

2 | =
{2013-Jul-05 11:03:24) Telemetry: Config_Number = 1 =
{2013-Jul-05 11:03:27) D&I: Inclination = 75.74 deg
{2013-Jul-05 11:03:31) D&I: Azimuth = 294 .81 deg
{2013-Jul-05 11:03:35) D&I: GTotal = 0.9000 g
{2013-Jul-05 11:03:38) D&I: MTotal = 0. 5234 gauss
{2013-Jul-05 11:03:41) D&I: Mag Dip Angle = 6 43 deg
{2013-Jul-05 11:03:46) D&I: AX = 0.205b g
{2013-Jul-05 11:03:50) D&I: AY = 0.2246 g
{2013-Jul-05 11:03:54) D&I: AZ =-0.7710 g
{2013-Jul-05 11:03:58) D&I: MX = 0.2556 gauss

4 1 ¢

m

Close

Figure 8 Survey POP up

10. Click on Close.
Private. Copyright © Extreme Engineering 2013. Unpublished Work. All rights reserved.
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2.3. UNIT EDITOR
11. Click on the Unit Ed

itor.

Message Info
Camier Frequency: 5.0 Hz Cycles Per |2
Frame Num Bits |Seconds Messages |Seguences
Surwvey 23z 50._00 2l 1
Toolface a 20.00 1 1
Toolface Logging 150 27_00 [ 1000
Logging w Rotating 152 27_00 [ 1000
Logging Only 13.00 pi 1
Status 24 5.00 3 1
Survey Pop-up Window Setting
V¥ Survey Popup Show Survey Window
Software Version: 4.1.22.15
Davwenlinike Qualifiers ‘ Unit Editor

Configuration Info

Load Configuration File

File Path: & \Extreme Engineering X EM\Corfigurations
File Name: [03-01-13_XEM_Dynam¥_ATF 5-3 deq_Gamma_QPS5K_6Hz_Zc_Config_1\10Cfq

Capture] Data ] Graphic Signals] Signals] FFT ] Logging Corfiguration lSurfau:e Baox | Decoder Page ] Communication] Stat Page

R Buffer Status
Sequence Emors 1] |Update
Time Zone:
GMT | -5 Set

Tool Comections
Morth Reference

True North | Mag Dec 0 Degrees

Dl Cffset 0 Degrees
Gamma Corr. Factor 1
Gamma Comp. Offset 0 Feet

Figure 9 Unit Editor Button

12. The Unit Editor allows the user to define the unit system that will be used in the :

e Decoded log files.
e Data sent through WITS.
e Data on the PTK logs.

¢ Information displayed on the XEM Rx including:

o Data below the Rosebud on the Capture Tab.

o Data on the Data grid in the Capture Tab.

o The Gamma Computation Offset in the Configuration Tab.

o Data on the Survey pop-ups when Surveys are taken.

Private. Copyright © Extreme Engineering 2013. Unpublished Work. All rights reserved.
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13. Units are defined for:
e Depth (Meter or Feet).
e Temperature (Celsius or Fahrenheit).
e Pressure (Kpa or psi).
e Flow (Litres/Minute, Meter® /Minute, Gallons per Minute).

e Magnetic Field (Gauss or Nano Tesla).

14. Select the units in the top half of the Unit editor to be used for Files.

Page | 12

7 =
Unit Editor |

Mote: Signals on Capture page will update when next data points are received.

For WITS Input and Output (affects log, PTE, and WITS)

Depth Temperature Pressure Flowe Magnetic Field
" Meter " Celsius " KPa M O Ma3M (¥ Gauss
* Feet {* Fahrenheit * pgi * GPM () nE

For Display Only {(affects Capture page and Gamma Offset)

Depth Temperature Pressure Flow Magnetic Field
" Meter " Celsius " KPa R I O B {* Gauss
* Feet {* Fahrenheit * pgi * GPM (i nE
QK Cancel

Figure 10 Units for Files

Private. Copyright © Extreme Engineering 2013. Unpublished Work. All rights reserved.
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15. Select the units in the bottom half of the Unit editor.
These are used for displays in the Capture Tab and the Gamma Computation offset in the
Configuration Tab.

16. Click on OK.

Unit Editor |

F

Mote: Signals on Capture page will update when next data points are received.

For WITS Input and Output (affects log, PTE, and WITS)

Depth Temperature Pressure Flowe Magnetic Field
" Meter " Celsius " KPa M O Ma3M (¥ Gauss
* Feet {* Fahrenheit * pgi * GPM () nE

For Display Only {atfects Capture page and Gamma Offset)
Depth - Temperature Pressure Flow Magnetic Field
" Meter " Celsius " KPa R I O B {* Gauss
* Feet {* Fahrenheit * pgi * GPM (i nE
(0]4 Cancel

Figure 11 Unit Editor

17. Units on the displays will only be updated when new values are received.

Private. Copyright © Extreme Engineering 2013. Unpublished Work. All rights reserved.
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2.4. QUALIFIERS

18. Click on the Qualifiers button.

¥EM Receiver  Exa

N,

Message Info

Camier Frequency: ’W Cycles Per ’27

Frame Num Bits |Seconds Messages |Seguences
Survey 23z 50.00 1 it
Toolface Ju] 20.00 1 hl
Toolface Logging 150 z7.00 [ 1000
Logging w Botating 152 27.00 [ 1000
Logging Cnly a 13.00 1 1
Status 4 5.00 1 1

Survey Pop-up Window Setting

¥ Survey Popup Show Survey Window
Software Version: 412215
Downlink Qualfiers Unit Editar

Configuration Info

Load Configuration File

File Path: - \Extreme Engineering \XEM"\Configurations
File Mame: [03-01-13_XEM_Dynam*_ATF 53 deg_Gamma_QP5K_&Hz_2c_Config_1.V10Cfg

Capture] Data ] Graphic Signals] Signals ] FFET ] Logging Configuration lSurfau:e Em(] Decoder Page] Communication] Stat Page]

Foc Buffer Status
Sequence Emors 1 Update
Time Zone:
GMT | -5 Set

Tool Comections
North Refersnce

True Noth | Mag Dec 0 Degrees

Drill Offset 0 Degrees
Gamma Cor. Factor 1

Gamma Comp. Offzet 0 Fest

Figure 12 Qualifier Button

19. The Qualifiers window will appear.

=

Min | 0.997

Temperature (C) Telemetry D&I
[ Enable

High | 125
Max | 150

Qualifers S— @
GTotal MTotal (Gauss) Indination (degree)
[~ Enable [ Enable [ Vertical
Max | 1.003 Reference | 100000

Deviation +/- | 500

Dip Angle (dearee)
[~ Enable

Indlination Max | 5

Reference | 1

Deviation +/- IT

Ok Cancel

Figure 13 Qualifiers Window
Private. Copyright © Extreme Engineering 2013. Unpublished Work. All rights reserved.
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20. Click on the “Enable” check boxes for the G Total, M Total, DIP, Inclination, Temperature and
Dip Angle.
21. Consult the Coordinator for the specific tolerances to be used on the job.
22. Recommended tolerances for G Total, M Total and DIP can be calculated as follows:
. Reference values for G Total, M Total and DIP for the location are obtained from
the Schlumberger Survey Tool box.
. GTotal
o G Total Max = G Total Reference + 0.0025
o G Total Min = G Total Reference - 0.0025

If the G total Reference value is 1.000, the G total Max will be 1.0025 and the G Total
Min will be 0.9975.

Ml M Total
o The M Total Reference value is taken from the Survey Tool Box.
o M Total Deviation = M Total Reference +/- 0.003 Gauss.
IV. DIP Angle
o The DIP Angle Reference value is taken from the Survey Tool Box.
o The DIP Angle Deviation from the DIP Angle Reference value is +/- 0.45°.
23. Type the Min and Max value for the G Total, M total and DIP Angle in the Qualifiers Window.

Grotal T MTotal [Gauss)
¥ Enable ¥ Enable

Haxl 1.0025 - Reference | 0.513
Min | 09975 Deviation +j- 0.003

~ Temperature (C) Telemetry D& Dip Angle {degres)

¥ Enable ¥ Enable
High | 125 Reference |1
Max | 150 Deviation +/- | p.a4s-

Figure 14 Qualifiers for G total, M total and DIP Angle

Private. Copyright © Extreme Engineering 2013. Unpublished Work. All rights reserved.
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If the Values fall outside the Tolerances the Survey will be flagged on the capture tab. More
information on the type of flags is given in the Capture Tab (Section 5).

24. Enter the Qualifiers for Temperature.
e The Temperature “High” value flags on the Capture Tab data grid if the Temperature
exceeds the set value (Normally set at 125°C).
e The Temperature “Maximum” value flags on the Capture Tab data grid if the Temperature
exceeds the set value (Normally set at 150°C).
25. If the Well is Vertical check the Vertical check Box.
e The Inclination value is flagged when the Inclination exceeds the set value to indicate that

the well is no longer vertical.

The Inclination and Temperature qualifiers can be modified according to user preference.

Qualifers x|

—iaTotal —MTotal (Gauss) —Inclination (degree)
¥ Enable W Enable v vertical
Max | 10025 Reference | 0.513
Inclination Max I 5
Min | 0.9975 Deviation +/- | 0.003

— Temperature () Telemetry DBI | [ Dip &ngle (degree) -
¥ Enable ¥ Enable

High|125 Reference Il
MaxllED Deviation +/=  ¢.45° OK Cancel

Figure 15 Qualifiers

NOTE: If the Qualifiers for G total, M total and the DIP Angle fall out of the specified tolerances
during the job it does not always indicate a Tool or Sensor failure; it could also indicate:

e That the String may have been moving when the Pumps were switched off. This will affect
the G Total value; In this case the Survey needs to be retaken.

e Dirill string or External Magnetic interference from the Casing, nearby well or a Fish causing
interference on the M-Total and DIP Angle values.

Private. Copyright © Extreme Engineering 2013. Unpublished Work. All rights reserved.
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e Magnetic formation or Material in the Mud that may cause the M Total or DIP to fall out of

tolerance.

2.5. TOOL CORRECTIONS

26. Click on the Drop Down box below the North Reference.
27. Select the North Reference from the drop down list:

e True North.

e Magnetic North.

e Grid North.

XEM Receiver

Capture ] Data ] Graphic Signals ] Signals ] FFT ] Logging Corfiguration l Surface Em(] Decoder F‘age] Communication ] Stat Page

Message Info Fx Buffer Status
Carmier Frequency: |6.0 Hz Cycles Per |2
Sequence Emors 1 Update
Frams Num Bits |Seconds Messages |Segquences —_—]
Surwve 2582 50.00 1 1
_Y == = Time Zone:
Toolface a 20.00 1 1
Toolface Logging 150 2700 5 1000 GMT | -5 Set
Logging w Botating 152 27.00 g 1000
Logging Only ] 13.00 1 1 Tool Comections
Status Z4 5.00 1 1 Morth Reference
Marth] Mag Dec 0 Deagrees
Survey Pop-up Window Setting =
ortl
W Survey Popup Show Survey Window ‘ Mag North
Grid Notth 0 Degrees
Software Version: 4.1.22.15

Gamma Corr. Factor | 1
Dowrilink ‘

Gamma Comp. Offzet 0 Fest

Qualifiers ‘ Unit Editor

Configuration Info
File Path: C:ExtremeEngineering'XEM"\Configurations
File Name: 03-01-13_XEM_DCynamX_ATF 5-3 deg_Gamma_QPSK_BHz_2c_Config_1.W10Cig

Load Corfiguration File

Figure 16 North Correction reference

The XEM acquires measurements referenced to the Magnetic North.

e If the Reference North is Magnetic North no Corrections are required.

e |f the Reference North is True North, Magnetic Declination has to be added.

e If the Reference North is Grid North, Total Grid Correction has to be added.
o Total Grid Correction = Magnetic Declination — Grid Convergence.

o
Private. Copyright © Extreme Engineering 2013. Unpublished Work. All rights reserved.
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28. Type the value of the correction to be used in the Box with Degrees.
As an Example
If the North is referenced to the True North and the Declination is 1.1° (Magnetic North is
East of True North).
Type 1.1°in the Box outlined with Red color in Figure 17 North Correction value

More information on the corrections is given in Chapter 3, Section 3.7.

