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1 Overview

This document details the use of XDirect software with Extreme Engineering surface equipment
and downhole tools. XDirect is an integrated software suite to perform all the pre-run, downhole

run, and post run operations.

1.1 XDirect Components

This manual will cover the following components of XDirect:

e Software retrieval and installation
e Pre-run tool setup

e Downhole run with XPTR, Laversab, XM4 or UDX

e Survey Calculations

e Standard Data Types and WITS IDs
e Well Logging

e Post run process

1.2 Acronyms

BOP - Blow-Out Prevention System
DD - Directional Driller

EDT - Equivalent Drilling Time

FAC - Field Acceptance Criteria

FFT — Fast Fourier Transform

GUI — Graphical User Interface
HDGM - High-Definition Geomagnetic Model
MWD - Measurement While Drilling
NC - Noise Canceling

PIB — Pressure Interface Board

PPM - Pulse Position Modulation
QPSK — Quad Phase Shift Key

REF — Reference

RES — Resolution

RM - Recorded Memory

ROP — Rate of Penetration

ROPA - Rate of Penetration on Average
RT — Real Time

RMS - Root Mean Square

RTC — Real Time Clock

SSC — Surface Survey Calculations

SNR - Signal to Noise Ratio

UDX — Uplink Downlink Xceiver

XDS - Extreme Downhole System

XM4 — Multi-Channel XEM or Four-Stake XEM
XPTR — XPulse Telemetry Receiver

XRT - Extreme Remote Terminal

XTR - Extreme Telemetry Receiver
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1.3 Terminology

"XDirect” — Software suite containing launcher and all its applications including tool setup, web
client, well logging, survey report, flash Upload etc.

“Real Time Data” — Surface data obtained when the tool is downhole. (Abbreviated as RT data)

“Recorded Mode Data” — Data downloaded from the flash memory of the tool. (Abbreviated as
RM data)

“Job” — A job relates to services provided to client, which may not have any specific relation to a
unique well or run. Tools may be rented to a client on a single job that will be used across many
wells.

“"Job File” — Job file or database is a data repository unit for XDirect. At a single instance of time
only one job file is active in XDirect. A job file in XDirect is supposed to contain all data for a
single well which need to be processed together for reports. A single job file has one run active
at a time and all data received and decoded is associated with that run.

"Well” — unique name of the well for which data is being collected. There may be multiple runs
on a well.

“Run” — The time between programming a tool with XDirect and downloading the flash data.
This should be confined to a single trip in/trip out at a rig, on a single well. There can be

multiple runs for a single well. Each run in XDirect has a set of associated tools.

“Relog” — Data acquired when user enables Relog operation from Ul.

1.4 Related Documents

e XPulse Field Operations Manual (InTouch ID #6640709)

e XEM Field Operations Manual (InTouch ID #6411234)

e XM4 Best Practices Manual (GeMS #101731649, InTouch ID #6639604)
e XDirect Known Issues (InTouch ID #7312468)
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2 System Requirements & Supported Telemetry Receivers

2.1 System Requirements

Required

Operating System

Windows 7 or newer (32-bit or 64-bit)
NOTE: Windows XP is not supported with XDirect.

Processor

e 1 gigahertz (GHz) or faster 32-bit (x86) or 64-bit (x64)
processor

e Dual core CPU or greater

RAM

4 GB RAM

Hard Disk

4 GB Available disk space (includes logging raw data)

Display

1024 x 768 or higher resolution

USB
Optional

Serial Ports

2x USB 2.0 ports available (or via USB Hub)

RS-422 (required for RS-422 connection to XM4 or UDX)

Networking

Internet connection (Required for remote support)

2.2 Telemetry Receiver Support

EM setup | XM4 Multi-Channel Surface Receiver
or
X-EM Telemetry Receiver
Or
UDX Multi-Channel Surface Receiver
XPTR — XPulse Telemetry Receiver
Pulse setup | or
Laversab with integrated Pressure interface board (PIB)
TelePacer setup | Laversab with integrated Pressure interface board (PIB)
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3 Software Installation

3.1 Software Download
XDirect software suite requires two separate software packages to be installed on the machine.

e XDirect Installer
e Google Chrome Browser

Latest version of XDirect 6.0 can be obtained from XDirect Software reference page on the
Schlumberger InTouch website (InTouch ID #8047274) The page includes all the necessary
software and drivers for installation. XDirect 6.0 will install XDirect and the Extreme Surface
Receiver. The installation package can also be obtained by contacting the Extreme Command
Center.

Google Chrome browser needs to be downloaded from the internet and installed separately.
https://www.google.com/chrome/browser/desktop/#

XDirect has only been validated with Google Chrome. Other browsers are not currently
supported.

Note that XDirect does not support spaces in Windows Login Username.

SLB-Private
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3.2 Licensing

XDirect requires a licensed USB dongle to enable premium features in the Extreme Receiver and
XDirect. The standard features for both software suites will function properly with or without
the dongle.

3.2.1 Receiver
Currently there are two premium features available in the Receiver.

a. EM Noise Cancellation for XM4
b. Pulse Noise Cancelling

The following Pop Up will occur when the Receiver is started and will inform the user if any of
the features are not available.

License Features

Desc Last Checked Days Left Status
EM Moise Cancelling 2020-5ep-02 10:22:44 -1 License Error: License Dongle not detected.
Pulser Moise Cancelling 2020-5ep-02 10:22:44 -1 License Error: License Dongle not detected.
< >
0K

This information is available at any time by right clicking the Extreme Logo in the top left corner
and choosing License.

X EM Receiver
[ hMove
x Close Alt+F4

~About Beceiver...

License

Minimize

SLB-Private
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3.2.2 XDirect

XDirect has a premium feature that can be enabled with a license dongle:

1. Well Logging — Allows creation of PDF well logs, CSV and LAS data files including recorded
mode data after tool flash upload

If this is not enabled, the user will see a Licensing Alert popup when XDirect is started with details
on the disabled function.

Licensing Alert

Well Log feature disabled: license check error

OK

If Well Logging is disabled, the shortcut on the Launcher will be greyed out.

Pre-Run Post-Run

2

RUN SETUP

Drilling and Logging Reporting

REPORTS

N

LIVE TOOL COMM

SLB-Private
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3.3 Installation to Computer

The installation pack will install both XDirect and the Surface Receiver software.

3.3.1 XDirect
To install XDirect, double-click the XDirect32.exe file.

Carefully read the license terms, then check the box on the first screen to agree to the terms.
Then click Install.

¥ Extpere Siriace Bundle Setup ozl -

@ Extreme Surface Bundle

Estresmg Sifgce Bunmdle |i¢ args 1ermi

411 ageee b tlue bremze terrnt and condision

. C.qu

If this is the first time XDirect is installed on the computer, or if the computer has been recently
re-imaged, the PCAN, SLBdrivers, and XMd4drivers installers may appear. Click Install.

[+-] Windows Security
Would you like to install this device software?

Name: PCAN-USB
Publisher: PEAK-System Technik GmbH

[T] Always trust software from "PEAK-System Technik |[ Install } Don't Install ]
GmbH".

&' You should only install driver software from publishers you trust. How can I decide which
device software is safe to install?

SLB-Private
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After installation is complete, user may be prompted to allow Windows Firewall access. Click
Allow access for both Domain networks and Private networks. This is required to set up Remote
View and Control later.

@ Windows Security Alert )

Windows Firewall has blocked some features of Node.js: Server-side JavaScript on all private

and domain networks.
E ] Name: ode.js:
Publisher: Node.js

Path: C:\program files (x86)\nodejs\node.exe

Allow Node.js: Server-side JavaScript to communicate on these networks:
|| Domain networks, such as a workplace network

[| Private networks, such as my home or work network

What are the risks of allowing a program through a firewall?

G omacoms )| (o)

Some Windows PCs may not show the Allow access button here. If it is not there, the settings
must be manually adjusted in Windows Firewall with Advanced Security.

Navigate to C:\Windows\System32\ then Right Click on WF.msc and run as administrator.

Click on Inbound Rules on the left-hand side to open the window. Double click on Node.js:
Server-side JavaScript.

@ Windows Firewall with Advanced Security
File Action View Help
o= 20 = 16
@ Windows Firewall with Advance B L] —I
i3 Inbound Ruleg - : ;
il obound fule Name Group Profile Enabled Action ||
Outbound Rules :
%% Connection Security Rules @ e Private  Yes Allow i
4 %, Monitoring @en Private  Yes Allow <
B Firewall @erl Private  Yes Allow [=][| «
%% Connection Security Rul | @ HTTP Al Yes Allow ‘
4 £ Security Associations || @HTTPS Al Yes Allow )
|4 Main Mode @ 1nbound TORU All Yes Allow
| Quick Mode @ 1nboundDDS_BAD_PRACTICE_REMOVEME All No Allow
@ 1nboundNTP All Yes Allow
@ 1nboundSensu Al Yes Allow E
_@InboundTORU All Yes Allow |
® Node.js: Server-side JavaScript All Yes Block
® Node.js: Server-side JavaScript All Yes Block
-®Relay data between Extreme Engineering'... Public Yes Block
SLB-Private
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Click on the Allow the Connection button under the General Tab and verify that Domain, Private
and Public are checked under the Advanced tab.

Node.js: Server-side JavaScript Properties (23] Node.js: Server-side JavaScript Properties =
Protocols and Ports Scope |  Advanced |  Users | Genel J Programs and Services I Computers
General | Programs and Services | Computers | PotocolsandPots | Scope | Advanced |  Uses
General Profiles
w Name: L Specify profiles to which this rule applies.
O Node js: Serverside JavaScript =™ @) Domain
Description: [¥] Private

Node js: Server-side JavaScript

[¥] Public

[¥] Enabled a":etSpedy(h T
4 e interface types to whi is
] o

_/ © Allow the connection
X JI_M_F’_lowt Connecton T 1 s secure Eiet=vees

. Edge traversal allows the computer to accept unsolicited
™= inbound packets that have passed through an edge device
such as a Network Address Translation (NAT) router or
Block the connection firewall.

[Block edge traversal -

Prevent applications from receiving unsolicited traffic from
the Intemet through a NAT edge device

Leam more about these settings Leam more about these settings

o) Lo ) o) o) Cow) L)

Click Apply and OK. Verify that the icon on the left turns green. Repeat for the other Node.js
listing.

@ Mode,js: Server-side JavaScript All Yes Allow
@ Modejs: Server-side JavaScript All Yes Allow

Note: If Node.js (“Node.js: Server-side...”) and X-Server (“Relay data between Extreme...”) do not
appear in this menu, they must be manually added. Refer to the XDirect FAQ at InTouch 7142818
for instructions or contact Extreme Command Center for documentation.

SLB-Private

104861896-01 Page 17 of 205


https://intouch.slb.com/index.cfm?event=content.preview&contentid=6771742

Extreme Engineering XDirect Software User Manual schlumherger

3.3.2 Extreme Surface Receiver

During the XDirect installation process, the Receiver will also be installed. The current version
installed is 13.27.77 or higher. Older versions may have older GUI.