Capture ] Diata ] Graphic Signals ] Signals ] FFT ] Logging Configuration ] Surface Box | Decoder Fage ] Communication ] Stat Page

Message Info R Buffer Status
Camier Frequency: |§.0 Hz Cycles Per |2
Sequence Emors 1 Update
Frame Num Bits |Seconds Messages |Seguences ==
b=} T 232 50.00 1 1
= E_Y == = Time Zone:
Toolface a 20.00 1 1
Toolfzce Logging 150 z7.00 & 1000 GMT | -5 Set
Logging w Botating 152 27.00 [ 1000
Logging Only 1] 13 00 1 1 Tool Comrections
Status z4 5.00 1 alk MWarth Reference
True Morth Mag Dec 1.1 Deqrees
Survey Pop-up Window Setting rue Noth| +
v Survey Popup Show Survey Window |
Diill Oiffset 0 Degrees
Soft Version: 4.1.22.15
subickalbobel ol Gamma Corr. Factor 1
Dawrlink: Qualifiers ‘ Unit Editor ‘ Gamma Comp. Offset ’—I} Fort

Corfiguration Info
File Path: C-‘ExtremeEngineering XEM"\Corfigurations
File Name: 03-01-13_X¥EM_Dynam¥_ATF 5-3 deg_Gamma_QPSK_6Hz_Zc_Config_1.V10Cfg

Load Corfiguration File

Figure 17 North Correction value
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29. Enter the Drill offset in Degrees, This is also known as the tool face offset.
This is the Angular offset between the Gap Sub Scribe Mark and the Motor Scribe Line

when looking down hole in a Clockwise direction.

An explanation of how to measure this Angle is given in Chapter 9.

Page | 19

It is important to enter the Drill offset before commencing Drilling in a Deviated well;

there is a potential for the well to be drilled in the wrong direction.

Message Info

Camier Frequency: |6.0 Hz Cycles Per |7

File Path: C:\E:di'emeEngineéring\j(EM\EoniigiJla’[ions
File Name: [03-01-13_XEM_DynamX_ATF 5-3 deg_Gamma_QPSK_GHz_Zc_Corfig_1.¥10Cfg

Load Configuration File

Frame Num Bits |Seconds Messages |Seguences
Survey 252 50.00 1 1
Toolface a 20.00 1 1
Toolface Logging 150 27_00 [ 1000
Logging w Rotating 152 27.00 & 1000
Logging Cnly a 1z.00 1 1
Status 24 5.00 1 alk
Survey Pop-up Window Setting
¥ Survey Popup Show Survey Window 1
Software Version: 4.1.22.15
Daownlink Qualifiers ‘ Unit Editor ‘
Corfiguration Info

Capture ] Data ] Graphic Signals ] Signals ] FFT ] Logging Corfiguration ]Surface Box | Decoder Page ] Communication ] Stat Page

Fix Buffer Status

Sequence Emors 1

Time Zone:

[GMT [-5

- Tool Comections

Morth Reference -

True Morth| v] Mag Dec

Dirill Cifset 0
Gamma Cormr. Factor 1
Gamma Comp. Offset 0

Update

Set

0 Degrees

Degrees

Feet

Figure 18 Drill Offset
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30. Type the Gamma Correction Factor.
The Gamma Corr. factor is used to correct the Gamma ray acquired by the XEM for the effects
of collar thickness and Mud weight.
The 07-CALC-0004_MPT-EMT_Tool_Length_calculator spreadsheet is used to calculate the
Gamma Corr. Factor.
This factor needs to be calculated in order to have correct Gamma values on Logs.

XEM Receiver Exa

R,

Capture] Data ] Graphic Signals I Signals] FFT ] Logging  Configuration l Surface Box] Decoder Page ] Comrnunicatinn] Stat Page I

Message Info Rec Buffer Status

Carmier Frequency: [§.0 Hz Cycles Per |2

Sequence Emors 1 Update
Frame Hum Bits |Seconds Messages |Seguences ]
g r 252 50.00 1 1
= e_}r == = Time Zone:

Toolface a Z0.00 I 1

Toclfzce Logging 150 27.00 & 1000 GMT | -5 Set

Logging w Rotating 152 27.00 [ 1000

Logging Only a 13.00 1 1 Toaol Comections

Status 24 5.00 1 alk MWarth Reference

True Marth Mag Dec 0 Degrees
Survey Pop-up Window Setting rue North] =
¥ Survey Popup Show Survey Window |
Drill Offset 0 Degrees
Software Version: 4.1.22.15 e I_.I
Downlink Qualifiers ‘ Unit Editor ‘ Gamma Comp. Ofset I—D Fect

Corfiguration Info

File Path: ©:\BxdremeEngineering* XEM"\Configurations
File Name: [03-01-13_¥EM_DynamX_ATF 53 deq_Gamma_QPSK_6Hz_2c_Corfig_1.WV10Cig

Load Corfiguration File

Figure 19 Gamma Correction Factor
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31. Enter the Gamma computation offset. This is the distance from the Bit to the Gamma Sensor.
Depth Data is received through WITs at Bit Depth.
The Gamma Comp.offset allows the Log to be referenced to the Gamma sensor depth (the
position at which the Gamma measurements are acquired).
The 07-CALC-0004_MPT-EMT_Tool_Length_calculator spreadsheet is used to calculate the
Gamma Comp offset. The calculation is illustrated in Chapter 4.

Capture] Data ] Graphic Signals I Signals] FFT ] Logging  Configuration l Surface Box | Decoder Page ] Communicatinn] Stat Page

Message Info Rec Buffer Status
Carmier Frequency: [§.0 Hz Cycles Per |2
Sequence Emors 1 Update
Frame Hum Bits |Seconds Messages |Seguences ]
g r 252 50.00 1 1
= e_}r == = Time Zone:
Toolface a Z0.00 I 1
Toclfzce Logging 150 27.00 & 1000 GMT | -5 Set
Logging w Rotating 152 27.00 [ 1000
Logging Only a 13.00 1 1 Toaol Comections
Status 24 5.00 1 alk MWarth Reference
True Marth Mag Dec 0 Degrees
Survey Pop-up Window Setting rue North] =
¥ Survey Popup Show Survey Window |
Drill Offset 0 Degrees
Soft Version: 4.1.22.15
il bt Gamma Cor. Factor 1
Downlink Qualifiers ‘ Unit Editor ‘ Gamma Comp. Ofset I—D Fect

Corfiguration Info
File Path: ©:\BxdremeEngineering* XEM"\Configurations
File Name: [03-01-13_XEM_DynamX_ATF 5-3 deg_Gamma_QP5K_6Hz_2c_Corfig_1.W10Cfg

Load Corfiguration File

Figure 20 Gamma Comp. offset

32. The initializations to start the job in the configuration tab are now complete
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2.6. DOWN LINK

33. If this is the initial run or the first time the XEM Rx is being configured for the job, Downlink is not
required.
34. The XEM is equipped with a vibration sensor that senses the downlinking pattern from the
pumps turning on and off or from the rotary table starting and stopping.
35. Typically you can perform downlink to:
¢ Increase the Tool Config Number up
o Example; change the Config in the tool from Config 1 to Config 2
e Decrease the Tool configuration Number Down
o Example; change the Config in the tool from Config 4 to Config 3
o There can be up to 8 configurations stored in the Tool. You can downlink to the tool
to increase or decrease the configuration
o When downlinking to increase or decrease the config # the current target level will
not change.
e Increase the Target Current up
o Example; change the Target current up from 0.3 to 1 Amps
e Increase the Target Current up
o Example; change the Target current up from 3.5 to 2 Amps
o There are 6 x Power Levels (Target Level settings) currently in the standard version

of the tool.
There are 4 steps associated with Down Linking

STEP -1 Initiate the Downlink

36. Confirm with the Driller that it is safe to perform the Down link and there are no issues in the
Zone; The Drill string will have to be picked off Bottom and rotation has to be stopped prior to
Downlinking Operation. The String will have to be stationary and the Pumps OFF and ON during
the Downlink Operation.

37. Click on the Downlink Button.
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Capture ] Data ] Graphic Signals ] Signals ] FET ] Logging Cerfiguration l Surface Boxl Decoder Page ] Communication ] Stat Page ]

Message Info
Camier Frequency: |5.0 Hz Cycles Per |2
Frame Hum Bits |Seconds Messages |Seguences
Survey 232 50.00 bt 1
Toolface 1] 20._00 X al
Toolface Logging 150 27.00 [ 14000
Logging w Rotating 152 27.00 1 1000
Logging Only a 13.00 x alk
Status z4 5.00 bk ulk
Survey Pop-up Window Setting
Iv¥ Survey Popup Show Survey Window
15
Downlink Qualfiers ‘ Unit Editor ‘

Configuration Info

Load Configuration File

File Path: C:\ExtremeEngineering \XEM\Corfigurations
File Name: 03-01-13_XEM_Dynam¥_ATF 53 deg_Gamma_QFPSK_EHz_2c_Config_1.M10Cfg

Fx Buffer Status
Sequence Emors 1 Update
Time Zone:
GMT | -5 Set
Tool Comections

North Reference

True North| « | Mag Dec 0 Degrees

Drill Offset 0 Degrees
Gamma Corr. Factor 1

Gamma Comp. Offset 0 Fest

Figure 21 Downlink Button

38. The Downlink pattern will appear.

39. Select the Desired Pattern (Config Up, Config Down, Target Current Up, Target current down).

Downlink Pattern 53_
Mote: The Status Header Detection will be enabled for 30 minutes when you click the 'Start’ button.
I &+ Config Up " Config Down " Target Current Up " Target Current Down I

Start

STEP 2 Follow the Timed Pattern

40. The Pumps have to be OFF in the first sequence.
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41. Click on “START".

Downlink Pattern - ]

Mote: The Status Header Detection will be enabled for 30 minutes when you click the 'Start’ button.

&+ Config Up " Config Down " Target Current Up " Target Current Down

Start

Figure 22 Down link Pattern

42. A color-coded timer begins as shown in Figure 24. The timer starts off red in color for Flow Off
and changes to Green for Flow On. The current position in the timing sequence is highlighted by
the blue status line (orange arrow). The remaining time for the entire Operation is given below.

- T — o =
Downlink Pattern
Downlink Pattem (B
Note: The Status Header Detection has been enabled for 30 minutes starting at 10:27. The Status Header Note: The Status Header Detection has been enabled for 30 minutes starting at 10:53. The Status Header
detection will be disabled at 10:57. detection will be disabled at 11:23.
& Config Up " Config Down " Target Current Up " Target Current Down & Config Up " Config Down " Target Current Up " Target Current Down
|
||
I y -
| 5 Minutes and 30 Seconds Left 4 Minutes and 58 Seconds Left
Flow Off: 30 stop stop

Figure 23 Initial Pumps off sequence

43. The Blue Progress Bar below the Pattern indicates the progress during the Sequence. The Time
in the Red Bar provides the count down when the Pumps have to be Turned ON.
44. The Down Link pattern can be stopped and restarted at any time.
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STEP 3 Confirm the Downlink

45. The software looks for this header message for 30 minutes from the time the Downlink is
initiated.

46. After the user follows the pattern and preforms a successful downlink, the tool will send up a
status message in the original configuration file setting, the status message will tell the user that
the tool is now going to start sending data in the new configuration files setting. The STATUS
Header message in Figure 25 confirms the Tool has successfully been downlinked to Config 2#.

Mote: The Status Header Detection will be enabled for 30 minutes when you click the "Start” button.