Follow the prompts on screens to continue installing the software. Click Next on the Setup
Wizard.

i T N
ﬁ-ﬂ Extreme Engineering Surface Receiver l =1 ﬁ]

Welcome to the Extreme Engineering Surface
Receiver Setup Wizard l;X?REWIE

The installer will guide you through the steps required to install Estreme Engineering Surface
Receiver on your computer.

WARMING: Thiz computer program iz protected by copuright law and international treaties,
Unauthorized duplication or distribution of this pragrarm, or any portion of it, may result in severe civil
aor criminal penalties, and will be prosecuted to the masinum extent pozsible under the law,

| Cancel | < Back

Read the license agreement carefully, and click | Agree and Next on the License Agreement
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f |
E‘ Extreme Engineering Surface Receiver l =N é]

License Agreement

Flzaze take a moment to read the licenze agreement now. If pou accept the terms below, click |
Agree”, then "Mext", Othenwize click "Cancel.

»

TERMS AND CONDITIONS FOR SOFTWARE END USER LICENCE (o

Notice to User

THIS IS A CONTRACT. BY CLICKING THE *I ACCEPT® BUTTON" AND INSTALLING AN
ACCESSING THIS SOFTWARE YOU ACCEPT ALL THE TERMS AND CONDTIONS
SOFTWARE END USER LICENCE ("SOFTWWARE TERMS™).

(01 Do Mot Agree

[ Cancel I I < Back J Mest > |

From the Startup Shortcuts window check the “Auto launch?” checkbox. Then click Next.

F — i o
M Extrerne Engineering Surface Recerver i)
|. d
Startup Shortcuts
An RT/TR selup urualy nesds the Rix X-Server, and XAWITS Chend bo auto launch
o Auto lsunch?
[ cacel | [ <Back Ned> |
L #

From the Default System window, select one of the three default systems options (XPulse, XM4,
or XEM). This determines which Receiver will be automatically started when the computer is
rebooted and configures the default WITS ports. Then click Next.
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Schiumberger

NOTE: When the “XM4” option is selected, the default “WITS” port selected in XWITSClient will

be set to “XM4Rx”.

r 3
ﬁ] Extreme Engineering Surface Receiver lil_lihj

Default System

Choose a default System far Startup. [Default Spstem is ignored if "Auto Launch' was not checked
oh previous screen. ]

[

) WEM

Cancel J l < Back ] | Hest

Select the Installation Folder. It is not recommended to change this folder as it can affect

program functionality.

pel

Select Installation Folder m

The installer will install Extreme Engineering Surface Receiver to the following folder.

Ta inztallin thiz folder, click "Mext”. To install bo a different folder, enter it below or click "Browse".

Folder:

C:%Program Files [=B6)\E ztreme Engineering® Browse...

Disk Cost...

Cancel < Back
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Schiumberger

Continue to follow the prompts on screens to continue installing the software. Once the
installation is complete, XDirect and RX applications will be available from the start menu under

"All Programs".

Extreme Engineering
Common
XEM
X XEM-Rx
X XM
XPulse
X XPulse-RX

XDirect
¥ Launcher
® Tool Setup

Extreme Engineering
HEM-Rx

Hd

¥Pulse-RX

ADirect

Launcher

Windows 7 vs. Windows 10 start menus.

Note: Desktop shortcuts and Startup may need to be edited after installation, but the Start Menu
will have all the necessary applications listed.

3.4 Driver Installation

All drivers should be automatically installed by XDirect. If there are any issues the drivers are
available in a separate .ZIP file by request.
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4 WITS Connection Options

The following table is an overview of the required connections from a Pason system to Extreme
Engineering:

Pason Extreme Engineering Required Cable
Rig WITS XPTR (22PULS0014) through “WITS” port RS232 WITS Cable
(22CABL0054)
Rig WITS XM4/XTR/UDX Receiver (101523550) through RT-WITS Cable (22CABL0054) or
“RS-232" or “RS-485” port Pason WITS Cable (92WITS0003)
Rig WITS Laversab (101981659) and Laversab Pigtail
Connection with USB and Serial Port (101981662) Null Modem Cable
Rig WITS ToughBook (103272429) or Azonix (04AZNX0001) | Null Modem Cable and USB to Serial
through USB Adapter

Once XDirect is installed, connect the computer to the WITS port on the Receiver chosen for the
setup.

4.1 XTR and XPTR WITS Connections

There are no changes to the XTR and XPTR WITS connections from previous software releases.
To use the WITS port built into the Receiver, select “WITS PORT” from the port selection drop-
down menu in the X-WITSClient application.

4.2 Laversab WITS Connections

4.2.1 Laversab Built-in Serial Port

A Laversab computer has a built in RS-232 serial port which is accessible through a pigtail cable
that exposes a DB9 connector. This connection is functionally identical to the DB9 connector on
a 20ft RT-WITS RS232 Cable (22CABL0054), which is used with the XPTR (22PULS0014).

A Laversab 2850 computer includes a pigtail connection cable from the circular connector on the
computer to a standard DB9 serial cable connection. This can be used to connect directly to a
Pason Comm box or Pason workstation, or any other WITS receiver using a serial null modem
cable.

By default, the Laversab external DB9 serial port is accessed as "COM2", which is the available on
the pigtail cable. "COM1" is used inside the Laversab to connect to the pressure interference
board ( PIB.)
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The Laversab also has a built in RS422 connection available on a 10 Pin connector on the Pigtail.
This is defaulted to COM7 or COM9 but can be identified in Device Manager by the name Silicon
Labs Dual CP210x USB to UART Bridge Enhanced COM Port.

4.2.2 USB to Serial WITS Adapter

An external USB to serial adapter and a serial cable can be used to connect any Windows PC to a
WITS device. Select the correct serial port number in XWITS client for the adapter you want to
use.

4.3 XM4/UDX WITS Connection Options

4.3.1 XM4/UDX WITS Port

Connect a 20ft RT-WITS RS232 Cable (22CABL0054) or PASON WITS Cable (92WITS0001) to the
ports labeled "RS-232" or "RS-485" on the XM4. Both ports cannot be used at the same time. The
user will need to configure which port was connected from the XM4 Surface Receiver Software
detailed in "Surface Box Window".

4.3.2 USB to Serial WITS Adapter

If you are using a computer that does not have an integrated serial port (including a Modified
Azonix Barracuda Remote Terminal Revision B), you can use an external USB to serial adapter
and a serial cable to connect to a WITS device.

4.4 X-WITS Client

Select the appropriate serial port number in the XWitsClient application. This selection is made
in the “Connect Using COM” section of the X-WITSClient window.

If you are using the port on the XM4 or UDX, select the port named “XM4Rx”. When the “XM4Rx”
port is selected, this will reroute ping and test packets to X-Server -- XM4 Rx -- XM4 Box that
would normally go out the Serial/WITS Port directly from X-WITSClient. After the initial selection,
subsequent startups of WITSClient will automatically select “XM4Rx” as the port.

In addition, if the “XM4” option was selected in the installation then XWITSClient will
automatically start with this port selected.
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5 Launcher Window

The Launcher window is the XDirect hub for the pre-run, run, and post run sections. This window
is available from the desktop Start menu -- All Programs -- XDirect -- Launcher.

Anytime XDirect launcher window is opened, it is working on a single job file. XDirect
automatically opens the most recent job file. All data for a single well (which needs to be
processed together for logs and reports) should be stored in a single job file. At a single instance
of time, only one run is active in the job file. Allincoming/received data is associated to the active
run in the job file.
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EXTREME MEASUREMENT WHILE DRILLING

e
SURVEY

Pre-Run Dnﬁng and Logging

ﬂ L g .
» a G
l i

DELIVERABLES

Post-Run

5.2

SW Version:12.27.68 - 1.0.04313 l 0.04321)

ACTIVATE RUN FOR REALTIME LOGGING

JR—

5.1 Job File Section

OB MENU

IMPORT

Active Run 2.

Start Date : 02-Jun-2022
Current Depth ; Oft

File Size :1MB

51

Schiumberger

This section gives a summary of active job file. The summary contains well name and job number
as title. There are three buttons in this section.

e New Button: Starts a new job file and database. This action automatically saves the active
job file in c:\ExtremeEngineering\XDirect\SavedJobs\ directory as a zip file.

e Import Button: Import a saved job file and make it as active. This action automatically
saves the active job file in c:\ExtremeEngineering\XDirect\Savedlobs\ directory as a zip

file.

e Export Button: Saves a copy of the current job file and database to the specified location
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5.2 Run Activation Section

This section gives a summary of the current active run and any other runs that have not been
activated yet. This allows the user to bank test tools for future runs before downloading tool
flash for the current run.

e The active run is indicated by a grey box with a green rectangle above it. If Well Logging
is enabled, data is only logged for active runs. Once a new run is activated, previous runs
cannot be reactivated.

e New runs that have not been activated are indicated by a blue color. They can be
activated by clicking on the button.

e Previous runs will not show up on this page

5.3 Apps Section

5.3.1 Pre-Run

e Run Setup Button: Starts XDirect pre-run workflow.
e Tool Programming Button: Opens programming workflow.
e Live Tool Comm Button: Opens tool string diagnostic page.

5.3.2 Drilling & Logging

e Toolface Button: Opens Toolface Web Client application in default browser.

e Well Logs Button: If Enabled, Opens Well Logs Web Client application in default browser.
If not enabled, button is not present.

e Survey Button: Opens Survey Web Client application in default browser.

e Deliverables Button: Opens Client Deliverables Web Client application in default browser.

5.3.3 Post Run
e Dump Analysis Button: Starts XDirect Post Run workflow.
5.3.4 Reporting

e Reports Button: Opens direct link to Pre-Run Report, Post run Report and XM4 Signal
Analysis Report.
e InterAct Button: Start process to connect to InterAct server.
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6 Pre-Run Process

Once the WITS setup is complete, the tool string can be connected to the computer and pre-run
process should be started in XDirect. Each run in XDirect has a set of associated tools and data.

6.1 XBolt, XEM or XPulse Tool string Connection

XDirect requires a CAN interface connection to the tool string. This can be provided by one of the
following hardware options:

1) XM4 Telemetry Receiver (101523550)

2) XTR Telemetry Receiver (22XEMO0001)

3) XPTR Telemetry Receiver (22PULS0014)

4) UDX Telemetry Receiver (103134061)

5) USB PCAN Adapter (39ADPT0002) and DSUB to HHROTC XBUS Cable (101762194) - See
diagram below:

DSUB to HHROTC Cable
101762194 PCAN USB Adapt
\ apter |
i 4 39ADPT0002 1 o
™ 15 m Cable
22CABL0030
(Optional)
Female HH ROTC ,
it [I 02ROTC0038 Toolstring
Female HH ROTC Cable
22CABL0016

NOTE: Refer to the XEM Operations Manual (InTouch ID #6411234) or XPulse Operations
Manual (InTouch ID #6640709) for detailed instructions on how to connect the tool string.
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6.2 XDirect Run Setup

From the Launcher window click the Run Setup button to open the XDirect run setup.

This will bring up the Run Menu window to select existing runs or create a new run. The Run ID,
Run Name, and indication of which run is currently active will be listed here. Any data that is
logged will be stored in the run listed in Red and listed as “Yes” under Active (Realtime Log).

Tools can be bank tested for future runs if needed by creating a new run and going to View/Edit.
Make sure that the correct run is selected to ensure the data is stored properly.

SELECT RUN

D
1
2

RUN NAME  ACTIVE (REALTIME LOG) START DATE EMD DATI
1 Yes 10:21:51 20-Apr-2022  15:21:51 ;
2 Mo 13:52:52 20-Apr-2022

New Run View/Edit

SLB-Private

104861896-01 Page 28 of 205



Extreme Engineering XDirect Software User Manual schl"mherger

1)

2)

3)

EXTREME MEASUREMENT WHILE DRILLING - 0 X

File Edit View Run Help

What Where

MWD Company I l

Picase enter the MWD company name.

Job number I I
Please enter a Job number

uwl

US Well Number (AP)

Well name I
Well Name is required

Rig contractor
Rig Number
Mud type Unknown

Run Name 1

Run Start/End Override o @

Next

Main Tasks (bottom menu) — This menu shows the major steps of the currently active
workflow (prerun or postrun). The current screen will have a green highlight above the
button. All available screens will be in bold. Buttons will change color based on status.

e Blue: Task not completed

e Green: Task completed successfully

e Yellow: Task completed with warnings

e Orange: Task failed

Run Menu — Show the run that is associated with the data shown on screen and if it is
active. Clicking the button will bring up the Run Menu and allow the user to change runs
or create new runs.

Use the labels at the top of the page to access each section of the individual Main Task
buttons.

Any boxes in red including the MWD Company name, Job number and Well name fields
on the What page, Magnetic information, County/Municipality and State/Province fields
on the Where page must be completed before proceeding to other sections of XDirect.
Other fields can be filled out as needed depending on the requirements of the job.

Unit selections (Imperial/Metric and Gauss/nT) are made on the first page in Unit set.
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4) Once all the necessary information has been entered in each section, click the Next
button.

Extreme Engineering XDirect Software User Manual

All run information can be exported to a .csv file using the File - Export Run Info option. This
file is used to import all data to the run information section using the File - Import run Info

option.

EXTREME MEASUREMENT WHILE DRILLING

Edit

Import Run Info hat Where

Export Run Info N

View Run Help

Exit
WD Company | |

Please enter the MWD company name.

Job number | |

[T S P S—

EXTREME MEASUREMENT WHILE DRILLING - 0 x
File Edit View Run Help

Import Run Info

File name‘ | |

The FileName field is required.

6.2.1 Well Info Setup

The Well Info Main Task contains three sections to capture general information about the rig and
to setup the well. Information includes survey tie in and magnetic information and rig crew
contact information. Well Info information will automatically carry over to any new run created.
The information will be displayed in the pre-run, post run, well log and survey report headers.

6.2.1.1 What Section

This section contains information about the rig.

Unit sets can be selected here and depth and date ranges can be adjusted on this page. MWD
Company and Job number and Well Name must be completed in this section.
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EXTREME MEASUREMENT WHILE DRILLING

File Edit View Run Help

What Where

MWD Company i

Please enter the MWD company name.

Job number i

Please enter a Job number

uwi

US Well Number (AP1)

Well name

Well Name is required

Rig contractor
Rig Number
Mud type | Unknown

Run Name 1

Run Start/End Override Ng E]

Well Info Survey BHA Setup T Corrections

6.2.1.2 Where Section

This section details the location of the rig:

Next

Schiumberger

When a location is entered, a popup map will appear. Use this map to verify the location data

entered matches the location of the rig. Verify that the values are correct.

The map will display automatically the first-time coordinates are entered; it can be displayed any
time by clicking View -- Show Map. You can hide the map by clicking the down arrow icon. The

map will only have valid data if the computer has access to the internet.

Magnetic declination information and County/State information must be completed in this

section.

SLB-Private

104861896-01

Page 31 of 205



Extreme Engineering XDirect Software User Manual

EXTREME MEASUREMENT WHILE DRILLING

File Edit View Run Help

What Where Who

Latitude

Longitude

Grid XCoordinate

Grid YCoordinate

Grid reference |

North reference

Pledise select North Reference Type.

Magnetic declination | ‘

Please enter Magnetic Declination,

Grid convergence | ‘

Please enter Grid Convergence.

Total correction |

)
Magnetic reference model | ‘

= ||
Vell Info Survey BHA Setup Sensor | Corrections lenu
Offsets .

6.2.1.3 Who Section

This section contains contact information for the rig crew.

EXTREME MEASUREMENT WHILE DRILLING

File Edit View Run Help

What Where Who

Operator “ |

MWD Company

MWD Operator 1

MWD Operator 2

MWD Operator 3

Directional Driller 1

Directional Driller 2

Directional Driller 3

| |

| |

| |

1

Directional Drilling Company ‘ |
| |

| |

| |

| |

Client Representative

Survey BHA Setup Sensor | [Corrections Run Menu
Offsets (R )
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6.2.2 Survey Setup

Detailed location information and Field Acceptance Criteria for survey processing is located on
this page. Survey Tie In information for each run is also entered here. All information will be
carried over to any new run created.

EXTREME MEASUREMENT WHILE DRILLING

File Edit View Run Help

Survey

SURFACE

Rotary kelly bushing height | |

Ground level | |

Depth reference | 2

Vertical section plane |0 : |
FIELD ACCEPTANCE CRITERIA
Gravity field strength |1DUD mg

Gravity Field Deviation + |2.5 mg

Magnetic field strength |1 Gs

Magnetic dip angle |1 =

Magnetic Field Deviation |0.003 Gs |

Mag. Dip Deviation £ |U.¢15 =

Survey | [(BHA Setup Sensor | [Corrections Run Menu
Offsets |

6.2.3 BHA Setup

Information on tool string composition and BHA details can be entered on this page. XDirect will
provide user with all Tool Length Calculator values here.

6.2.3.1 MWD Section

Tool string type, size and composition can be entered here. Tool string type will be selected from
the drop-down menu at the top of the page. Telepacer calculations are currently not supported.
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EXTREME MEASUREMENT WHILE DRILLING
File Edit View Run Help

MWD

Tool Type v

Ple| «Bolt G2-EM

xBolt G2-L Dual

xBolt G2-L Mud Pulse
xBolt G2-R Dual
xBolt G2-R Mud Pulse
XEM

[

Telepacer

Tool string type, size and composition can be entered here. Tool string type and size will be
selected from the drop-down menu at the top of the page. Note that Telepacer calculations are
currently not supported.

Critical components will automatically be added to the Tool String list based on string type and
available components will be listed in the Available section. The Available section list will be
adjusted as the user selects components to prevent incompatible nodes.

Available components can be selected by clicking on them. The component will turn green to
indicate it has been selected and the Name and Length will be shown on the right side under
Component Details.

The component can be moved to the tool string by double clicking the component or by clicking
the right arrow button.

The Scan Tools function at the bottom of the screen can be used to automatically add supported
components that are connected to the system. This will also automatically add any supported
serial numbers.
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EXTREME MEASUREMENT WHILE DRILLING

File Edit View Run Help

MWD Measurements

Available

Tool String S0bE Tool Type  xBolt G2-L Mud Pulse

_ Teol Size 6.75 inch
COMPONENT DETAILS

Size Type @ Resizable Standard

|
Mame i Directional |

length 365 |

TOOL STRING CALCULATIONS

Tool String Length 541.18 ft |

<

[~
>]

Scan Tools Next

Bl Sensor | [Correction
| Offseots

Once a component is added to the Tool String it can be moved up or down by selecting the
component and clicking the arrows. Note that critical items will be locked in place and cannot
be moved.

When a tool string item is selected the Name, Length and Serial Number will be shown on the

right side under Component Details. Some items may have additional options in Component
Details. Ex: Low Flow MOP has options STD, HD and XHD as seen below.
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Tool String

Subs Tool Type | xBolt G2-L Dual -

_ Tool Size 6.75 inch -
- COMPOMNENT DETAILS

Mop Type @ 5TD HD ¥HD

<]b

Low Flow MOP ‘

| I—

Length |3.1 0t ‘

Serial Number | ‘

Items without a serial number will show S/N in red on the left side. If no Serial Number has been
detected or if an incorrect serial number was populated a new serial number can be entered.
Note this serial number will be added to the PreRun Report but it will not overwrite the Serial
Number stored in the tool.

TOOL STRING

Available Tool String Subs

Tool Type | xBolt G2-L Dual A

COMPONENT DETAILS

Name Short Extension |

Length |1.51 I |

Serial Number |255 |

TOOL STRING CALCULATIONS

[&l[v]
<]

Tool String Length |45.13 ft |

6.2.3.2 Measurements Section

Once the tool string has been designated the Measurements Section can be used to enter lengths
to calculate values for directional to bit or gamma to bit. This section will also alert the user if
the tool is extending beyond the collars and provide measurements for XHOP and Babelfish
distance to Powerdrive if available.

All values are entered in the USER INPUTS table. Calculations will not be made until all values are
entered.
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EXTREME MEASUREMENT WHILE DRILLING

File Edit View FRun Help

/[ Measurements

Type |sBott G2-4 Wi Putse |

Tool String Length |4‘\.1B ft ‘

XDAG Directional to &IT oo e |

XDAG Gamma to BIT Iu_no # ‘

Tool te End of Collar(s) |oso it ‘

BabelFish to Powerdrive ID.C]G ft |
Babeifish may be too close to Powerdrive

Length of BHA Below Pulser Sub | ‘

Pulser Sub Ring Bottom to seal face on pin of Pulser Sub | i
Measurement is incorrect or sub is cut out of tolerance {1.07 ft - 143 ft) b

Scan Tools Next

BHASetup| | |[[ : lenu
| Offsets (Run 1. Active)

If the tool is extending outside of the collar or if the tool is making contact to the Powerdrive
internals a warning will be displayed and the Measurements tab on top will turn red.

N Measurements
XDAG Directional to BIT 83,80 &
XDAG Gamma to BIT |80.16 ft
Tool to End of Collar(s) | 666 ‘

String extending beyond collars

BabelFish to Powerdrive

-5.66 ft ‘

String hitting powerdrive internals

Once these values are calculated the String Extending Beyond Collars warning will also be visible
on the MWD tab.
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TOOL STRING

Available

Tool String

Tool Type

Tool Size

xBolt G2-L Dual

6.75 inch

Schlumberger

Serial Number |s |
DN EE—

6.2.4 Sensor Offsets

Enter the values in this section used to calculate the depth and angle offsets for all sensors.

EXTREME MEASUREMENT WHILE DRILLING

File Edit View Run Help

Offsets

”
Gamma Offset |3nm ft ‘
D&l Offset |zum ft ‘
Drill Offset |1U' ‘
DPG Offset |1000% ‘

IPZIG

INC Offset |u.uu ft ‘
GR Offset |o.on f ‘
SGR Offset |u.uu ft ‘

Next

Run Menu
(Run 1. Active)

1

6.2.5 Corrections

Enter the values in this section used to calculate the Gamma correction factor for Extreme tools.
The values entered here will be shown in the pre-run report and are applied to the real-time and
recorded mode data.