Figure 24 Status Header

YEM Receiver  Fxa
e -

Captre lDala | Graphic Signals I Signals | FFT | Logging | Conhgw-:m'nn] Surface Bax | Decoder Paga] Communication | Stat Page |

Dialnn

[ Enable Edting (Waming: Tum off unless aditing )
e —
— ) 13-Jul-0% 11:03:24) Telemetry: Confia Number:= 2 e
D& Inclination D&l Azimuth - [2
89.88 Deg 166.09 Deg
12:22-36 2013-Mar-11 12:22:39 2013-Mar-11
D&l MTotal DPG: Annular Pressur
0.4516 Gauss 7.96 psi
12:22-43 2013-Mar-11 12:23:20 2013-Mar-11
Telemetry: Config Filegt D& Auto TF-F T
24 Gravity =l - :
13:35 : 45 2013-Mar-11 12:23:03 2013-Mar-11
‘elemetry: Amp Hrs Remai| Telemetry: Batt Voltage
i i sl 9 Close
15.63 AH 13.75 Volt |
12:23:14 2013-Mar-11 12:23:15 2013-Mar-11
Hloie Lisginft) | TPU IGFM) | Toraue (KFLE] |
ClassD: Meas. Load Cur. | ClassD: Scale Current | ClassD: Classd tar curr
Status
0.000 A 81.25 % 1.016 A Toolface Logging N =]
12:23:57 2013-Mar-11 12:24:06 2013-Mar-11 12:23:11 2013-Mar-11 Total Gain=2*10*5%5 =500 T
- 10V — -
DynamX: Shk Lat Level | DynamX: StickShp Level DynamX: Reverse
10 . . .
12:24.05 12:24:10 12:24:15
Config File: 03-01-13_XEM_DynamX_ATF 5-3 deg_Gamma_QPSK_6Hz_2c_Config_L.V10Cfg Configl QPSK Freq 6.0 Cycles 2 Auto Gain 500 w

Figure 25 Downlinked Confirmed

NOTE: The status message is the only message that the tool will transmit regardless of bore

pressure, this means that in any configuration file (even non-safety disabled configuration) the
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tool will transmit a status update without the need to have the minimum 100 psi across the bore
pressure /annular pressure sensor.

The status message is the last message sent from the XEM tool in the old configuration. All
subsequent transmissions are sent in the new configuration. The configuration on the XEM
Receiver must be changed to properly decode the new transmissions.
47. Proceed to the Next Stage if Downlinking is confirmed.
48. Do not proceed to Step 4 if the downlink is not confirmed. One of following two events has
occurred:
a. The downlink was not successful and the XEM tool is continuing to send telemetry data in
the existing configuration.
b. The downlink was successful, but the confirmation message was not decoded.
If the Downlink involves changing to a new configuration where the Frequency is modified,
click on the FFT tab to display the Tool Frequency. This should match the Frequency in the
new config.

I 0.3 0.6 0.9 1.2 1.5
Figure 26 Current FFT tab

49. If the Downlink change involves a change in the tool power, proceed to step 4 to confirm in the
Survey or tool face Logging frame that the Power Level settings have been modified to confirm a
change.

STEP 4 Change the Configuration code
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50. Load the Configuration file.

Capture ] Data ] Graphic Signals ] Signals ] FET ] Logging Configuration lSurFace Box | Decoder Page ] Communication ] Stat Page

Message Info — Fx Buffer Status
Camier Frequency: |6.0 Hz Cycles Per |2
Sequence Emors 1 Update
Frame Num Bits |Seconds Messages |Seguences =
Surve z9z2 50.00 I 1 )
¥ Time Zone:
Toolface a Z0.00 h 1
Toolface Legging 150 z7.00 & 1000 GMT | -5 Set
Logging w Rotating 152 Z27.00 & 1000 -
Logging Only [1} 12.00 1 1 Tool Comections
Status Z24 5.00 b 1 —Morth Reference

) ~| Mag D i 0 D
Survey Pop-up Window Setting [Irue Nort e =
I™ Survey Popup Show Survey Window
Dirill Offset 0 Degrees

Software Version: 4.1.22.15 Gamma Corr. Factor ,—1
Downlink Qualffiers Unit Editor Goamme ComgabCEeet ’_D Fect
—Corfiguration Info

File Path: C"Bxtreme Engineering"XEM\Corfigurations
File Name: [03-01-13_XEM_DynamX_ATF 5-3 deg_Gamma_QPSK_6Hz_2c_Corfig_1.V10Cfg

Load Corfiguration File

Figure 27 Load Configuration File

51. Load the Configuration file.
52. Select the Config File
53. Click “Open”

Load Configuration

\v:)u\;) M Computer » Local Disk (C:) » EdremeEngineering » XEM » Configurations - | ‘1|| Search Config Fe
Organize » Mew folder = v ]j ﬁ
¥ Favorites ¥ Mame . Date modified Type
M Desktop || 03-01-13_Safety Disabled_XEM_DynamX_ATF 5-3 deg_Gamma_QPSK_2Hz_2c_Config_3.V10Cfg 3/1/201311:29PM  VIOCFG File
8 Downloads || 03-01-13 Safety Disabled_XEM_DynamX_ATF 5-3 deg_Gamma_QPSK_fHz_2c_Config_8.V10Cfg 3/1/2013 11:34 PM VIOCFG File
L Recent Places || 03-01-13_XEM_Dynem¥_ATF 5-3 deg_Gamma_BPSK_8Hz_2c_Config_6.V10Cfg 3/1/2013 11:32 PM VIOCFG File
|| 03-01-13_XEM_Dynami_ATF 5-3 deg_Gamma_BPSK_10Hz_2c_Config_5.V10Cfg 3/1/2013 11:31 PM VIOCFG File
A Libraries | il e i st ——————— —
l’ Documents 1 r 03-01-13_XEM_DynamX_ATF 5-3 deg_Gamma_QPSK_2Hz 2c Config_2.V10Cig 3/1/2013 11:25 PM VIOCFG File
o' Music | 03-01-13_XEM_Dynami_ATF 5-3 deg_Gamma_QPSK_4Hz_2c_Config_7.V10Cfg 3/1/201311:33 PM VIOICFG File
=/ Pictures || 03-01-13_XEM_DynamX_ATF 5-3 deg_Gamma_QPSK_6Hz 2c_Config_1.V10Cfg 3 311:24 PM File
B Videos || default-12Hz-3¢-1.V10cfg 2 File
1M Computer
£ Local Disk (C:)
- EXTREME (E:)
58 XPulseSOC (Vv ~ & " b
File name: 03-01-13_XEM_Dynami_ATF 5-3 deg_Gamma_QPSK_2Hz_2c_Config_2.V10Cfg T |Config (*.¥10cfg) x
|| Open |v| Cancel
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3. SURFACE BOX

1. Click on the Surface Box Tab.

-

Captura | Data | Graphic Egnala] 5|g"|alk| FFT | Logging | Configuration Dacoder Paga ] Communication | Stat Page |
Firmware V& V0.0.1.27
Gain Control
Aute Gain Manual Gain Cument Gain
Auts Gain Made | Mariual Gair Mode| |Mn Gain Mode GET |
Total Gain Gan 1 Gain 2 Gain 3 Gain 4
- [ 10 5 5
Bamdpass Frequency Camier Frequency from Corfigure
Low Frequency  [4.13 Hz Carmier Frequency |60 Hz
High Frequency  |7.88 Ha Cycles Per B [7
GET | SET | Resend to Suface Box ‘
Operation
Fause Data ‘ Resume Data ‘ Test Mode ‘ Operation Mode ‘
Transmi States Tranamiting . . . Working Mode: Operation Mode
Surface Box Voltages
+12\ Battery \ioits e
-12 Battery Voits
+5V Battery Voits

Figure 28 Surface Box Tab

This Surface Box is used to:

e Check the Firmware Version of the XTR.

e Confirm the XTR Power Voltages are ok.

e Putthe XEM in Operations Mode.

e Put the Tool in Test Mode (This functionality is not required with the XEM Rx program).

e Confirm the Gain applied by the XEM Rx to Amplify the EM signal on surface (The
troubleshooting utility in the Capture Window is now used for this).
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e Setthe XEM Rx in Auto Gain Mode or Manual Gain Mode (The Troubleshooting utility in the
Capture Window is now used for this).

e Set the Band pass filter settings (The Troubleshooting utility in the Capture Window is now
used for this).

3.1. XTR FIRMWARE VERSION

2. Check the Firmware version of the XTR.
The XTR should have a Firmware of V0.0.1.27 as illustrated in Figure 29

-

Capture | Data | Graphic Signals ] Signale | FFT | Logging | Configuration  Surface Box | Decoder Paga] Communication | Stat Page |

Firmsaane 'u'iu'siun.l V0.0.1.27 I
Gain Control
Auto Gair Manual Gain Cument Gain
Aute Gain Mode | Marual Gain Mode| |Mn Gain Mode GET
Total Gain Gain 1 Gan 2 Gain 3 Gain 4
vl ;1 11u |5 5
Bandpass Frequency Camier Frequency from Cardigure
Low Frequency  [4.13 Hz Camier Frequency |6.0 Hz
Hgh Frequency  |7.68 He Cycles Per Bt [3
GET | SET Resand to Surface Box ‘
Operation
Pause Data ‘ Resume Data ‘ Test Maode ‘ Operation Mode ‘

Transmi Stahes Transmiting . . .

Surface Box Voltages

+12\ Batieny \ioits Gat

-12V Battery \oits

+5V Battery Volts

Woeking Mode: Operstion Mode

Figure 29 Firmware Version
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3.2. OPERATION MODE

3. Confirm the Tool “Working Mode” is in “Operation Mode.”
4. If the Tool Working mode is displayed as Test Mode click on the “Operation Mode” Button.

Capture | Data | Graphic Signals ] Signale | FFT | Logging | Configuration  Surface Box | Dacoder Paga] Communication | Stat Page |
Firmware Version:  V0.0.1.27
Gain Control
Auto Gain Manual Gain Cument Gain
Auts Gain Made | Marual Gain Mode| |."un Gain Mode: GET
Total Gain Gain 1 Gan 2 Gain 3 Gain 4
'i |1 11|] |5 5
Bandpass Frequency Camier Frequency from Configurs
Low Frequency  [4.13 Hz Camer Frequency |60 Hz
Hgh Frequency  |7.68 He Cycles Per Bt [3
GET | SET | Resand to Surface Box ‘
Operation
Pause Datz ‘ Resume Data ‘ Test Mode I Operation Mode I
Transmi Status Tranamiting . . . Working Mode: Opertion Moda
Surface Box Voltages
+12\ Batieny \ioits Gat
-12V Battery \oits
+5V Battery Volts

Figure 30 Operation Mode
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3.3. SURFACE BOX VOLTAGES
5. Click on the “Get” Button.

Extreme Engineering Operations Manual | XEM Software Decoding

Page | 31

6. The XTR +12V, -12V and 5V supply Voltages will be displayed. The Box Voltages should be
within +/- 0.5V of the reference value indicated.

If the values are out of Range replace the XTR Surface Box.

Gain Control

Auits Gain Manial Gain

Auto Gan Mode | || Marual Gan Mode |
Total Gain
- |

Bandpass Frequency

Low Frequency  [4.13 Hz

High Frequency  [7.BB Hz

GeT | seT |
Operation
Fause Data ‘ Resume Data

Capture | Data | Graphic Egnala] 5|g'1ala| FFT | Logging | Configuration  Surface Box | Dacoder F‘aga] Communication | Stat F"Eighel

V0.0.1.27

Firmware Version:

Cuimert Gain
[Manual Gain Mode GET
Gan 1 Gan 2 Gain 3 Gain 4
[
f4 10 |1|:+ |5
Camier Frequency from Carfigune

Camer Frequency |80 Hz
Cycles Per Bt [7

Resend to Suface Baox ‘

‘ Test Mode ‘ Operation Mode

Transmit States Tranamiting . . .

Surfsce Box Voltsges
+12V Battery 12.0 Voits et
-12V Battery -12.2 Voits
+5V Battery 5.0 Voits

Werking Mode: Operstion Mode

Figure 31 XEM Receiver Surface Box Voltages

3.4. GAIN CONTROL

With the V10 software it is recommended to set the Gains in the Trouble shooting Utility located in

the Capture Tab. This is explained in Section 4.4 of this Chapter.
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3.5. BAND PASS FILTER FREQUENCY SETTING

With the V10 software it is recommended to adjust the Band Pass filter in the Capture Tab: Trouble
shooting utility. This is explained in Section 4.4 of this Chapter.
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4. STAT PAGE TAB

1. Upload the Job Information in the Fields provided. This includes the:
e XRT#, Client, Rig Name, Well Name, FST and Extreme Job
2. Upload the Service Type, Checking the box for the particular type of Service being provided.

The Information appears on the Top bar of the XEM Rx Window making it easy for the Command

center to identify the Job Information and Service provided.