The BHA parameters and mud properties entered in this section are used to calculate the Gamma
correction factor/offset for Extreme gamma logs.
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This correction factor can be overridden by setting the Borehole Correction Override to Yes. All
entries in the MUD and EXTREME GAMMA sections must be filled out for the Borehole Correction
Gain to be calculated.

Gamma correction factors for tools other than Extreme Gamma can also be entered in this
section.

EXTREME MEASUREMENT WHILE DRILLING

File Edit View Run Help

Corrections
L i
EXTREME GAMMA

Gamma Calibration Factor i1 ‘
Eccentric No -
Bit Size l1zin \
Collar Qutside Diameter is in ‘
Callar Inside Diameter i3 in ‘

Collar Thickness Across Sensor |_2.3 in

Borehole Correction Method @ XDAG Legacy Gamma
Borehole Correction Override  No

Borehole Correction Gain 1.10490535201871

Barehole Correction Offset

POWERDRIVE GAMMA

Exit Setup
e
Run Menu
(Run 1, Active)

Finish the Run Setup by clicking Exit Setup

6.3 XDirect Tool Programming

From the Launcher window click the Tool Programming button to open the XDirect tool setup.
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Pre-Run

Drilling and Logging

Post-Run

o

TOOLEACE DUMP ANALYSIS

Reporting

REPORTS

Q

PROGRAMMING

)

LIVE TOOL COMM

This will bring up the window to select which run the tool will be used on. The Run ID, Run Name
and indication of which run is currently active will be listed here. Any data that is logged will be
stored in the run listed in Red and listed as “Yes” under Active (Realtime Log.)

Tools can be bank tested for future runs if needed by creating a new run in Run Setup first and
then accessing the run in Tool Programming. Make sure that the correct run is selected for the

Bank Test to ensure the data is stored properly. New runs cannot be created in Tool
Programming.

(A) SELECT RUN

ID  RUMW MNAME  ACTIVE (REALTIME LOG) START DATE EMD DATI
1 1 Yes 13:15:16 02-Jun-2022
2 2 Mo 13:16:23 02-Jun-2022
£ >
View/Edit
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When toolsetup application is started and run is selected, XDirect will automatically try to
connect to the tool string via PCAN bus and start the tool detection process provided that PCAN
adapter is available to XDirect.

NO OTHER EXTREME SURFACE SOFTWARE SHOULD BE RUNNING WHILE PROGRAMMING THE
TOOLS IN XDIRECT.
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EXTREME MEASUREMENT WHILE DRILLING o x
File Edit View Run Help

Tool Checks

BATTERIES

GAMMA/XDAG

PPP/DPG

it

Firmware 04.0.62

XDAG

Firmware 0.4.0.73

' BATTERY A

Firmware 8.2.0.24

BATTERY B

Firmware 8.2 024

> String XDT-R |
-

Diagnostics Progress
| Cancel Run All N

2

A. Main Tasks (bottom menu) — This menu shows the major steps of the currently active
workflow (prerun or postrun). The current screen will have a green highlight above the
button. All available screens will be in bold. Buttons will change color based on status.

Blue: Task not completed

Green: Task completed successfully

Yellow: Task completed with warnings

Orange: Task failed

B. Refresh Tools (top right) — This button is enabled once XDirect detects PCAN adapter is

connected and available to XDirect. User can click the refresh button to force XDirect to scan
for the tools.

C. PCAN status and status message (bottom left) — This shows the status of PCAN adapter.

e Green: PCAN is active and is in use by XDirect.

e Blue: PCAN is not being used by XDirect.

e Yellow: XDirect has deferred PCAN in favor of another Extreme application (XConnect,
XBootloader, XM4 Receiver, XEM Receiver, XPulse Receiver). XDirect will identify the
application.

SLB-Private

104861896-01 Page 42 of 205



Extreme Engineering XDirect Software User Manual schlumhel‘ger

e Red: PCAN is not recognized

D. Tools in current Run (right menu - click the icon box to expand) — Right panel lists the
currently detected tools in the run. The tool icon is color coded to reflect the status of the
tool. Tools with multiple nodes will be connected by a link icon.

=~ XDTM
()
®  Ermware 73807 M
XDT ClassD ~
Firmware 4.0.0.1 m
U
cObDE
Firmware 1.0.0.1 m
Flow Switch ~
Firmware 20.0.1 m
= PPP ™
Firmware 0.50.19

e  White: probe not detected

e Blue: probe detected; diagnostics not yet run

e Green: probe diagnostics all passed

e Yellow: one or more of the probe diagnostics produced warnings
e Orange: one or more of the probe diagnostics produced failures

e Red: lost communication with node while running diagnostics

E. Run Menu — Show the run that is associated with the data shown on screen and if it is
active. Clicking the button will bring up the Run Menu and allow the user to change runs.

Tool Detection - Each run in XDirect has a set of associated tools. Any time XDirect detects a
change in the tools for the active run it will prompt the user that tools have changed. There are
four options to choose from currently.

e Change run —updates current selected run

e Retry —rereads tool string data

e Update — updates the selected run with the currently detected tool string data
e Ignore —ignores current tool string data and uses saved tool string data
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New: XDTM, XDT ClassD, DDR, Flow Switch, PPP, XDAG, BATTERY A,

BATTERY B, String XDT
You may select another Run, retry tool detection or ignore the

differences.

‘Change Run Retry Update Ignore

XBolt Gap Probe Status — If a XBolt tool is detected, user will be prompted here to set the
presence of the gap probe. This setting will only occur on the initial tool update. If this needs
to be changed the Refresh Tools button on the top right can be used.

No Yes

Battery Manager Position Freeze — New Battery Manager firmware has a new function that locks
the position of the battery in the string to prevent certain downhole issues. If any of the batteries
has this function, the user will be prompted. If this is the initial programming sequence, user
should click Unfreeze so the batteries can auto detect their proper location in the string.

Tool config process requires unfrozen battery positions. Unfreeze [BATTERY
A, BATTERY B, BATTERY C] and redetect tools?,

Unfreeze Ignore
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6.4 Tool Checks Page

The tool checks page is displayed once the tool string is detected through the CAN connection. A
small set of critical diagnostics are available to run before programming is started. The

diagnostics are based on the string type and probes attached.

Tool checks can be run by pressing the Run All button. After they are run details can be seen by
clicking the down arrow to expand the window.

EXTREME MEASUREMENT WHILE DRILLING

File Edit View Run Help

Tool Checks C'
= XDTM
- ¥ Frmware 73238
|® xom e e e e © Passed [@XDT ClassD
Firmware 4.0.0.1
CoPDR
v P ~ Firmware 1.0.0.1
(s) BATTERYA  Amp Hours Remaining Warning
Diagnostic Result: 2.2 Ah Firmware 20001
Lower Failure: 0.1 Ah
Lower Warning: 20 Ah *'7" PPP
Upper Warning: 35 &h e UGS
Upper Failure: 35 Ah XDAG
@ BATTERYB  Amp Hours Remaining — %
| (&) XDAG Gamma Calibration Gain [ Passed | ' Firmuare 62024
#—~String XDT-R
PPP/DPG ¥ Frmmare
|@ PPP Pressure Measurad by PPP (Bore) © Railure

Diagnostics Progress

‘ Cancel Run All Next

[
_ Firmware Configs oo 1| Repert
(Run 1. Active)

6.5 View Log

While setting up tools for a run, at any point user can access XDirect logs from View -- Show Logs
menu to get information about the currently active process.
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Edit View Run Help

=oTm

¥ Firmware 73238

| ‘@ XDTM Temperature Measured by Telemetry m | ‘ @ XDT ClassD

Firmware 40.0.1

BATTERIES DDR

‘@ BATTERY A Amp Hours Remaining Wi 1 e
Flow Switch

| Diagnostic Result: 2.2 Ah ‘ Firmwars 2001

Lower Failure: 0.1 Ah
Lower Warning: 20 Ah
Upper Warning: 55 &h
Upper Failure: 55 Ah

@ BATTERY B  Amp Hours Remaining

TIMESTAMP | LEVEL | MESSAGE

Suspending deep sleep for 70 minutes

Suspending dezp sieep for 70 minutes
unable to compare tool 137 preferred version * ta current version ‘2.0,
unable to compare teol 165 preferred version * to current version 1.0.0.1'
unable to compare tool 157 preferred version * to current version '4.0.0.1"
Tool string composition unchanged

Detected node summary: {Name=BATTERY B; Id=148/0x34; FVer= BaySn=BMGRT77: ProbeSn=BATTB88: Frozen=No; Hor
Detected node summary: (Name=BATTERY 4; Id=147/0x93; FwVer=_8.2.0.24; BaySn=BMGR654; ProbeSn=BATT456; Frozen=No; Ho
Detected node summary: {Name=XDAG; Id=169/0xA9: FinVer=0.4.0.73; BaySn—XDAGS00; ProbeSn=XDAG400; GammaCalibrationF:

Detected node summary: {Name=Flow Switch; Id=137/0x89; FwVer=2.0.0.1; BaySn=; ProbeSn=XDT52}

Detected node summary: (Name=PPP; |d=168/0xAB; FwVer=0.4.0.62: Ba PPP23; ProbeSn=XDT52; HardwareAttachments=(RP
Detected node summary: {Name=DDR; Id=165/0xAS; FwVer= ySn=: 3 2)
Detected node summary: {Name=XDT ClassD: Id=157/0:3D; .1; BaySn=; ProbeSn=XDT52}
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6.6 Firmware Update Page

The Firmware page will update each probe's firmware to the latest released version. The slider
next to each node can be used to turn off automatic firmware updates for any or all the
connected probes. The estimated time to update each firmware set is listed in the table.

Make sure the desired sliders are set to Yes and click the Update button to begin the update
process. A confirmation pop up will come up to confirm the firmware update. Click Flash to
update or Cancel to exit.

EXTREME MEASUREMENT WHILE DRILLING - B X
File Edit View Run Help
Firmware Update C
7= XDTM
" Ermware 73238 n!
. - S XDT ClassD  ~|
Estimated time to update firmware 000045 @ o iy o
CoDDR b
- U
UPGRADE? TooL PREFERRED +/-  CURRENT TIME  RESULT Flow Switch
P Fimware 2001 )
No @ o> XDTM 73098 Newer 73238 000130 Pending ?PPP v/
- e
"7-“ PPP 04062  Same 04062 0001:00 Pending —
XDAG
No ﬁ XDAG 04065 Newer 04073 000130 Pending o (AT
4 ' BATTERY A
No E} BATTERY A 82021 Newer 82024 000045 Pending Fiaase 8204
BATTERY B - s . BATTERY B
No l:l] . 82021 Newer 82024 000045 Pending el
7=~ String XDT-R
¥ Fimware

Firmware Update Progress

I

The following tools will be flashed

Once all the selected probes have the latest firmware version loaded, the firmware button in the
lower menu will turn green if the process is successful and the user can click Next to move to the
Configs section.