Czu:ture-l Data I Graphic Signals | 5|g"|ah| FFT | Lnggu'ng] Configuration | Surface Eh:uc] Decoder Page ] Communicaton

Job Information -

X¥RT# |100

Claar Al

Cliert |Te51

Fig Mame & # |Exan'ﬁe

el Name |F|:urt Wiorth

FST [User

Extreme Job & |E><-AEI:-DDD1
Senvice Type

[T hcOnly W Suvey W Tool Face [~ Gamma

R PWD I Cortinuous lnc/Azim ™ XHeo

Service Record ‘

Figure 32 STAT Page
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5. CAPTURE TAB
1. Click on the Capture Tab

5.1. DATA GRID

Data or signals transmitted from the tool are displayed in the data grid shown in the box with red

outline in Figure 33.

Capture ]Da1.a | Graphic Signals ] Sg\alsl FFT | Logging | Conﬁgumﬁnn] Surface Bax | Decoder Page ] Communication | Stat P‘agel

[~ Enable Edting (Waming: Tum off unless editing ) Test Log Troubleshoot

D& Inclination D&l Azimuth D&l GTotal
89.88 Deg 166.09 Deg 0.9992 g
12:11:16 2013-Mar-11 12:11:19 2013-Mar-11 12:11:22 2013-Mar-11

D&l MTotal D&l: Grawity TF D&l Magnetic TF

0.4516 Gauss
12-11:23 2013-Mar-1

D&l Temperature DE&l: Auto TF-F D&l Auto TF
Gravity 0.00 Deg
12:11:43 2013-Mar-11 12:11:45 2013-Mar-11
Gamma: Gamma CPS | Telemetry: Motor Voltage | Telemetry: Motor Current
GTF = 0.00 {G) Right
0.0 CPS WITS Data
A S-S Bit Depthit) HDP[&«‘h]F Pump Press (PSI)
ar- I
Hole Depthét) TRO (GEM) Tarque (KFLE)
ClassD: Meas. Load Cur. | ClassD: Scale Current p
Status
0.000 A 81.25 % Waiting for long header :
12:11:47 2013-Mar-11 12:11:46 2013-Mar-11 TR o Rk s o |
. . 104
DynamX: Shk Lat Level | DynamX: StickSlip Level DynamX: Reverse
B
- - -+, - _I__
-5y I | 1
12:16:40 12:16:45 12:16:50

Config File: 03-01-13_XEM _DynamX_ATF 5-3 deg_Gamma_QPSK_6Hz_2c_Config_1.V10Cfg Cenfigl QPSK Freq6/0 Cycles 2 Auto Gain 230 @ @

Figure 33 Editing the Data Grid
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2. Each Signal has a header, value and time stamp.

D& IncEnation

89.88 Deg

12:11:16 2013-Mar-11

Figure 34 Direction & Inclination Signal

3. Inthe Figure 34;
e The Signal is D&l Inclination.
e The value is 89.88".
e Thetimeis 12:11:16 and the Date is 2013 March 11; this is the time when the value
displayed was received by the XEM Rx.
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The arrangement of signals in the data grid can be modified according to user preference.

4. Check the “Enable Editing” checkbox.
Remember to disable this checkbox once you have completed this exercise.

Capture IDam | Graphic Egnala] Sig"nals| FFT | Loaging | Cunﬁgu'ainn] Surface Bux| Decadar Paga] Communication | Stat Page|

Truse Meorth - Mag Cres: 0.0

|+ Enable Edeing (Waming: Tum off uriess edting ) | mm| Troutleshoot || e

D&l: Inclination D&l Azimuth D&l GTotal
89.88 Deg 166.09 Deg 0.9992 g \ o
12:11:16 2013-Mar-11 12:11:19 2013-Mar-11 12:11:22 2013-Mar-11 3 \
75
D&l: MTotal D&l Grawity TF D&l Magnetic TF 2 |
0.4516 Gauss se N
L L =L
12:11:23 2013-Mar-1 J’KEM—RJ( f il 08
D&l: Temperature Di ) -
G 4 h Warning: You must disable this checkbex after you are done editing. |
121
Gamma: Gamma CPS | Telemef| | &
oK | GTF = 0.00 {5} Right
0.0 CPS

DP(t/h) I Fump Fress (P51

12:12:02 2013-Mar-11

Hole Depthét) TRO (GPM) Torgue (KFLE)
ClassD: Meas. Load Cur. | ClassD: Scale Current | I
Status 1
0.000 A 81.25 % Waiting for long header (I . L]
12:11:47 2013-Mar-11 12:11:46 2013-Mar-11 Total Gain = 4*10*10*5 = 2000

DynamX: Shk Lat Level | DynamX: StickShp Level DynamX: Reverse

| I |
12:17:10 121715 121720

Config File: 03-01-13_XEM_DynamX_ATF 3-3 deg_Gamma_QPSK_6Hz_2c_Config_1.V10Cig |Configl QPSK Freq6.0 Cycles2 Auto Gain 2000 @ @

Figure 35 Enable Editing in the Data grid
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If you need to add a Signal to the data grid;

Page | 37

Click on the Signal box in the data grid where you need to add the signal.

6. As an example Annular pressure needs to be added on the signal box labeled A.
Click on the Signal box with the label “A”.

Capture ]Daia | Graphic Sgnala] Signals | FFT | Logging | Conﬁgl.ﬁlinn] Suface Box | Decodar Page ] Communication | Stat Page |

+ [Enable Ediing (Waming: Tum off urless ediing ) | Text Log Troubleshoot |
D&!: Inclination D&l Azimuth D&l GTotal
89.88 Deg 166.09 Deg 0.9992 ¢
12:11:16 2013-Mar-11 12:11:19 2013-Mar-11 12:11:22 2013-Mar-11
D&l MTotal D&l Gravity TF D&l Magnetic TF
0.4516 Gauss A
12:11:23 2013-Mar-11
D&l Temperature D&l: Auto TF-F D&l Auto TF
Gravity 0.00 Deg

12:11:43 2013-Mar-11

12:11.45 2013-Mar-11

Gamma: Gamma CFS

Telemetry: Motor Voltage

Telemetry: Motor Current

0.0 CPS

12:12:02 2013-Mar-11

ClassD: Meas. Load Cur.

ClassD: Scale Current

0.000A

81.25 %

12:11:47 2013-Mar-11

12:11:46 2013-Mar-11

DynamX: Shk Lat Level

DynamX: StickSlip Level

DynamX: Reverse

Trae MNorin - Mag Dec: 0.0

GTF = 0.00 () Right
WITS Data

Bn Depthit) ROPft/h) I Pump Press (FSI)
Hole Depthét) TRO (GFM) | Torque (KFLE)

Status
Wating for long header |

Total Gain=4*10*10*5 = 2000
10

%
B

] | 1
12:17:40 12:17:45 12:17:50

Config File: 03-01-13_XEM_DynamX_ATF 3-3 deg_Gamma_QPSK_6Hz_2c_Config_1.V10Cfg

Configl QPSK Freq6.0 Cycles2 Auto Gain 2000

B »

Figure 36 Capture Screen Signal selection Example
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7. The Signal Selection box will appear;
8. Click on DPG Annular Pressure.
9. Click OK.

Extreme Engineering Operations Manual | XEM Software Decoding
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E L —
Bignal Selechion

O 0O O O

|roez] Clazeli: Claged tar ClaszD: Measz, Clag=); Scale
cur Load Cur. Curent

DEL: &2 D&l: futo TF D& Aubo TF-F DL dzimuth
Dl MTatal D& M D&l MY DEl: M2

01 0O O O
O 0O 0O O

Talemetl_l,r Canfig Talemetl_l,r Safety T elamstn: Telemalr_l,l Tranz
Temperatue Poser Lewvel

Diynami: Rerverze DpnarrK Shic dl I.'IynarrK Shis Lat DynarrK ShickSlip Gamma Gamma

ClzzzD: VT DEd; s
Targat
D&l GTotal D& Inclination
DPG: Arvwdar DPG: Bare
Prassur Prezzurs

O
o
o

Telemetn: Amp
CPs Hrz Fleman

DEd: &

[

DEl- MG Dip
Angle

[

Dpniani=: RFM

Telemehy: Batt
Vokage

elect 5 signal by
single cicking or

ouching any of the
on tha left. Tap
‘0" when done.

19

Cancel

Figure 37 Signal Selection
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[~ Enable Ediing (Waming: Tum off unless editing ) Text Log Troubleshoot

D&l: Inclination D&l Azimuth D&l GTotal
89.88 Deg 166.09 Deg 0.9992 g
12:11:16 2013-Mar-11 12:11:19 2013-Mar-11 12:11:22 2013-Mar-11
D&l MTotal DPG-Annuilar Pressyr D&I: MAG Dip Angle
0.4516 Gauss A
12:11:23 2013-Mar-11
Telemetry: Config File# D&l: Auto TF-F D&l Auto TF
Gravity 0.00 Deg
12:11:43 2013-Mar-11 12:11:45 2013-Mar-11
‘elemetry: Amp Hrs Remait| Telemetry: Batt Voltage |lelemetry: Trans Pow Leve +
| N— GTF = .00 (G} Right
Bt Deginf) | ROPRAM) [ Pump Press PS5 [
ClassD: Meas. Load Cur. | ClassD: Scale Current | ClassD: Classd tar curr Hc:‘?hm | ikt —

0.000 A 81.25% Waitng for long header [T |

_l"'|

12:11:47 2013-Mar-11 12:11:46 2013-Mar-11 Total Gain=4*10*10*5 = 2000
; : 10— P —— ———_—
DynamiX: Shk Lat Level | DynamX: StickSlhp Level DynamX: Reverse
By
= = e
Y 1 \ |
12:20:20 12:20:25 12:20:30
Config File: 03-01-13 XEM_Dynamd_ATF 5-3 deg_Gamma_QPSK_BHz_2c_Config 1.V10Cfg lConfig 1 QPSK Freq 60 Cycles 2 Auto Gain 2000 @_@:

Figure 38 DPG Annular pressure selected
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11. Configure all the parameter boxes as required. A typical configuration for a D&l job is indicated

below.

[~ Enable Edting (Waming: Tum off unless editing )

Capture 1Daia | Graphic Sgnaln] Sg‘dnl FFT | Logging | Conﬁgl.r:m'nnl Suface Bcn(l Decoder Paga] Communication | Stat P‘agel

Teat Log Troubleshoot |

D& Inclination D&l Azimuth D& Glotal
89.88 Deg 166.09 Deg 0.9990 g
12:22-36 2013-Mar-11 12:22:39 2013-Mar-11 12:22-42 2013-Mar-11
D&l MTotal DPG: Annular Pressur D&l MAG Dip Angle
0.4516 Gauss 7.96 psi 55.55 Deg
12:22:43 2013-Mar-11 12:23:20 2013-Mar-11 12:22:46 2013-Mar-11
Telemetry: Config File# D&l Auto TF-F D&l Auto TF
1# Gravity 0.00 Deg

12:22:34 2013-Mar-11

12:23:03 2013-Mar-11

12:24:13 2013-Mar-1

[elemetry: Amp Hrs Remai

Telemetry: Batt Voltage

lelemetry: Trans Pow Leve

15.63 AH

13.75 Volt

3#

12:23:14 2013-Mar-11

12:23:15 2013-Mar-11

12:23:10 2013-Mar-11

ClassD: Meas. Load Cur.

ClassD: Scale Current

ClassD: Classd tar curr

0.000 A

81.25 %

1.016 A

12:23:57 2013-Mar-11

12:24:06 2013-Mar-11

12:23:11 2013-Mar-11

DynamX: Shk Lat Level

DynamX: StickSlip Level

DynamX: Reverse

GTF = 0.00 (G} Right
WITS Data -

Bit Degthift) ROPft/h) E Pump Press (P51
Hode Degthét) TPO (GPM) i Torque (KFLE)

Status
Toolface Logging

Total Gain=2*10*5*5 =500

1
12:2415

1
122410

Config File: 03-01-13_XEM_DynamX_ATF 3-3 deg_Gamma_QPSK_6Hz_2c_Config_L.V10Cfg

Configl QPSK Freq6.0 Cycles2 Auto Gain 500

QW

12.

13.

Figure 39 Capture Screen with parameters

Commonly displayed parameters for a Directional job are as follows:
e D&l Inclination, Azimuth, G Total, M Total, Mag DIP, Auto Tool face, Tool face

e Telemetry Configuration File, Telemetry Transmitted power Level, Transmitter Voltage Level

Tx, Telemetry Amp Hours, Telemetry battery voltage.

e (Class D Measure Load Current, Class D Scale Current, Class D Target Current.

Gamma and Annular pressure can be added if the measurements are provided.

Prior to the run during the bank test it is recommended to retake the Surveys.
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1. A green color value with a grey color header indicates a properly decoded Signal which falls
within the tolerances specified in the qualifiers window in the configuration tab.

G Total
999.95
12:22:36 2013-Mar-11

Figure 40 Properly Decoded Signal within qualifier range

2. A green color value with a red color header indicates a properly decoded signal that falls
outside the tolerances specified in the qualifiers window in the configuration tab. This could
indicate a possible failure for a particular sensor or that the qualifiers have been set incorrectly.

995.5
12:22:36 2013-Mar-11

Figure 10 Properly Decoded value outside qualifier range

3. A red color value with a red color header indicates a poorly decoded signal that also falls
outside the qualifier range. If the value is a bad decode the red header can be ignored.

888.1
12:22:36 2013-Mar-11

Figure 11 Poorly Decoded value outside qualifier range

4. If the signal was noisy and the Receiver had to apply a correction to decode the signal, the value
will appear in blue color.

G Total

12:22:36 2013-Mar-11

Figure 12 Corrected value in qualifier range
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5. The Temperature value is flagged yellow when it is between the “High” and “Max” thresholds;

red when it exceeds the “Max”.

5.2. TEXT LOG WINDOW

Capture IDaia | Graphic Egnala] 5|g1als| FFT | Logging | Conﬁg.r.!inn] Surface Box | Dacodar Page] C:-rrrnu'icaﬁan] Stat Page|
Trgse Morth - '\.‘-'-a Oec: 0.0
[ Enable Edting (Waming: Tum off unisss aditing } Text Log Troubleshoot | Dvill Offset: 0.0
Gamma Factar: 1.0
D& Inclination D& Azimuth D&l GTotal e
89.88 Deg 166.09 Deg 0.9990 g
12:22-36 2013-Mar-11 12:22:39 2013-Mar-11 12:22:42 2013-Mar-11
75
D&l MTotal DPG: Annular Pressur D&l MAG Dip Angle
0.4516 Gauss 7.96 psi 55.55 Deg )-80 : 0 m
12:22:43 2013-Mar-11 12:23:20 2013-Mar-11 12:22:46 2013-Mar-11 =] ! " {408
Telemetry: Config Filet D&l Aute TF-F D&l Auto TF
1# Gravity 0.00 Deg
1222 34 2013-Mar-11 12:23:03 2013-Mar-11 12:24:13 2013-Mar-11
‘elemetry: Amp Hrs Remai| Telemetry: Batt Voltage |lelemetry: Trans Pow Leve
GTF = 0.00 (3} Right
15.63 AH 13.75 Volt 3# e e
Bit Depthift) HoPlﬁm}l Pump Press [Psl}i
12:23:14 2013-Mar-11 12:23:15 2013-Mar-11 12:23:10 2013-Mar-11
Hole Depthft) TFO [GFM}I Torque {KFLB};
ClassD: Meas. Load Cur. | ClassD: Scale Current | ClassD: Classd tar curr S
s
0.000 A 81.25 9% 1.016 A Tooksce Logging [ ‘ 3]
12:23:5T7 2013-Mar-11 12:24:06 2013-Mar-11 12:23:11 2013-Mar-11 Total Gain=2*10*5*5 =500
] i 10 = - — R — iR R
DynamX: Shk Lat Level | DynamX: StickSlip Level DynamX: Reverse i
- - o
o \ | |
12:24:05 12:24.10 12:24:15
Config File: 03-01-13 XEM DynamX ATF 5-3 deg Gamma, QPSK 6Hz 2c Config 1 V10Cfq [Config1 QPSK Freq6.0 Cycles2 Auto Gain 500 D s

Figure 41 Select Text Log

6. Click on the Text Log Button.
7. This opens the “Text log” window.
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8. The Text Log window shows the Decoded parameters and the time stamp at which they are
updated.

9. Click on the Auto Scroll Option if you need to keep updating the parameters. The parameters
can be cleared or erased from the list by clicking on “Clear All’. If required the Parameters can
be copied by clicking on the “copy all” button.

Cear Al Copy Al ¥ Auto Scrol Close

(13-Mar-11 12:25:48) D&IL: Auto TF = 0.00 (G) Deg -
(13-Mar-11 12:25:50) XEM: Decoded Bits = 1000000-0
(13Mar-11 12:25:50) Dynami: Shk LatMax =8 g
(13-Mar-11 12:25:52) XEM: Decoded Bits = 0000D0000-111
(13-Mar-11 12:25:527) Gamma: Gamma CPS = 0.0 CPS
(13-Mar-11 12:25:53) XBM: Decoded Bits = 000000-1
(13-Mar-11 12:25:53) DAI: Auts TF = 0.00 (G) Deg
(13-Mar-11 12:25:54) XEM: Decoded Bits = 010110
(13-Mar-11 12:25:54) ClassD: Scale Current = 81.25 %
(13-Mar-11 12:25:56) XEM: Decoded Bits = 000000000-111
(13-Mar-11 12:25:556) Gamma: Gamma CPS = 0.0 CP5
(13-Mar-11 12:25:57) XEM: Decoded Bits = 000000-1
(134Mar-11 12:25:57) D&I: Auto TF = 0.00 (G) Deg

Figure 42 Text Log

10. Click on the close button to exit the Text log window and to return to the Capture Window.
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Capture | Data | Graphic Sgrals | Sgrais | FFT | Logging | Combiguration | Suface Box | Decoder Page | Communication | Stat Page |

5.3. TROUBLE SHOOTING

Extreme Engineering Operations Manual | XEM Software Decoding

11. On the capture screen click on the “Troubleshoot” button.

[ Erbia Exlting (Wawring: Toar off urkess sding } Tetlogl  Troubleshoot e
Ourneg Facior 1 0
D& Inclination D&l Azimuth D&l GTotal g S
89.88 Deg 166.09 Deg 0.9990 g
12:22:36 2013-Mar-11 12:22-39 2013-Mar-11 12:22:42 2013-Mar-11
D&l MTotal DPG: Annular Pressur

D&l MAG Dip Angle

0.4516 Gauss

7.96 psi 55.55 Deg

12:22.43 2013-Mar-11 12.23.:20 2013-Mar-11 1222 46 2013 -Mar-11
Telemetry. Config Fileg D& Auto TF-F D&L Auto TF
1# Gravity 0.00 Deg

12221 2013-Mar-11

12:23:03 2013-Mar-11

122013 2013 Mae-11

elernetry. Amp Hrs Remas

Telemetry, Batt Voltage

felemetry. Trans Pow Leve

15.63 AH

Page | 44

OTF = .00 (3} Rgt

13.75 Volt 3# otth
12:23:14 2013-Mar-11 12:23:15 2013-Mar-11 122310 2013 Mar-11 - d peres | mmﬁul
af- -laar- !
iHeie Degthift) TRO IGFM) | Terque I:RFLB}|
ClassD: Meas. Load Cur. | ClassD: Scale Current ClassD: Classd tar curr S
0.000 A 81.25% 1.016 A Tookzoe Loggng |
122357 2013-Mar-11 12:24:06 2013-Mar-11 12:23:11 20713-Mar-11 Tmul-ﬁu.i'.- 2105+ 5= 500
DynamX: Shik Lot Level | DynamiX: StickSip Level |  DynamX: Reverse L
e . o
- ] ] 1
122405 12:2410 12:2415
Config File: 03-01-13_XEM _Dymami ATF 5-3 deq Garnma QFSK SHz Jc Config 1.Vi0C1g Lonfigl QPSK Freqfd Cycles 2 futo Gasn 500 m_@

Figure 43 Troubleshooting Button
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12. The troubleshooting Window appears displaying a number of parameters in a graphic format.

13. A description of each of the graphs is given in Figure 44.

0 5 10

Long Header Correlation (%)
100

50

A M

00:07:1&

Bandpass Frequency

Loww il.EII] SET
High !a.nu

(&l
Tokal Gain

Troubleshooting

SNR
15ﬁ
10

Expand

Default

| L| v Auto Gain

00:08:10

Configuration File

Configuration File

Cecode Thresholds
Mok Decoding

Decoding

2001

2000

1939

Filtered Data

00:08:15

MNotch Filker

Frequency |0

70.0

80.0

[~ Enable

%o
Sek

o

Gain

A. The FFT (Fast Fourier transform) display shows the tool signal frequency and amplitude.
The display in Figure 44 shows an XEM operating at 4Hz and having a frequency spread
from 2.75Hz to 5.25 Hz with a good amplitude.

B. The filtered data display shows the tool Signal that has been decoded by the XEM Rx; the

Figure 44 Troubleshooting Window

decoded signal should have amplitude of 3V if the Auto gain is in use.

o If Manual gain is in use: Filtered signal output = Input Signal x Manual Gain.

C. The Long header correlation (%) display shows the ease with which the Long header can be

decoded. The display in Figure 44 shows a confidence value of approximately 40%,

This number will go up when the XEM Rx will actually decode a long header, the confidence

should appear as a spike as shown in Figure 45(The Header is 95%).
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I
122648

12:29:31

Figure 45 Long Header Correlation 95%

Troubleshooting |
FFT

I |
10 00.08:10

Long Header Correlation ()
100 -

5
E_—- v et

00:07:12

Configuration File

Bandpass Frequency

Lovi) 1.00 & ﬂ Configuration File
High | .00 Default
Eain Decode Thresholds
Tokal Gain
WV fuko Gain

| =

Filtered Data

I
00:08:15

Gain
2001
2000
1999
Motch Filber

Mok Decoding |7"D 0
Decoding |5':' 0

[~ Enable

Frequency | 0

o)

Figure 46 Troubleshooting (Repeat)

D. The Signal to Noise ratio plot compares the signal to noise. This number should be > 6 for

good decoding. In Figure 44 the SNR is between 13 and 15 indicating good signal quality as

compared with Noise.

E. The Gain plot shows the gain applied by the XEM receiver to decode the signal. In the

Figure 44 below the Gain is 2000. Typically if the Gain < 20,000 the signal can be decoded.
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F. The Band pass filter settings including the Lower and Upper Frequency limits are set
automatically by the software based on the configuration file. When decoding the tool signal,
the XEM Rx ignores the Frequencies above the Upper frequency limit cutoff and below the
lower frequency cut off.

For Example, if the XEM Tool is operating at 4 Hz and 2 cycles per symbol, the symbol rate
is 2 symbols per second as shown in Figure 47.

e The low pass frequency will be set at 2.75Hz

e The high pass frequency will be set at 5.25Hz.
The Lower and upper frequency values can be fine-tuned making the band narrow in order
to remove Noise at the edges.

G. The Configuration File Tab input allows the user to verify the configuration file being used by
the XEM Rx.

H. The Notch filter can be used to spike out or remove a select frequency. This can be done by
typing the value of the unwanted frequency in the “Frequency” box and clicking the “Enable”
checkbox. More information on the Notch Filter is given in Chapter 3, Section 2.4

Troubleshooting X

Filtered Data

|
0 5 10 15 00:08:10 00:08.15
Long Header Correlation (32) SR Gain

100 200

50
IO M 2000
|
00:07:12 1993
B R figuration Fil Match Filt
andpass Frequency Elgura ion File ch Filker

[~ Enable
Lov | 2.75 =) [ Exp_aru:l Configuration File
High | 5.25 Default Frequency |0

Gain Decode Thresholds
Total Gain :
Mok Decoding | 70.0 o
| = V Auto Gain Set
Decoding | 80.0 %

Figure 47 Trouble shooting Window (Repeat)
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l.  “Gain” allows the Amplifier Gain to be set manually or computed automatically.
e AUTO GAIN: Leave the Auto Gain box checked; it is preferred to use Auto Gain allowing the
Receiver to calculate the Gain automatically. The Output signal is automatically adjusted
such that it has amplitude of 3V. The Auto Gain computed by the XEM Rx is 2000 in the
Figure 47.
e MANUAL GAIN: If it is required to adjust the gain manually; select the desired value of the

Total Gain to be set from the drop down value. Setting a value > 20,000 for Gain does not
normally help decode the signal. If Manual gain is in use:
o Filtered signal output = Input Signal x Manual Gain.