HVCD
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EXTREME MEASUREMENT WHILE DRILLING

File Edit View Run Help

Firmware Update C‘
=

Estimated time to update firmware |0000:00 | @lﬂ! T
Fiemuare 4001 @

(R) AVAILABLE TOOLS TO UPGRADE FIRMWARE

UPGRADE? TooL PREFERRED +/-  CURRENT TIME  RESULT Flow Switch =
No ’—S’XBTM 73098 Newer 73238 000130 Pending %
| 7: cl" PPP 04062  Same 04062  00:01:00 Pending :;;*‘%
No XDAG 04065  Newer 04073  00:01:30 Pending LD cmuseosan |
! BATTERY A 82021 Same 82021 000045 |NINSUCCESIN %
No . BATTERY B 82021 Newer 82024  00:00:45 Pending m;ngn

Firmware Update Progress

Update Next

‘ Cancel

[
- Configs oo [ |m || Repert

6.7 Download Configurations Page

The Configurations page allows up to eight configuration files to be loaded on the tool and for
the active configuration to be set by moving the Activeslider to Yes.

XDirect will automatically look for configurations in the default folder depending on the type of
tool connected. It can also be loaded from subfolders using the ... button.

For XEM tools, the power setting levels and DDR listening frequency/bitrate are set here.

EXTREME MEASUREMENT WHILE DRILLING - 8 x
File Edit View Run Help > e
Download Configurations <> DPG
Ffuwars 007
= HVTX
T ¥ Firmware 32551030
Config file folder path s E sodk H:I Flow Switch
Firmware 0.1
XEM power setting [03a o SEL |
DDR Listening Freq/BitRate | 100 Ha 1 bps o [ eresrosr |
2 D&l
Should erase flash No - b o
Estimated time to erase 34 min (total flash size is 1.3 MB) u b
* Gamma
@ CONFIGURATIONS - PLEASE CHOOSE THE ACTIVE CONFIGURATION FOR DIAGNOSTICS, HIGHSIDE AND ROLL TEST Firmware 0021
ACTIVE NUM ANGLE IDLE CONFIGURATION FILE NAME m mnnu_,
Yes - 1 No 1.8-10-15_Full XEM_DynamX_Cont ATF 8-5 GammaExt MUD_8Hz-2c CFG_1V12Cig ? String HVTX
Ermare
No - 2 Ne 2.8-10-15_Quick_SXEM_DynamX_Cont_ATF 8-5_GammaExt_MUD_6Hz-2¢_CFG_2V12
No - 3 No 3_8-10-15_Quick_SXEM_DynamyX_Cont_ATF 8-5_GammaExt MUD_4Hz-2c CFG_3.V12
o] 4+ e 4.8-10-15_Inc Raw_XEM_Dynamt_Cont_ATF -5 CGR_MUD._2Hz-2¢ CFG_4V12CTg
Refresh Next
1
Run Info - Configs Highside | (Diagnostics Report Run Menu
(Run1, Active)
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For XDT tools, the XDT power setting, XDT Tool Mode, Tool Size, and DDR listening
frequency/bitrate will be set here. If XDAG is being used, the HFO Settings, Crossover Angle and
Tool Size will also be set. HFO Settings 0-17 are available. 0 is the default setting with the lowest
recording rate and should be used unless otherwise advised. Details on all settings are available
in Appendix A.

Extreme Engineering XDirect Software User Manual

EXTREME MEASUREMENT WHILE DRILLING = B X

File Edit View Run Help

TR P 1y PO S WU
Download Configurations

SETTINGS

Frmware 73247

Config file folder path
HFO Logging Rate

Use EM Tool Id

CAExtremeEngineering\Configurations\ XDT\xdag sd all

0

o

=

.
XDT Power Setting 0.75 Watt
i f?, (»PPP
XDT Tool Mode Pulse Mode FUNAEAS01
- 0 XDAG
Nominal tool size 1475 inch < Firmware 04077
- . BATTERY A
(A) CONFIGURATIONS - PLEASE CHOOSE THE ACTIVE CONFIGURATION FOR DIAGNOSTICS, HIGHSIDE AND ROLL TEST Frrmware 82031
ACTIVE NUM ANGLE IDLE CONFIGURATION FILE NAME . BATTERY B
Firmware 82.0.31
Yes g 1 Mo 1_XDAG_6Axis_XDT_12Hz-2c_XP15Hz-2c_CFG_1V13C =~ String XDT-LE
e ¥ Frmware
No g 2 Ne 2 XDAG_6Axis XOT 10Hz-2c XPT.25Hz-2c CFG ZV13t
No E{ 3 Ne 3_XDAG_6Axis_XDT_8Hz-2c_XP1Hz-2c_CFG_3.V13Cfg

Refresh

If XDTM firmware supports it, EM Tool ID settings will be set here as well. EM Tool ID allows the
surface software and downhole hardware to filter downlink messages based on programming.
This prevents downhole tools from receiving downlinks from different surface systems in the
area.

EM Tool ID can be set automatically based on the serial number of the XDT or the user can
override this value. The valid range for EM Tool ID is 1-253.

User can choose not to apply this setting if they do not have compatible hardware or software.
EM Tool ID value is shown in the PreRun Report and can be viewed and edited in Live Tool Com.
Once applied it can only be turned off by redownloading configurations.

If HFO is supported by the XDAG firmware the user can choose the desired setting from the drop-
down menu.
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Config file folder path C\ExtremeEngineering\Configurations\XDTxdag

Use EM Teol Id Yes

Automatically Assign |D OFf -l User Toal ID

Pleaze enter valid User Toal ID

EM Downlink While Drilling settings can also be set here if firmware supports it.

Use EM Downlink While Drilling  Yes -|

Frames Between Listen Windows 1
Bit Times Per Listen Window 34

Em listen during mud uplink value | Never

Set the “Should erase flash” slider to “Yes” to clear the flash of each node before downloading
the configuration files. Note that the Estimated time to erase value is incorrect and will be much

shorter than shown.

Should erase flash No -l

Estimated time to erase 37.6 min (total flash size is 219.3 MB)

WARNING: Ensure you have saved all necessary flash data before proceeding with this step.

Once the required configurations are displayed, select which one you would like to be active and
click Next to begin the download. After downloading the configuration files, XDirect will

automatically perform additional steps to prepare the tool for use:

Setting the tool’s RTC to match the clock on the PC.

Setting the starting power level (XEM/XDT only).
Setting the reversal flags for XDT string.

Setting EM Tool ID if implemented.

Setting Downlink While Drilling settings if implemented.
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Once the download is complete a result message will be displayed for each Configuration file. If
no problems were encountered during the configuration download process, XDirect will
automatically continue to the Highside Wizard.

EXTREME MEASUREMENT WHILE DRILLING - O %
File Edit View Run Help
Dov oad Contigurat S N
> XDTM
i
: = XDT ClassD ¥/
Contig file folder path |CABxtremeEngineering\Configurations\XDT\dag
onfigfe folder pai vemeEngnesingConfiguratons WD Twdag [ XPT Classd
| U
Use EM Tool Id No | DDR
L e
XDT Power Setting 1Watt Flow Switch |
Firmware 2001 Al
XDT Tool Mode EM Mode (]
7> PPP
Nominal tool size 675 inch -
XDAG
Crossover Angle Thresholds |37t 5* Ermuars 04075
DDR Listening Freq/BitRate 400 Hz 4 bps ' :‘“";55“’ A
Use EM Downlink While Driling No 1 . BATTERY B
== i)
Should erase flash No l 0| Erasing flash might take several minutes 7= String XDT-R
¥ Grmware
ACTIVE NUM ANGLE IDLE CONFIGURATION FILE NAME RESULT A
1 Ne 1_XDAG_BAxis XDT_12Hz-2c XP1,5Hz-2¢ CFG_1¥13Cig | Success|
& ion Download Prog
D | ‘ Cancel Next
= |
Tool Configs . i Report Run Menu
Checks (Run 1, Active)

NOTE: If XDirect encountered problems while downloading configurations, the individual
configuration file results will indicate where the problem occurred.

6.8 Highside Page

The Highside page programs the internal toolface offset of the directional probe. This section
must be completed for any jobs requiring toolface signals to be transmitted. Follow the on-screen
instructions and refer to the Operations Reference Manuals to complete this process.

6.8.1 Pre-Highside Checks

From the Highside window, move each slider to "Yes" to confirm that all the pre-highside checks
have been performed. Then click Next.
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EXTREME MEASUREMENT WHILE DRILLING

Eile Edit View Run Help

Highside

Torque confirmed  yeg !: Tighten all tool joints to 350 ft-ibs

D&l Detected Yes |! Must be present for highside

Highside confirmed  yes 'E Align highside mark straight up, using bubble level

Level confirmed Yes E Ensure the tool is close to horizontal

Highside & Roll Test Progress

Firmyare 73.238 n!
(0)] XDT ClassD
Firmware 4001 n!

BATTERY B

Firmware 62021

‘ Restart

6.8.2 Measuring Internal Toolface Offset

= String XDT-LE
¥ Frmware

Run Menu
(Run 1. Active)

Schlumberger

During this step XDirect will request measurements from the directional probe to calculate and
program the internal toolface offset. The fields in this section will automatically be populated as

information is collected from the probe.

The inclination should be approximately 90 degrees as the tool string should be close to
horizontal during the highside and roll check process.

XDirect will automatically move to the next section after the offset is measured.
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6.8.3 Roll Test

During the roll test process XDirect will prompt for the tool to be manually rotated to all four
guadrants, approximately 90°, 180° and 270°. XDirect will provide live feedback indicating the
target (green line) and the measured toolface (red line).

Manually roll the tool horizontally until the measured toolface is within 4° of the target. Once
XDirect detects that the tool is within the target zone and is no longer moving, it will acquire a
survey. The survey results will be shown with final acceptance criteria (FAC) and the display will
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be updated to show the next target toolface. If a measurement is out of FAC the value in the
table will show up orange. If it is within FAC it will be green.

If user needs to retake survey use the Retake Button. If the survey is good roll to the next survey
station.

Repeat the manual rotation for 180° and 270°.

EXTREME MEASUREMENT WHILE DRILLING

EXTREME MEASUREMENT WHILE DRILLING

Run Help
Highside

Survey 1/4 0 Degrees
WEASUREMENT RESULT VALUE  LOWER LIVIT UPPER LIVIT

[
[

[ String XDT-LE
¥ Frmware.

A1.1°
3
Highside & Roll Test Progress ’—”—‘
I ) |t
[——]
[a, | [ e g sl
(hun. Active)

EXTREME MEASUREMENT WHILE DRILLING - 0 X EXTREME MEASUREMENT WHILE DRILLING
Fie Edt View Run Help Fie Edt View Run Help
Highside C Highside
Survey 3/4 180 Degrees
MERSUREMENT RESULT VALUE  LOWER LIMIT UPPER LMIT
[GIOT  Pass  99113mg  90600mg  110600mg |
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EXTREME MEASUREMENT WHILE DRILLING
File Edit View Run Help
Highside C

Survey 4/4 270 Degrees = XDTM
MEASUREMENT RESULT VALUE _ LOWER LIMIT UPPER LIMIT

Roll Test Complete Jfﬂfm

A2.9°

L]

Highside & Roll Test Progress

I, |
Run Menu
(Ron. Acte)

After taking the final survey at 270 degrees, click Next.