Total Gain

"'l
100 "
120
150
200
2500
300
400
S00
B
E00
1000
1200
1500
2000
2400
2200
4000
4800
6000 -

Figure 48 Manual Gain

J. The default values for the Header Decode threshold are set at;
e Not decoding 70%; When the XEM Rx is not decoding Signal from the tool.
e Decoding 80%; When the XEM Rx is decoding Signal from the tool.

If it is difficult for the XEM Rx to start decoding the Signal, the “Not decoding” threshold can be
reduced. If the XEM Rx keeps locking on to wrong signal the “Not Decoding” threshold can be
increased. If while Decoding the XEM Rx keeps loosing signal at the end of each frame the
“Decoding” threshold can be reduced.

If while Decoding the XEM Rx locks on to the wrong frames and the signal is clean the
“Decoding” threshold can be increased.
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14. Exit the Troubleshooting Window by clicking on the Windows close button “X” to return to the

Capture Screen.

5.4. TOOL FACE ROSE BUD

15. On the XEM capture window locate the Tool face rose bud.

Capture IDaia | Graphic Signals | Signals | FFT | Logging | Configuration | Surface Bax | Decoder Page | Communication | Stat Page |

[~ Enable Edting (Waming: Tum off unless editing ) Troubleshoot
D&l: Inclination D&l Azimuth D&l GTotal
89.88 Deg 166.09 Deg 0.9990 g
12:22:36 2013-Mar-11 12:22:39 2013-Mar-11 12:22:42 2013-Mar-11
D&l MTotal DPG: Annular Pressur D&l MAG Dip Angle
0.4516 Gauss 7.96 psi 55.55 Deg
12:22-43 2013-Mar-11 12:23:20 2013-Mar-11 12:22-46 2013-Mar-11
Telemetry: Config Fileg D&l Auto TF-F D&l Auto TF
1# Gravity 143.20 deg

12:22:34 2013-Mar-11 12:23:03 2013-Mar-11 12:24:13 2013-Mar-11

elemetry: Amp Hrs Remail| Telemetry: Bait Voltage |lelemetry: Trans Pow Leve L 7F = 14220 (@) Right
15.63 AH 13.75 Volt 3# Tlishsass
B Depthift) | ROP/M) | Pump Press (PS1)
12:23:14 2013-Mar-11 12:23:15 2013-Mar-11 12:23:10 2013-Mar-11
Hole Deptht) | TFO tGF'M}I Tomue (KFLE)
ClassD: Meas. Load Cur. | ClassD: Scale Current | ClassD: Classd tar curr ”
{It3 1
0.000 A 81.25 % 1.016 A e ——— I =
12:23:57 2013-Mar-11 12:24:06 2013-Mar-11 12:23:11 2013-Mar-11 Total Gain=2*10*5*5 =500
10V — i e

DynamX: Shk Lat Level

DynamX: StickSlip Level

DynamX: Reverse

1
12:24156

Config File: 03-01-13 XEM DynamX_ATF 3-3 deg_Gamma_QPSK_6Hz_2c_Config 1.V10Cig

|Cenfigl QPSK Freq 6.0 Cycles 2 Auto Gain 500

R

Figure 49 Tool face Rose Bud
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16. As an Example In the Rose Bud Below:
The Last 5 x Tool Face values are seen on the rose bud.
The Last Tool Face value is 143.2 ° to the Right

The Blue Letter G in the background indicates that this is Gravity Tool Face.

Trus Morth - Mag Dec: 0.2

Crrill Offsat: 143.2 0
iGamma Factor: 5.2
|Gamma Offzet 30

GTF = 143.20 (G} Right

Figure 50 Tool Face Rose Bud

17. The corrections appear on the Top Left Hand corner of the screen. These are entered in
the configuration editor. Ensure that these are all updated before the run.
- True North - Mag Dec: 0.2°
- Drill offset : 143.2°
- Gamma Factor : 5.2
- Gamma offset: 30 ft

Private. Copyright © Extreme Engineering 2013. Unpublished Work. All rights reserved.
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The green Letter M in the background indicates that this is Magnetic Tool Face.

Extreme Engineering Operations Manual | XEM Software Decoding

Grid Morth - Total Comection: 0.2
Orll Off=set: 143.2
Gamma Factor: 9.2
330 .
b Il-I
315 o
h
300 .
285/ FaEs
270
255 N
240 N
'
!
225 ; ;
- ’
21 !
195 qgg 165
hATF = 20627 () deg

Figure 51 Magnetic tool face
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If the Receiver software receives a signal from the tool but does not get directional information in

the signal possibly due to an internal communication error in the tool:

¢ A red and white banner will appear on the Rose bud stating; “Error: No Response from D&I”.

e The Signal (Inclination, Azimuth, Tool face) values will be - 8888.00 Deg.

XEM Receiver = x|

Laplure I Dzta | Graphic Sig"da| Signab| FFT | Logg'ng] Conligurdiml Surface Elm-cl Diecacer F‘ag-:| Corrmunicalion] Shek F‘ugc]

e g eyt NEG Ml comaitian. 0.0 N
[ EncHle Editing Warnie Turn off unkss ediing k Treubleshaat Ol Dffset: 00 e
I I F T 2 7
— u::: u:fch: 244 ”u-ff_".’ L, 20
D&l: Azimuth 35 : ‘
.
-8888.00 Deg | -8888.00 Deg 0.9000 9 4
11:44:01 201 3-Feb-23 11:44:.06 A113-Feb-20 11:44:080 2113-Feb-2A
_ D& Gravity TF D&l Magnetic TF
0.3000 Gauss
11:44:11 201 5-Feb-23
DRl Termperature D&: Auto TF-F Di&d: Auta TF

Magnetic

-8888.00 Deg

114441

A13-Feb-25

00:10:31 2013-har-03

Gamma Gammz SRS

WWTS Depth Bit [meas)

WWITS: Depth Hole (vert)

13.9 CPS

00:10:38 201 3-Mar-03

ClagsD: Meas. Laad Cur.

ClassO: Scale Current

0.010 A

81.

25 %

| Ststus

BETTHE
BTF = -0000.0 deg

w5 Dals

Bireot-ori [ R Ao [ 3E00 Purcrespra| 000
HeieDeptiml | 54545 TRO (GFM| Tcrque[K.FI_E]I o0

Tooliace Loogng — ‘ (i
=1+

00:10:25 201 3-Mar-03

001007 2013-Ma-03

Chymami: Shi Lat Level

Crnand: StickSlip Level

Cynams Reverse

Total Gain=1*10*5%5=250

| |
01 030 00:10:35

Coifig Flle: 02-04-13_XEM_Dynamy_ATE S-2 d2g_GAMMa [y TS e ] S0Mg_1.w10CT

© Wy

|l:cr|ﬂg 1 QP Fraq4.0 Cycles 2 Aum Gah 250

Figure 52 No Response from D&l

The D&l No error Response is triggered when

e The Inclination value decoded is > 180°.

e The tool face or Azimuth values decoded are > 360°.

e A good Tool signal is received by the receiver; one of the directional values is not updated.

e 3 x Directional values decoded by the receiver in a consecutive frame are corrected.
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5.6. WITS DATA
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18. Data received through WITS is displayed below the Rose Bud. This currently includes:
e Bit depth, when the bit is;
o On bottom this box will have black text with a grey background.

o Off bottom this box will have green text on black background.

e Hole depth
e ROP

e Pump Pressure

e Surface Torque
e TPO (Total Pump Output)
19. The Units for the WITS data can be modified in the configuration TAB.

Capture I Diata | Graphic Egnals] Slg'\alsl FFT | Loaging | Conﬁgl.r.!inn] Surface Bmt| Dacoder Page ] Communication | Stat Page|

[ Enable Ediing (Waming: Tum off unless editing ) Tex Log Troubleshoot
D&l Inclination D&l: Azimuth D&l GTotal
89.88 Deg 166.09 Deg 0.9990 g
12:22:36 2013-Mar-11 12:22:39 2013-Mar-11 12:22:42 2013-Mar-11

D&l MTotal DPG: Annular Pressur D&l: MAG Dip Angle
0.4516 Gauss 7.96 psi 55.55 Deg

12:22:43 2013-Mar-11 12:23:20 2013-Mar-11 12:22:46 2013-Mar-11

Telemetry: Config Fileg D&l Auto TF-F D&l Auto TF

1# Gravity 0.00 Deg

12:22:34 2013-Mar-11 12:23.03 2013-Mar-11 12:24:13 2013-Mar-11

‘elemetry: Amp Hrs Remai| Telemetry: Bait Voltage |lelemetry: Trans Pow Leve
15.63 AH 13.75 Volt 3#

Tree Morth - Mag Dec: 0.0

GTFE =0 08 {5} Bagkt

12:23:14 2013-Mar-11

12:23:15 2013-Mar-11

12:23:10 2013-Mar-11

ClassD: Meas. Load Cur.

ClassD: Scale Current

ClassD: Classd tar curr

0.000 A

81.25 %

1.016 A

WITS Data

BilDepth[m]_ ROP(m/h) [ 355.00 FumpPless[kF'a]I 0.00
HoleDepthim) [ 545.45 TPO [EPM]I Torque (KFLB) | 0.00

us
|

Toolface Logging

_l"'|

12:23:57 2013-Mar-11

12:24:06 2013-Mar-11

12:23:11 2013-Mar-11

DynamX: Shk Lat Level

DynamX: StickShp Level

DynamX: Reverse

Total Gain=2*10*5*5=500

1 | 1
12:24:.08 122410 12:24.15

Config File: 03-01-13_XEM_DynamX_ATF 5-3 deg_Gamma_QPSK_6Hz_2¢_Config_1.V10Cfg

|Config 1 QPSK Freq6.0 Cycles2 Auto Gain 500

(OR3)

Figure 53 WITS Data Tab
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LWITS Data ¥
BitD epthim) - ROPmh) [ 355.00 PumpPress(kPal 0.00
HoleDepthim] | 545.45 TPO [GPM) Targque [KFLB) 0.00

Figure 54 Bit Depth, ROP and Pump pressure received through WITS

20. WITS data will only update once received by the XEM Receiver.

21. When a Sensor value fails on WITS -8888.0 is displayed

22. If it is required to input additional WITs data into the capture Tab
Click on the Communication Tab

23. Click on INPUT.

¥EM Receiver  Exs
. | -

Remote Connection For Raw Data
* Sand data 7 Recsive dats

x-Smerl?r'-.ddreasl_@ 6 .o . 1 Connect

WITS Metwork Connection

i

Exireme Server Host IP | 127

¥ Do not send non-decode values

Iv¥ Do nict send comected valuss

Capture | Data | Graphic Slgnala] Sgﬂalsl FFT | Leogging | C-:-nhgur:njnn] Suface B | Decoder Page ] Stat Fagel

Figure 55 Communication Tab
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24.0n the COM Input Window Select the WITs Record from the Window on the Left
25. Click on >> to move the WITs record to the Right
26. Update the Time Interval as needed.

27. Click on OK
. _— —— — — — —
COM Input WITS Configuration
WITS Records Selected Input WITS
- RECORD # 1 : GENERAL TIME-BASED A 111 - Depth Hole (ver)
- 0101 - Well Identifier [ 110 - Depth Hole {meas) I

- 0102 - Sidetrack/Hole Sect Mo.

-+ 0103 - Record Identifier

- 0104 - Sequence Identifier

-+ 0105 - Date

- 0106 - Time

0107 - Activity Code | 5

.-0108 - Depth Bit (meas) —
o400 4o =13 I 41

- 0110 - Depth Hole (meas)

--0111 - Depth Hole {vert)

U112 - Dlotk posnon

--0113 - Rate of Penetration (ava)

--0114 - Hookload (ava)

- 0115 - Hookload (max)

- 0116 - Weight-on-Bit (surf avg)

- 0117 - Weight-on-Bit (surf max)

-- 0118 - Rotary Torque (surf avg)

-- 0119 - Rotary Torque (surf max)

--0120 - Rotary Speed (surf avg)

- 0121 - Standpipe Pressure (avg)

- 0122 - Casing (Choke) Pressure

--0123 - Pump Stroke Rate #1

o M117A D Cheeles Daba #7

m
W
W

WITS ID: 0110
Description: Depth Hole (meas)

Metric Units: M
FPS Units: E Update Time Interval (seconds) l
Long Mnemaonic: DEPTMEAS

I QK I Cancel |

Short Mnemonic:  DMEA

Figure 56 WITs COMM parameter Window

28. These selected WITS inputs will now be added to the decoded log file at the interval selected in
this window. They will also now be available as signals for use on the capture Tab.
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29. Click on Capture Tab
30. Check the Enable Editing on the Data Grid
31. Additional WITS data can be added by enabling the Edit box in the Data Grid.