6.8.4 Roll Test Results

Once the roll check process is complete the test results are shown in a summary table. The
measurements taken during the test are evaluated to ensure they are within the expected
ranges.

Any values outside these ranges will be highlighted and should be checked before proceeding.
Details for each measurement can be seen by clicking the down arrow on the left to expand the
window. If it is necessary, repeat the highside and roll test process.

EXTREME MEASUREMENT WHILE DRILLING - o0 X
File Edit View Run Help
Highside (&]
© Aax X-Axis accelerometer measurement stability s | |o=>XDTM
¥ Frmware 73238 Al
© av Y-Axis accelerometer measurement stability [y | :“T ClassD
® Az Z-Axis accelerometer measurement stability T s %@i
i ICOPDR
@ mx X-axis magnetometer measurement stability [ Falure —— %
0% -0.125514Gs Delta: 0011226Gs The X axis magnetometer varied by more than Flow Switch
90% -0.122131Gs Delta Lower Limit: 0.000000Gs expected during the test. This can occur if the tool %‘ﬁ}
180% -0.114288Gs  Delta Upper Limit: 0.0050008s is not horizontal or if it was moving during a q.sppp
2707 -0.118003Gs survey measurement. You can repeat the roll test if £ 15
Reslt  Failure tool movement is suspected. XDAG
© My ¥-axis magnetometer measurement stability = ]| ozt BAET)
I BATTERY A
® ™Mz Z-axis magnetometer measurement stability L P Fimare 82021
@ Az Azimuth measurement range = BATTERY B
Firmware 82071
0 28176 Detar 421° Tool azimuth is not stable. —
90% 241.76° Delta Lower Limit: 0.00° - String XDT-LE
180% 245.76° Delta Upper Limit  200° S
270% 241557
Result:  Failure
& INc Inclinatinn meaciramant ranna I |
Highside & Roll Test Progress
I
Highside | Diagnostic| | Report Run Menu
(Run 1. Active)
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Click Next to continue to Diagnostics.

6.9 Diagnostics Page

6.9.1 Basic Functions

EXTREME MEASUREMENT WHILE DRILLING

File Edit View Run Help

Pending: 431

DIAGNOSTIC

Diagnostics Progress

TOOoL

Axial Current EDT (100<Temp<=125 and ShockLevel=1)  XJDI

Axial Total EDT (0<Temp<100C and ShockLevel=0) Battery 2 A
Axial Current EDT (100<Temp<=125 and Shocklevel=2)  PPP

Axial Total EDT (100<Temp<=125 and ShockLevel=0) XDT™M
Radial Total EDT (0<Temp<100C and ShockLevel=3) DynamX

Radial Current EDT (100<Temp<=125 and ShockLevel=3) Battery 28
D&l My Y-Axis Magnetometer Measurement XDl
Axial Total EDT (Temp>125 and ShockLevel=3) DynamX
Axial Total EDT (0<Temp<100C and ShockLevel=0) Battery 2 C

Radial Total EDT (0<Temp<100C and ShockLevel=1) DynamX
Axial Total EDT (100<Temp<=125 and ShockLevel=2) Battery 2 A
Radial Total EDT (0<Temp<100C and ShockLevel=2) XDTM

D& Magnetic Toolface: XID!

Asial Current EDT (100<Temp<=125 and Shocklevel=3)  Battery 2C
Axial Total EDT (0<Temp<100C and ShockLevel=2) Battery 28
Axial Total EDT (0<Temp<100C and ShockLevel=3) Battery 2C
Axial Total EDT (100<Temp<=125 and Shocklevel=1)  XJDI
Axial Current EOT (Temp>125 and ShockLevel=3) Gemma
Configuration Number Battery 2C
Telemetry Safety Error Flag XOTM
Axial Total EDT (Temp>125 and ShockLevel=3) Gamma
Radial Current EDT (100<Temp<=125 and Shocklevel=2) Battery 2B
Axial Total EDT (0<Temp<100C and ShockLevel=2) XJDI
Radial Current EDT (Temp> 125 and Shocklevel=2) XDl

UNIT
hrs.
hrs.
hrs.
hrs.
hrs
hrs.
T
hrs.
hrs.
hrs.
hrs.
hrs.
Deg
hrs.
hrs
hrs.
hrs
hrs.

hrs.

hrs.
hrs.

I

ERRLOW  WARNLOW WARNHIGH ERRHIGH

-1hrs -1hrs 65536 hrs.
~1hrs ~Thrs 65536 hrs
-1hrs -1hrs 65536 hrs
-1hrs -1hrs 65536 hrs
Ahbs lhs 65536hrs
-1hrs -Thrs 65536 hrs.
07T 07T 07T
s b 65536hrs
-1hrs -Thrs 65536 hrs
s b 65536hrs
-1hrs -Thrs 65536 hrs
Abs -lhs  65536hrs
ODeg  0Deg  360Deg

-lhrs ~1hrs 65536 hrs
-1hrs ~1hrs 65536 hrs
-1hrs ~Thrs 65536 hrs
-1hrs -1hrs 65536 hrs
-1hrs -1hrs 65536 hrs
1 1 8

0 0
-1hrs ~Thrs 65536 hrs

-1hrs -1hrs 65536 hrs
-1hrs “1hrs 65536 hrs.
“1hrs -1hrs 65536 hrs

Cancel Run All Next

—

65536 hrs
65536 hrs
65536 hrs
65536 hrs
65536 hrs.
65536 hrs
07T
65536 hrs
65536 hrs
65536 hrs
65536 hrs
65536 hrs
360 Deg
65536 hrs
65536 hrs.
65536 hrs
65536 hrs
65536 hrs
8

0

65536 hrs
65536 hrs
65536 hrs
65536 hrs

il e

Report

BATTERY A

Firmware 22021

BATTERY B

Firmware 22021

BATTERY C

Firmware 22021

A XJDI

Firmware 02017

L% i

GAMMA

Firmware 0023

= String XDT-RE
¥ Firmware

JD

Schlumberger

Click the Run All button to run the automated tests of the connected probes to ensure that they
are ready for downhole use. The tests performed, as well as the time required, will vary
depending on the type and number of probes connected.

If using XDT or XEM, user will be prompted to apply pressure.
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arting Diagnostics
Please verify that pressure is applied on bore pressure port of XDT/DPG
probe and then click next.

If using XEM or XDT with a gap, user will be prompted to hook up a load box across the gap.

st Requires Load Box

Please ensure load box is connected across gap.

As the tests run, the probe buttons will indicate the progress and status of the test by changing
color. Green indicates that all tests for the probe completed successfully, while yellow and orange
indicate warnings and failures that should be reviewed before proceeding.
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EXTREME MEASUREMENT WHILE DRILLING

File Edit View Run Help

Checks

Good: 92
© xoT™ Telemetry Safety Error Flag s, |
@ xomm Temperature Measured by Telemetry 1 |
© xoTM Configuration Number [ Passed
& xo™m Battery Current Measured by Telemetry | passed
© xoTM MCU Analog 33V Voltage Max | Pased
© xo™ EM Driver 15¥ Current Avg | Passed
© xomm EM Driver 15V Current Max x> S|
@ xoT™m EM Driver 15¥ Current Min | Passed
© xotM XDTM Health Bits 0 passed
© xom™ MCU Analog 33V Voitage Min | Passed
© xomm MCU 5V Voltage Min [ Passed
& xoT™m MCU Digital 3.3V Voltage Min | passed |
© xoTM EM Driver 1.6V Ref Voltage Max O Passed |
© xoT™ EM Driver 1.6V Ref Voltage Min [ Passed |

Gamma Acquisition (~30s)

Cancel

C———
B
(Run 1, Active)

Run Failed Run All

2
@
3

6.9.2 Warnings and Failures

Schlumberger

Warnings and failures are grouped together and displayed under the “Bad” heading. The number
next to the heading is the number of warnings and failures that have occurred. Review additional
details for each of the warnings and failures by clicking the arrow on the left of the test result
line. Click the Next button to move to the report.

If any diagnostics fail, user has the option to either run all diagnostics again, or they can just rerun
the failed diagnostics.
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EXTREME MEASUREMENT WHILE DRILLING

file Edit View Run Help

Good: 191
© xomM Telemetry Safety Error Flag [ Rassed
@ xot™ Temperature Measured by Telemetry e |
© xoM Configuration Number [ Eassed
@ XDTM Battery Current Measured by Telemetry _
© xoTM MCU Anzlog 3.3V Voltage Max © Passed
© xomm EM Driver 15V Current Avg | Passed
) xoT™ EM Driver 15V Current Max | Passed
() xo™M EM Driver 15V Current Min [ Passed
© oM X0 Healtn s [ assed
() xoT™M MCU Analog 3.3V Voltage Min | Passed
© xo™M MCU 5V Voltage Min [ Pessed
® xomm MCU Digital 3.3V Voltage Min [ Passed
© xom™ EM Driver 1.6V Ref Voltage Max [ Pased
) xot™ EM Driver 1.6V Ref Voltage Min | Passed
Diagnostics Progress
_]‘ ot SRR

[ [ [ | |

Warnings and failures can be seen by clicking on the Bad link on the top of the page. Details can
be seen by clicking the down arrow next to each diagnostic.

EXTREME MEASUREMENT WHILE DRILLING

File Edit View Run Help
Bad: 3 C 191
@) e Pressura Measured by PPP (Bora) =

Disgnostic Result: 000 psi The measured pressure from the PPP is out of range. This can occur if pressure
Lower Failurs: - S0Pl i not applied with an external pump, but may indicate a failure of the sensors of
Lower Warning: 90 psi | opa electronics. If pressure is applied with a pump, the XDT probe should be

Upper Warning: 400 psi S
Upper Failure: 400 psi 8Nt for maintenance.

(A) BATTERYB  Cell 1 Voltage Warning

Diagnostic Result: 2280V Measured voltage out of range, this can occur with batteries that are almost
LowerFallure: - 22V gepleted, or that require depassivation. Confirm battery life remaining and

Lower Warning:  23.5 V. z T g
fressani i 7y depassivate lithium batteries if needed.
Upper Failure: 28V
(%) BATTERYB  Cell 2 Voltage Warning

Diagnostics Progress

_]‘ o [ e

1
Checks

SLB-Private

104861896-01 Page 59 of 205



Extreme Engineering XDirect Software User Manual schl"mherger
6.10 Pre-Run Report

A report will be available from the “Report” page. The report includes information gathered from
every step of the pre-run process. The user can scroll through the report using the arrow keys on
the top of the page. The report can be saved using the Pdf button at the top-right corner or the
Disk Icon. Save the report for required pre-run records.

The generated report includes a sign-off section on page one, with room for the MWD company,
DD, and Company Representatives to sign (if they are required by the client). For best results
when printing, select the PDF report and use a PDF application to print it. This report will be
automatically saved in the C:\ExtremEengineering\Xdirect\Reports\WellIName folder.

EXTREME MEASUREMENT WHILE DRILLING

File Edit View Run Help

zip L par

T a6 b M @\_?I-Lw 100%
| 3 o =] = V. =l ADTLE 7
A F v

~~~~~~~~~~~ Pre-run MWD Report

INEXT GENERATION MWD 5YSTEMS
SW Version:13.27.68 - 1.0.0.4345 (1.0.0.4245)

[Operator Company Operator [Job Number [TestType
MWD Company Receiver and Telemety Type|Rig Precision 545
Driling Company poc [Well Name Mackalope 3H
Mud Type oil uwi
[Run# 1 [Total Mag Corr. 10°

|Active Config 1of2 [Borenole Comrection  [1.0948x-2.329
Power Level 1 Watt Drill Offset 270"

[Tool to End of Collar(s) Da1 offset 30001

Bitto Gamma Offset _ [20.00 1

MWD Tool String Toolface Offset
# Probe SiN Bay SIN Firmware Ver. Status |All probes torqued to 350 ft-Ibs Yes
D728 WMCU4Z| 73238  |Passed Tool highside verified with level __|Yes
DT28|  XDT ClassD 4 Passed Offset verified with 4 quadrant roll_|Yes
iz DR, Pessed Offset saved in tool memor Yes
DT28] _ FlowSwitch| 2. Fassed 24
5]

Internal Toolface Offset 60.4°

*If XDTM tool is nat physically aligned to the
motar bend, measure and apply eemal offsetin
XDirect befare driling

XDT Mode - EM Mode s

28 XPPP23

Passed
] |Warnings |
g BATT450 BIMGRB54| [Warnings |
9 String XOT| [Passed |

Sl -

2
5]
3|
[
3|
3
83z
BRIZSI=s

1

6.11 Live Tool Comm

Detailed tool information and settings are available in the Live Tool Comm section. While the
tool is plugged in, XDirect allows the user to sync the clock, simulate flow and rotation, change
configurations, and monitor selected values in real time for all tool types using the Settings Tab.
If the battery firmware supports it and the setting is enabled, the Battery Freeze function can be
enabled and disabled here.

Sync Clock, Reset Tool String and Flow and Rotation settings are applied automatically (as soon
as the slider is moved or the button is clicked.) All other settings require the user to click Apply
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6.11.1 HVTX Settings

The user can set Frequency and Cycle of Uplink along with the Power Level and DDR downlink
frequency and bitrate. If the firmware supports it, Class D Battery Type can be set, and the
minimum and maximum power output will be shown based on the Battery Type.

EXTREME MEASUREMENT WHILE DRILLING

File Edit View Run Help > e
Settings > DPG
Firmware 0255255255 ()]
comoa Y
Frmuare 0255 255255
Flow —~HVTX
¥ Frmware 3.255.255255 ﬁ!
Active config 1 < Flow Switch
Frmuare02ss 255255 M)
Tool clock Tuesday, February 2, 2021 2:05:44 PM @ chﬁ
EM Uplink Frequency 35 v L oo
. BATTERY A
EM Uplink Cycles 2 Frmusee 2255 255255
ClassD Battery Type LithiumPowerStandard = . BATTERY B
Frmuars 2255 255255
EM Uplink Power Level 03A v . BATTERY C
Frmuare 2255 255255
1 Watt
ClassD Min Watts o %" D&l
ClassD Max Watts 20 Watt L Frmere02S 280
GAMMA
DDR Downlink Freq/BitRate | 100 Hz, 1bps Firmuare 0255255255
= String HVTX
-
Battery A Position Frozen - >

Battery B Position Frozen -
Battery C Position Frozen -

Sync Clock || Reset Tool String Apply Refresh

6.11.2 XDT Settings

User can set frequency and cycle of EM Uplink, EM Power Level, DDR downlink frequency and
bitrate and Tool Mode (EM, Pulse, Hybrid and Trip Out.)
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EXTREME MEASUREMENT WHILE DRILLING - 8 X
File Edit View Run Help
Settings (&)
. =~ XDTM
XDT ClassD
Flow off - o) Frmuare 4001 @
DDR
Rotion onl= O g
Flow Switch
TOOL SETTINGS. :M o In]
q‘l’”
&0
Active config 1 v P roreenios:
= = - = AG
Tool dock Friday, June 3, 2022 12:28:35 PM g“ 04072
EM Uplink Frequency 12 . BATTERY A
Ermuare 82021
EM Uplink Cycles 2 BATTERY B
DDR Downlink Freq/BitRate | 400 Hz, & bps — -
L ! |#=> String XDT-RE
Battery A Position g E Frmwace
Battery B Position o g
Tool mode EM Mode - ‘ ;
Sync Clock || Reset Tool String Apply Refresh

If supported by firmware, EM Tool ID Tool values and Downlink While Drilling settings can be

accessed here by scrolling down.

DT SETTINGS
Tool mode EM Mode
Power Lavel (W) 1

EM Tool Id |255
Frame count between listen windows [0

Bit times per listen window lo

Em listen during mud uplink value Never

Sync Clock || Reset Tool String

6.11.3 Data Tab

Apply Refresh

Schlumberger

The Data Tab allows the user to monitor selected datapoints in real time by moving the
corresponding slider to Yes and clicking Refresh.

User can choose from the default list containing datapoints from all nodes or if a node is clicked
only the dpoints from that node will appear. Clicking the node again will show the complete tool

string.

If a datapoint is selected and refreshed on a single node page it will also appear at the top of full

list of datapoints.
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EXTREME MEASUREMENT WHILE DRILLING

File Edit View Run Help
s Data C
MONITOR? NODE DPOINT VALUE UNIT  ALARM - ?m o
Yes E DDR DDR_RX_AMP_MY 0000 [l %&
[(3) XDT Class
Yes - DDR DDR_RX_BITRATE 4000 [ ] %
DDR
Yes oop PuszDetect RPuis I R 3
Yes - Telemetry  Ahrs Remain 9717 AHrs [ ] ng:“d’ ol
No BmgrA Amp Hours Used AHrs O q,sm S
Firmware 04062
No - BmgrA Amp Hrs Remain AHrs O XDAG
Firmware 04073
No BmgrA Batt Current A
DO o oo U BATTERY A
No - BmgrA Batt Voltage v [l i i
BATTERY B
No - BmgrA Battery Type O Frmware 82024
7=~ String XDT-RE
No - Bmgra BmarFlagsBatteryEnabled [l i 9
No - BmgrA BmgrFlagsErrorBankl O
No - BmarA BmgrFlagsErrorBank2 O
No - BmgrA BmgrflagsHelplockMods O
No | 5o 8marFiagsiHelpMode [l
Deselect All || Select All Refresh

6.11.4 Flash Tab

Schlumberger

The flash tab allows the flash from a single node to be erased or downloaded. Note that if this

function is used, the data will not be saved in the database.

Only one node can be active at a time.

EXTREME MEASUREMENT WHILE DRILLING = Bl %
File Edit View Run Help > G
Flash = XDTM
¥ Firmware 73219
Hrs: 5068.333

(3 SPECIFY A ZIP FILE TO WRITE THE TOOL FLASH FILES TO Probe S/N: XDT17
Bay S/N: XMCU17 0
CA\Users\extremektclabT\Desktop\LIVE_TOOL_FLASH_DUMP_02_02_2021 19_33_51.zip E #ﬁ

XDT ClassD
ﬁm-n-umu

Archive path

Open file location when done yes -:
@ AVAILABLE TOOLS TO DOWNLOAD FLASH FROM

RETRIEVE? ToOoL SIZE RESULT

No [ ?XDTM 103.1K8 Pending

BATTERY A
Yes - €/.“ PPP 160.0 KE Pending Fimware 22021
No [ I BATTERY A 156K8 Pending F‘m' 'm,“,' e
Y I BATTERY B 108K8 Pending BATTERY C
Firmware 22021

No -:| . BATTERY C 1538 Pending L% XJDI
No -| nbynamx 109.0 bytes Pending an’n::; e

Flash Retrieval Progress
‘ | Cancel Erase Download
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7 XEM, XM4 and XPulse Surface Receiver Software Common
Features

Once the tool string has passed the pre-run section it can be sent downhole.
Run the Receiver application based on the system type you are using (XM4 or XPulse).

This section will detail the common properties between both types of receiver software.

7.1 Loading Data File

The surface Receiver, regardless of which version being utilized, will look for a Data file in the
C:\ExtremeEngineering\DatFile\ folder. V11, V12, or V13 Data files can be loaded, and must
match with the configuration files included in the next section.

Load Data File et
— v P <« ExtremeEnginee.. » DataFile w Search DataFile yel
Organize « Mew folder -~ [ @

i OSDisk (C) " MName Date modified
= EXTREME [ StandardDataFileV11xdf 2/2/2018 12:08 PM
ExtremeEngineering | | standardDataFile.\12xdf 2/2/2018 12:08 PM
Alias || StandardDataFile.\13xdf 2/2/201812:07 PM
AppData
AWR
DataFile
Firmware
RecordFormats
Surveys
L 4 >
File name: | * *ydf w ‘ Extrerne Data File (*."xdf) “
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7.2 Loading Configuration Files

When you double-click the XM4, XEM RX or XPulse Surface Rx icon, the corresponding application
will look for a configuration file matching the version of the datafile selected. The receivers can
open configurations and datafiles from V11 to XDirect (V12 and V13) for the supported modes.

The last character preceding the file extension represents the corresponding configuration
number (example: default-12Hz-3c-1.V12cfg corresponds to the configuration number 1).

Load Cenfiguration *
& v A | ChExtremeEngineering' XEM\ Configurations v| & Search Configurations P

Organize * Mew folder = I @
Web 2 Mame
WITSFILE playback
XBOT | ] 1_8-10-15_Full_XEM_Dynam¥_Cont_ATF 8-5 GammaExt_MUD_8Hz-2c_CFG_1.V12Cfg
KDhrect || 2_8-10-13_Quick_SXEM_DynamX_Cont_ATF 8-5_Gammakxt_MUD_6Hz-2c_CFG_2.W12Cfg
KEM || 3_8-10-13_Quick_SXEM_DynamX_Cont_ATF 8-5_GammaExdt_MUD_4Hz-2c_CFG_3.V12Cfg

|| 4.8-10-13_Inc Raw_XEM_Dynam¥_Cont_ATF 8-5_CGR_MUD_2Hz-2c_CFG_4.V12Cfg
|| 5_8-10-13_Inc_XEM_DynamX_Cont_ATF 8-35_CGR_MUD_4Hz-2c_CFG_3.W12Cfg

|| 6_8-10-15_Raw_XEM_DynamX_Cont_ATF 8-3_Gammabd_MUD_1Hz-2c_CFG_BV12Cfg
|| 7_8-10-15_Raw_XEM_DynamX_Cont_ATF 8-5_Gammabdt_MUD_6Hz-3c_CFG_7.V12Cfg

Configurations
Decoded Log Files
PTK Data Log Files

Raw Data Log Files [ 8.8-10-15_Raw_XEM_DynamX_Cont_ATF 8-5_Gamma_MUD_10Hz-5c_CFG_8.V12Cfg
System Log Files ¢ 3
File name: | 1_8-10-15_Full_XEM_DynamX_Cont_ATF 8-5_Gammakx ~ | | Config (*V12cfg:*hds) v
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7.2.1 Multiple Configuration Files