Extreme Engineering Operations Manual | XEM Software Decoding

Data | Graphic Sgnaln] Sig";els| FFT | Legging | Cnnﬁgl.rau'nn] Suface Buxl Decoder Paga] Communication | Stat Pagel

Page | 56

- [ Enable Edting (Warming: Tum offurless edting) Telog|  Troubleshoot I’“‘ | sy
Gamma Factor- 1.0
D& Inclination D& Azimuth D&l GTotal e
89.88 Deg 166.09 Deg 0.9992 g \ uo
12:11:16 2013-Mar-11 12:11:19 2013-Mar-11 12:11:22 2013-Mar-11 . \
D&l MTotal D&l Gravity TF D&l Magnetic TF 2 |
0.4516 Gauss i
12:11:23 2013-Mar-11 \
D&l Temperature DJ
G 4 h Warning: You must disable this checkbox after you are done editing. |
12:11
Gamma: Gamma CPS | Telemet| &
oK | GTF = 0,00 {(G) Right
0.0 CPS

12:12:02 2013-Mar-11

ClassD: Meas. Load Cur.

ClassD: Scale Current

0.000 A

81.25 %

OPf/h) | Pump Press (PSI)
TFO [GPM}I Torgue [KFLE)

Waiting for long header |

Hole Depthft) |
Status

m £ |

12:11:47 2013-Mar-11

12:11:46 2013-Mar-11

DynamX: Shk Lat Level

DynamX: StickSlip Level

DynamX: Reverse

Total Gain=4*10*10*5 = 2000

1217:20

1 [
1217:10 Il

Config File: 03-01-13_XEM_DynamX_ATF 3-3 deg_Gamma_QPSK_6Hz_2c_Config_1.V10Cig

D@

|Configl QPSK Freq60 Cycles2 Auto Gain 2000

Figure 57 Enable Editing on the Data Grid
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32. The Desired WITS signal can be selected from the Signal Selection Window .

Signal Selection

O

DE: GTotal

[

D&l Mag Dip
Angle

O [

Telemetny:
mTE_TC_Lewel

4

L

D&l
AZIM_CONT_RT

L

Dil:
INCL_CONT_RT

DPG: APWD

[

Dyname; STESLP Gamma: Gamma

L

DEl: &uto TF

u

Dl Inclination

DPG: BFWD

[

L

Dal: Auta TF-F

[

DE: MTotal

[

Diynarm;
CRPM_RT

[

Telemetny: T elemetry:
AHrs_Remain Buz Voltage

[l

WITS Input:
Depth Hol...

[l

WITS Input:
Depth Hole [vert]

L1

DE: Azimuth

[

D& M

[l

Dynamed; Reverse

C |

D&l Cs A Dd: Cs b

[l
[

D& My D& MZ

[
[

D= Dwnari<;

SHE AL M SHE LAT_ M

[

Telemetny:
Config_Mumber

[l
[

Telemetny:
Temperature

Telemetny:
Safety_Ermror

touiching an of the
izons on the left, Tap
"0 when done.

oK

Cancel

Figure 58 WITS signal Selection

33. The WITs signal will then be added on the Data Grid in the Capture Tab.

WITS: Depth Bit (meas)

WITS: Depth Hole (vert)
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5.7. DECODING-STATUS, GAIN, SIGNAL DISPLAY

34. “STATUS” below the WITS parameter provides information on the frame that is being received.

Page | 58

[ Enable Edting (Waming: Tum off unlees editing )

Capturs IDm | Graphic Sgnala] Signale | FFT | Logging | Cnnﬁg.ralinn] Suface Bax | Decoder Page ] Communication | Stat Page |

Troubleshoot

D&l: Inclination D&l Azimuth D&l GTotal
89.88 Deg 166.09 Deg 0.9990 g
12:22:36 2013-Mar-11 12:22:39 2013-Mar-11 12:22:42 2013-Mar-1

D&l MTotal DPG: Annular Pressur D&I MAG Dip Angle
0.4516 Gauss 7.96 psi 55.55 Deg
12:22:43 2013-Mar-11 12:23:20 2013-Mar-11 12:22:46 2013-Mar-1
Telemetry: Config File# D&l Auto TF-F D&l Auto TF
1# Gravity 0.00 Deg
12:22:34 2013-Mar-1 12:23:03 2013-Mar-11 12:24:13 2013-Mar-11
‘elemetry: Amp Hrs Remail| Telemetry: Bait Voltage |lelemetry: Trans Pow Leve
15.63 AH 13.75 Volt 3#

12:23:14 2013-Mar-11 12:23:15 2013-Mar-11

12:23:10 2013-Mar-11

ClassD- Meas. Load Cur. | ClassD: Scale Current

ClassD: Classd tar curr

0.000 A 81.25 %

1.016 A

Tres Morth - Mag Dec: 0.0

Dl Of faat: 0.0

D
Gamma Factor. 1.0

Gamena Gffset 0.0 -30

3

b,

GTF = 0.00 (G} Right

—WITS Data

Bit Depth#ft) ROPit/h) I Fump Fress (P50}
Hole Depthft) TPO (GF'M}I Torque (KFLB)

Status 1

Tealizce Logging | | |

12:23:57 2013-Mar-1 12:24:06 2013-Mar-11

12:23:11 2013-Mar-11

DynamX: Shk Lat Level | DynamX: StickSlip Level

DynamX: Reverse

Total Gain=2*10*5*5 =500

12:24:15

1 |
12:24:06 12:2410

Config File: 03-01-13_XEM_Dynami_ATF 5-3 deg_Gamma_QPSK_6Hz_2c_Config_1.V10Cfg

oH

|Configl QPSK Freq60 Cycles 2 Auto Gain 500

Figure 59 Status bar on Capture Window

In Figure 60, the “Tool face Logging Frame’ is being received. The progress bar indicates how

far the frame has progressed and when the next frame is expected to start

Status

Tool Face

Logging

r ]

Figure 60 Status Bar
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l [ |
15:24:30 15:24:35 15:24:40

Figure 61 Total Gain

A. The green colored sinusoidal signal curve represents the tool signal. If Auto gain is set,
the filtered signal will automatically be amplified so that the output filtered voltage has
amplitude of 3V.

B. The pink boxes around green signal show the signal confidence; For QPSK telemetry the
higher the Pink box from the bottom of the display window the better the signal quality.

Hiah Qualitv Decode

Medium Qualitv Decode

C. The + sign above the signal shows a good quality decode.

+l'“!++l'+'l'='!-++

D. Successive signal decodes are colored red and white so that they can be distinguished

easily. The “0” denotes a Zero; the X denotes a “1”

L. |esEn
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5.8. CONFIG FILE AND CONFIG NUMBER
36. Identify the Configuration File and the Configuration # at the bottom of the Window Tab.

XEM Receiver  Examy

Caplure 1Daia | Grphic Egnalal Signals | FFT | Logaing | Conﬁgi.mﬁnn] Surface Bax | Decoder Pagu] Comemunication | Stat Page |

Trs North - Mag Crec: 0.0
[ Enable Edting (Waming: Tum off uniess editing ) Troubleshoot Drill Offset: 0.0
Gamma Factar: 1.0

D&: Inclination D& Azimuth D&l GTotal et
89.88 Deg 166.09 Deg 0.9990 g
12:22-36 2013-Mar-11 12:22:39 2013-Mar-11 12-22-42 2013-Mar-11 - \
- 75
D&I MTotal DPG: Annular Pressur | D&l MAG Dip Angle by -
0.4516 Gauss 7.96 psi 55.55 Deg 4. o
12:22:43 2013-Mar-11 12:23:20 2013-Mar-11 12:22:46 2013-Mar-11 - y /,,,
Telemetry: Config File# D&l Auto TF-F D&l Auto TF Ay
‘420
1# Gravity 0.00 Deg /
12:22.34 2013-Mar-11 12.23.03 2013-Mar-11 12.24:13 2013-Mar-11 _1;;;1,' _
L e
‘elemetry: Amp Hrs Remail| Telemetry: Batt Voltage |lelemetry: Trans Pow Leve 188 450 S8
GTF = 0.00 (G} Right
15.63 AH 13.75 Volt 3 # =N y
Bit Degth ROFft/h i Fump Fress (PS
12:23:14 2013-Mar-11 12:23:15 2013-Mar-11 12:23:10 2013-Mar-11 el e BEEE
Hale Depthft) TRO (GEM) | Torque (KFLE)
ClassD: Meas. Load Cur. | ClassD: Scale Current | ClassD: Classd tar curr
Status
0.000 A 81.25 % 1.016 A Tooace Loggng e
12:23:57 2013-Mar-11 12:24:06 2013-Mar-11 12:23:11 2013-Mar-11 Total Gain=2*10*5*5 =500
- 10V — o —
DynamX: Shk Lat Level | DynamX: StickSlp Level DynamX: Reverse 1
_ _ |
10V | |
12:24.05 12:24.10 12:24.15

—— —

— :
1 Config File: 03-01-13_XEM_Dynaml_ATF 5-3 deg_Gamma_QPSE_6Hz_2c_Config_1.V10Cfg Configl QPSK Freq60 Cycles 2 Awto Gain 300 ﬂ
~—T—

] .
< | Config 1 QPSK Frea 6.0 Cycles 2 Auto Gain | >

— —
Config File 03-01 13_XEM_DynamX_ATF 5-3 deg_Gamma_QPSK_6Hz_2c_Config_1.V10Cf D

Figure 62 Status bar on Capture Window
It is important to have the correct configuration File and the correct Configuration# in the XEM Rx
particularly after downlinking otherwise the XEM Rx will not be able to decode the information from

the Tool.
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5.9. DECODING AND WITS INDICATORS

Page | 61

Capture I Data | Graphic Egnala] Signals | FFT | Logaing | Cunﬁg.r:linn] Surface Bax | Decoder Pagu] l'.nn'm.ril::aﬁun] Stz Page |

[ Enable Edting (Waming: Tum off uniess editing )

Troubleshoot

D&l: Inclination D&l Azimuth D&l GTotal
89.88 Deg 166.09 Deg 0.9990 g
12:22:36 2013-Mar-11 12:22:39 201 3-Mar-11 12-:22-42 2013-Mar-11

D&l MTotal DPG: Annular Pressur D&l MAG Dip Angle
0.4516 Gauss 7.96 psi 55.55 Deg
12:22:43 2013-Mar-1 12:23:20 2013-Mar-11 12:22:46 2013-Mar-11
Telemetry: Config File# D&l Auto TF-F D&l Auto TF
1# Gravity 0.00 Deg
12:22:34 2013-Mar-11 12:23:03 2013-Mar-11 12:24:13 2013-Mar-11
‘elemetry: Amp Hrs Remai| Telemetry: Bait Voltage |lelemetry: Trans Pow Leve
15.63 AH 13.75 Volt 3#

12:23:14 2013-Mar-11

12:23:15 2013-Mar-11

12:23:10 2013-Mar-11

ClassD: Meas. Load Cur.

ClassD: Scale Current

ClassD: Classd tar curr

0.000 A

81.25 %

1.016 A

Tres Morth - Mag Dec: 0.0

Drill Offset: 0.0
Gamma Factar: 1.0

Gamena Offset 0.0

GTF = 0.00 {G) Right
~WITS Data

Bit Depthift) HDPma'h]-I Pump Press (PSI) 1
Hole Degthft) TRO ([GPM) | Torque (KFLE) I

Status
Toolace Logaing

_|+|

12:23:57 2013-Mar-11

12:24:06 2013-Mar-11

12:23:11 2013-Mar-11

DynamX: Shk Lat Level

Dynam: StickShip Level

DynamX: Reverse

Total Gain=2*10%5%5 =500

I
12:24:15

Config File: 03-01-13_XEM_DynamX_ATF 5-3 deg_Gamma_QPSEK_bHz_2c_Config_1.V10Cfg

|Configl QPSK Freq60 Cycles2 Auto Gain 500 I

Figure 63 Decode and WITS Update window

37. Locate the Decode and WITS update windows at the bottom of the XEM Rx Window.
38. When the Receiver is decoding data from the tool “D” will appear in white with a black

background.
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39. When the Receiver is getting data through WITs “W” will appear in white with a black
]
r sec (D XV,

Figure 64 Receiver Decoding and receiving data through WITs

background.

40. When the Receiver is not getting data through WITs or Not Decoding the letters will appear in
black crossed out with a white background.

Autn Gain 250 B ¥

Figure 65 Receiver Not decoding data and Not getting information through WITS

The Decode status is set to ok (D is black), if more than 65% of the expected signals have been
decoded in the past 200 seconds. The WITs status is set to ok (W is black) if any single WITs has
been received in the past 200 seconds.
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6. DATATAB

1. Click on the Data Tab

Extreme Engineering Operations Manual | XEM Software Decoding

Page | 63

The Data Tab is used ONLY by the Engineering Experts for Analyzing the Decoder Performance.

XEM Receiver

’ Example Rig 4 EXA

Signal (Voltage)

12:29:40
W Display decoder symbals

Long Header Caorrelation (
100

%)

Capturemphic: Signals ] Signals ] =l ] Logging ] Configuration ] Surface Eh:tx] Decoder Page I Communication ] Stat Page ]

W Update Eye Diagram

Spectrogram

Emor {ppm)

Clock |332.446808
Phase |0.000000

|
12:28:05

|
12:28:48

|
12:29:31

> )
12 Enitde evia et Simciton C Decade Success Survey (13-Mar-11 12:29:26) XEM: Decoded Bits = 11101110011-110
(13-Mar-11 12:29:26) D&l: MAG Dip Angle = 55.46 Deg
View Log File (13-Mar-11 12:23:23) XEM: Decoded an 10101011101100-111
| E (13-Mar-11 12:29:25) D&l: AX = 0.0025
- (13-Mar-11 12:25:31) XEM: Decoded Erts 00011111010000-101
SNR Cort. |16.46 (13-Mar-11 12:29:31) DAl AY = 0.9979 g
Speed (13-Mar-11 12:29:35) XEM: Decoded Bits = 11011101011110-100
T M= LHdr{z) [100.0 (13-Mar-11 12:29:35) D&l: AZ = -0.0436
(13-Mar-11 12:29:37) XEM: Decoded Bits = 11101000000110-111
[ Loop Al Files H MHdr{%) |100.0 (13-Mar-11 12:29:37) D&l: MX = -0.2472 Gauss
(13-Mar-11 12:29:40) XEM: Decoded Bits = 00010100001010-111
Progress of Current file ID(z) (100.0 (13-Mar-11 12:25:40) D&I: MY =-0.3701 Gauss
E ' (13-Mar-11 12:29:43) XEM: Decoded Bits = 11100001101110-100
Seqit [1of 1 (13-Mar-11 12:28:43) Dal: MZ = -0.0773 Gauss
= (13-Mar-11 12:28:43) XEM: Decoded Bits = 1-0
1aof1 (13-Mar-11 12:25:43) D&I: Auto TF-F = Gravity
e ST (13-Mar-11 12:29:45) XEM: Decoded Bits = 0111110
sNm 1918 [(13-Mar111229:45) DAl Ato TF = 35844 G) Deg

Config File: 03-01-13_XEM_Dynam¥_ATF 5-3 deg_Gamma_0QPSK_6Hz 2c_Config 1.V10Cfg

Configl QPSK Freq6.0 Cycles2 Auto Gain 250

Q@

Figure 66 Data Tab showing Clean Signal

2. The following graphs are included in the Data Tab

A. Tool Signal : The tool signal graph has been discussed in Section 5.7

B. Long Header Correlation (% ): The Long Header correlation graph has been discussed in
Section 5.3

C. Decode Success: shows instances of successfully decoded frames as dots. The Dots are
colored green (OK), Blue (corrected) and red (Not corrected).

D. SNR (Signal to Noise Ratio): Shows the Signal to Noise ratio of the frames.

E. Long Header History: Shows the history of the Long Header correlation in %.
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F. The Constellation Plot shows how the receiver identifies the phase detection. These can be
seen as cluster of Dots represented on a Y-X axis Clusters of Dots placed together to
indicate good signal quality. Dots in a cloudy pattern indicate poor Signal quality.

Constellaton

Constellation

Figure 67 Constellation Poor Signal Constellation Good Signal

G. Eye Diagram Real: This shows a number of Lines: Lines far away from one another indicate
good signal quality; Lines close to one another indicate poor signal quality.

Ewe Diagram Feal Ewve Diagram Real

Figure 68 Good quality Signal Eye Diagram Good Signal

H. The View Log file is used to Load and Play back Receiver Log files if required.

View Log Fie
Speed
M

Loop Al Flas

Progress of Cument file

Figure 69 Play back Log Files
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7. GRAPHIC SIGNAL TAB

1. Click on the Graphic Signals Tab.
{){ ¥EM Receneer ! . . ¥ - - i - I —ah-

Captre | D=tz Faphic Signals Sgna-:] FFT ] Legging ] Corfiguration | Suface Box | Dacoder Page ] Commurication | Stat Pags ]

D&l Inclinatian D&l Azimuth

2135]

Bl

D&l Cs Inc 3 Gamma Gamma CF3

[BRAR

D&l Ce AX DAl Ce hx

1
ﬂ_

= Dewbls Click Graph to Change Signal.

R TIT Ty s———

!Cunfig File: Cternp'ortd29 BHz 2 Cyele\ SLE-D138-no-saf ety 2.VBCfg Config = 2, Frequency = 8.0, Cycles/Bit = 2, Gain= (.

Figure 70 Graphic Signals

1. This utility allows any signal from the tool to be displayed in a graph.
2. The Graphs are based on discrete signal values (not time).
3. Signals can be added by clicking on the desired signal graph.
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8. SIGNALS

1. Click on the Signal Tab
The list of signals transmitted is displayed with the:
e Time stamp when the data was received by the XEM Rx
e Message type (Survey, Tool face Logging)
e Name of the Signal
e Tool Name: Node in the probe responsible for acquiring the measurement

e Value (The value of the signal)

e Unit used
e WITSID

Capture ] Data ] Graphic Signals FFT ] Logging ] Conffiguration ] Surface Box | Decoder Page I Communication ] Stat Page ]
Timestamp | Message | Name | Tool Name | Walue Unit WITS ID | -
13-Mar-11 12:359:15 Survey (Gamma CPS Gamma 0.0 CPS 824
13-Mar-11 12:39:13 Survey Safety Em Telemetry OFF ONJOFF o =
13-Mar-11 12:353:13 Survey Annular Pressur DPG 756 psi 522
13-Mar-11 12:35:10 Survey Bore Pressure DPG 14536 psi 9514 b
13-Mar-11 12:39:.07 Survey Eatt Voltage Telemetry 1375 Wolt 8813
13-Mar-11 12:359:.07 Survey Amp Hrs Remain Telemetry 15.63 AH 3815
13-Mar-11 12:39:05 Survey Temperature Telemetry 18.0 F 2508
13-Mar-11 12:39:04 Survey (Classd tar cur ClassD 1.016 A 0
13-Mar-11 12:35:03 Survey Trans Pow Lewel Telemetry 3 # 0
13-Mar-11 12:35:02 Survey WTx Target ClassD 7. Vims 0
13-Mar-11 12:35:00 Survey Meas. Load Cur. ClassD 0.005 A 8815
13-Mar-11 12:38:59 Survey Scale Cument ClassD 8125 % 8820
13-Mar-11 12:38:58 Survey Auto TF Dal 352,66 (G) Deg 237
13-Mar-11 12:38:56 Survey Auto TF-F Dal Gravity 5015
13-Mar-11 12:38:56 Survey MZ Dal -0.1254 Gauss 5021
13-Mar-11 12:38:53 Survey MY Dal -0.3564 Gauss 5020
13-Mar-11 12:38:50 Survey MX Dal 02473 (Gauss 5019
13-Mar-11 12:38:48 Survey A7 Dal -0.1751 ] 5024
13-Mar-11 12:38:44 Survey Y Dal -0.5834 g 5023
13-Mar-11 12:38:42 Survey AX Dal 0.0026 ] 5022
13-Mar-11 12:38:35 Survey MAG Dip Angle Dal 55.46 Deg 5014
13-Mar-11 12:38:36 Survey MTotal D&l 0.4516 Gauss 5016
13-Mar-11 12:38:35 Survey GTotal Dal 0.9990 ] 017
13-Mar-11 12:38:32 Surwey Azimuth D&l 166.18 Deg 715
13-Mar-11 12:38:30 Survey Inclination Dal 8575 Deg 713
13-Mar-11 12:38:27 Survey Corfig File# Telemetry 1 # 510
13-Mar-11 12:38:25 Toolface Logging WTx Target ClassD 46 Vs 0
13-Mar-11 12:38:24 Toolface Logging Auto TF Dal 138.75 (G) Deg 8917
13-Mar-11 12:38:22 Toolace Logging (Gamma CPS Gamma NO DECODE CPS 224
13-Mar-11 12:38:20 Toolface Logging Shic A Maoe CynamX ] g 8521
13-Mar-11 12,3819 Toolface Logging Auto TF D&l 104.06 (G) Deg 87
13-Mar-11 12:38:18 Toolface Logging (Gamma CPS Gamma 158 CPS 824
13-Mar-11 12:38:16 Toolface Logging Scale Cument ClassD 3135 % 8820
13-Mar-11 12:38:45 Toolace Logging Aute TF Dal 57.81(3G) Deg 2517
13-Mar-11 12:38:14 Toolface Logging (Gamma CPS Gamma MO DECODE CPS 824
13-Mar-1112:38112 Toolface Logging Shk Lat Max Dynami 904 a 8919
13-Mar-11 12:38:11 Toolface Logging Auto TF Dal 22547 (G) Deg 8917
13-Mar-11 12:38:09 Toolface Logging Gamma CPS Gamma NO DECODE CPS 824
13-Mar-11 12:38:07 Toolface Logging Meas. Load Cur. ClassD MO DECODE A 8815
13-Mar-11 12:38:05 Toolface Logging Auto TF Dal 352 66 (G) Deg 8917
13-Mar-11 12:38:04 Toolace Logging Gamma CPS Gamma 0.0 CPS 824
13-Mar-11 12:38:00 Toolface Logging (Gamma CPS Gamma 0.0 CPS 824 il
19har11 17-97-R8 Tankara | nanina VT Tarnct Macen 74 Virme n
Config File: 03-01-13 XEM DynamX ATF 5-3 deg_Garmma QPSK 6Hz 2c_Config 1.V10Cfg Configl QPSK Freqb.0 Cycles2 Auto Gain 250 @_@_

Figure 71 Tool Signals
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9. FFT

The FFT spectrogram provides a historic plot of the Tool signal;

1. Click on the FFT Tab.
2. Click on the Update FFT History checkbox

Signal (Voltage)| A
Sﬁadrum LeEend: 0 to 100 (dE:
I ¥ Update FFT Hestory I

Prirtt I Dietaut View |

]
12:47:40 24745

| Current FF| C

6Hz tool
frequency

D'|||-|||||-l| PUREL I IRET

\ EEEL
0 D3 06 09 12 15

Config File: 03-01-13_XEM_DynamX_ATF 5-3 deg_Gamma_QPSK_6Hz_2c_Config_1.V10Cfg |Configl QPSK Freq6.0 Cycles 2 Auto Gain 250 m

Figure 72 FFT showing a relatively clean signal
The FFT Tab has 3 x Displays:

Signal Voltage shows the current Tool Signal voltage.

2. Current FFT showing the current Tool Signal Amplitude over a Range of frequency. The
center frequency is at 6Hz in Figure 72.

3. FFT Spectrogram: shows a historical plot of the Tool signal and noise sources. A strong
signal has Red color while a weak signal has blue color.

Section 2.5 in the theory chapter provides guidelines on interpreting the FFT spectrogram.
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