Up to eight configuration files can be loaded at once using multiple selections in the “Load
Configuration” open dialogue box. Each configuration file must have a unique configuration
number from 1 to 8.

When more than one configuration files are loaded:

e The configuration file having the lowest configuration number will be used first.
e The other configuration files are automatically loaded when a configuration change is
detected after a downlink (see the “Automatic Load of Configuration Files” section).

Lead Cenfiguration x
= v A <« ExtremeEngineering » XEM » Configurations AN Search Configurations j e
Organize « Mew folder == ~ [N 9

Web & Mame

WITSFILE playback

XBaT ] 1_8-10-15_Full_XEM_DynamX_Cont_ATF 8-5_GammaExt_MUD_8Hz-2c_CFG_1.¥12Cfg
HDirect || 2_8-10-15_Quick_SXEM_DynamX_Cont_ATF 8-5_GammabExt_MUD_8Hz-2c_CFG_2V12Cfg
YEM || 3_8-10-15_Quick_SXEM_DynamX_Cont_ATF 8-5_GammaExt_MUD_4Hz-2c_CFG_3.V12Cfg

|| 4 8-10-15_Inc Raw_XEM_Dynam¥_Cont_ATF 8-5_CGR_MUD_2Hz-2c_CFG_4.V12Cfg
|| 5_8-10-15_Inc_XEM_DynamX_Cont_ATF 8-5_CGR_MUD_4Hz-2c_CFG_3.W12Cfg

|| 6_8-10-13_Raw_XEM_DynamX_Cont_ATF 8-3_GammaExt_MUD_1Hz-2c_CFG_6.V12Cfg
|| 7_8-10-13_Raw_XEM_DynamX_Cont_ATF 8-3_GammaExt_MUD_&Hz-3¢c_CFG_T.N12Cfg

Configurations
Decoded Log Files
PTK Data Log Files

Raw Data Log Files ] 8.8-10-15_Raw_XEM_DynamX_Cont_ATF 8-5_Gamma_MUD_10Hz-5c_CFG_8.V12Cfg
System Log Files » ¢ >
File name: |"1_8-10-15_Full_¥EM_Dynam¥_Cont_ATF 8-5_Gammak ~ | Config (*.V12cfg;*.hds] s

7.2.2 Changing Configurations Manually

From the Troubleshooting window (opened through the Troubleshooting button from the “Data”
tab) click the Cfg file button. If multiple configurations are loaded a window will appear displaying
a summary of the configuration properties.

From this list, select the configuration you want to activate and click OK. If the desired
configuration is not in the list, click Pick New Cfgs... to load up to eight new files.
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Select Configuration *

Instructions: 1) Select a new set of Cfg's using button below then select from the list. OR 2) Select an existing Cfg from the list.

Current List of Configurations

Pick Mew Cfgs... Path: C:\ExtremeEngineering'XEM\Configurations

# Hz Cydes  File
1 3.0 2 1_8-10-15_Full_XEM_DynamX_Cont_ATF §-5_GammaExt_MUD_8Hz-2c_CFG_1.W12Cfg
2 6.0 2 2_8-10-15_Quick_SXEM_Dynam¥_Cont_ATF 8-5_GammaExt_MUD_6Hz-2c_CFG_2.V12Cfg
3 4.0 2 3_8-10-15_Quick_SXEM_Dynam¥_Cont_ATF 8-5_GammaExt_MUD_4Hz-2c_CFG_3.V12Cfg
4 2.0 2 4_8-10-15_Inc Raw_XEM_DynamX_Cont_ATF 8-5_CGR_MUD_2Hz-2c_CFG_4.V12Cfg
5 4.0 2 5_8-10-15_Inc_XEM_Dynam¥_Cont_ATF 8-5_CGR_MUD_4Hz-2c_CFG_5.V12Cfg
& 1.0 2 5_8-10-15_Raw_XEM_Dynam¥_Cant_ATF 8-5_GammaExt_MUD_1Hz-2c_CFG_6.V12Cfg
7 5.0 3 7_8-10-15_Raw_XEM_Dynam¥_Cont_ATF 8-5_GammaExt_MUD_6Hz-3c_CFG_7.V12Cfg
5 10.0 5 8_8-10-15_Raw_XEM_Dynam¥_Cont_ATF 8-5_Gamma_MUD_10Hz-5c_CFG_8.¥12Cfg
£ >

aK Cancel
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7.3 Data Tab Features

The following features are under the "Data" tab of the Surface Receiver software.

7.3.1 Live Signal Trace

The live signal trace area for EM and XPulse in the bottom-right corner of the Receiver window
displays filtered signals for XM4/XEM and filtered and raw signals for XPulse. There are some
other overriding plots as well:

1) Magenta Solid — Currently Decoding Filtered Signal: Shows the signal from currently
Decoding Channel for XM4.

2) Cyan Solid — Currently Decoding Filtered Signal: Shows the signal from currently Decoding
Channel for XPulse and XEM.

The following data is only available for QPSK Configurations

3) Green Solid — Currently converted sine wave from decoded signal for XPulse

4) Empty Pink Square —Symbol Confidence: Is only plotted when the signal is being decoded.
It shows the percentage measure of reliability of decoded data.

5) White ‘x’ — Even Signal’s bit 1: Is only plotted when the signal is being decoded. It shows
that the current decoded bit for the symbol is 1.

6) White ‘0’ — Even Signal’s bit 0: Is only plotted when the signal is being decoded. It shows
that the current decoded bit for the symbol is O.

7) Red ‘x’—0dd Signal’s bit 1: Is only plotted when the signal is being decoded. It shows that
the current decoded bit for the symbol is 1.

8) Red ‘0’ — Odd Signal’s bit 0: Is only plotted when the signal is being decoded. It shows
that the current decoded bit for the symbol is O.

9) Bold Green ‘+’ — Good Signal: Is only plotted when the signal is being decoded. It shows
that the current decoded signal is decoded correctly.

10) Bold Red ‘+’ — Bad Signal: Is only plotted when the signal is being decoded. It shows that
the current signal was decoded but error was detected, and error correction cannot be
applied.

11) Bold Cyan ‘+’ — Corrected Signal: Is only plotted when the signal is being decoded. It shows
that the current signal was decoded but had errors and error correction was used to
correct the error.
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7.3.2 Long Header Correlation

Indicates the long header decoding confidence. There should be a spike that goes near 100% for
good detection.

Long Header Correlation (%2)

: ol A

[
12:59:.02 12:59:45 13:EIEI:29

7.3.3 SNR

Shows the recent history of signal to noise ratio.

SMR
30—

ED_ =) o oD ° [u) = - =] a0 o
I
|:| —

7.3.4 Long Header History

Shows the recent history of long header correlation percentages.

Long Header Histary

., R
"

9.6

7.3.5 Decode Success

Shows the recent history of good and bad decodes.
Green box : Good decode

Red Cross : Bad decode

Blue X : Corrected decode
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Decode Success

7.3.6 Troubleshooting

Schlumberger

Several troubleshooting functions are in a centralized menu accessible from the Troubleshooting

button on the “Data” tab.

Deta [ Signals [ Logging [ Corfiguration | Communication

Status

Toolface Logaing
Troubleshooting

Decode Stats WITS Data
Spectrogram LHaz) 999 BitDepthft)
MHar(z) Hole Depthf)

oey [ ROPA/)
Tet Log Seqt [0 | TRO(GRM)
Megz |1 PumpPressis)

SNR 2992 Torque (KFLE)

Open Simulator

Data Cort

View Log File

Speed

Loop Al Fies
Progress of Curert e

Load

Config File: 1 Quick XDT_12Hz-2c XP1Hz-2c_CFG_1V13Cig

[E=SEn =

1% 100%
! o
il
142450

Long Header Corelafion (74)

0 0
142317 1424:00
R

35_
3n:_
25-]

Long Header Histary

Configl QPSK Freq120 Cyeles2 [DXW]

The Troubleshooting window always appears on the left-side of the screen after closing and
pressing the button again. The items are listed in alphabetical order. In general, all the buttons
will be enabled. However, the Surface Boxbutton will not be accessible if the no Receiver was

detected at startup.

Some options are limited to specific receivers.

e Decoder Settings can have different settings depending on receiver. The specific receiver

options will be covered in the that receiver section.

e Mode Scanner is not currently supported.

e Pressure Calibration is only available for XPulse RX

e Stake Perf is only available for XM4 RX
e Surface Box can have different settings depending on receiver. The specific receiver

options will be covered in that receiver section.
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sure

Calibration

Raw
Trace
SNR

Stake
Perf

Surface

Box

Decoder
Stats
Flow
Downlink
EM
Downlink
FFT
Mode
Scanner

Cfg File
Decoder
Settings
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7.3.6.1 Cfg File

The active configuration file being used by the receiver can be changed using the Cfg File button
by selecting the row with desired configuration and clicking OK.

Select Configuration X |

Instructions: 1) Sebect a new set of Cig's using button below then select from the list. OR 2) Select an exsting Cfg from tha list.

Current List of Configurations

Pick New Cfgs... Path: C: ing\Confl \XDT\Lab\XDAG Soak

# Hz Cycles  File

1 8.0 F 1_XDAG_ATF_Gamma_MUD_XDT_8Hz-2c XP1Hz-2c CFG_LV13Cfg

2 10.0 F 2_XDAG_ATF_Gamma_MUD_XDT_10Hz-2¢_XP1Hz-2c_CFG_2.V13Cfg

3 6.0 F 3_XDAG_ATF_Gamma_MUD_XDT_6Hz-2c_XP1Hz-2c_CFG_3.V13Cfg

q 6.0 3 4_XDAG_ATF_Gamma_MUD_XDT_6Hz-3¢_XP1Hz-2c_CFG_4.V13Cfg

S5 2 2 5_XDAG_ATF_Gamma_MUD_XOT_dHz-Ic XP1Hr-2c_CFG_5.V13C(g

6 2.0 2 6_XDAG_ATF_Gamma_MuD_XOT_2Hz-2c XPIHZ-2c_CFG_6.V13Cfg

7 1.0 2 7_XDAG_ATF_Gamma_MuD_XOT_1Hz-3c XPIHZ-2c_CFG_7.V13Cfg

8 4.0 4 8_XDAG_ATF_Gamma_MUD_XDT_d4Hz-4c_XP1Hz-2c_CFG_8.V13Cfg

< >

oK ancel

New configurations can be choosing by using the Pick New Cfgs.. button. If new configurations
are loaded, the Datafile must match the previous configuration package.
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7.3.6.2 Flow Downlink Timer

The downlink timer can be accessed from the Troubleshooting window (Flow Downlinkbutton).
Select the desired downlink from the options listed along the top of the window and click Start
when ready.

Downlink Pattern * |

Note: The Status Header Delection will be enabled for 30 minutes when you click the "Start’ button.

Patiern
® Config Up () Target Current Up
(") Config Down (") Target Current Down

Start

Status Message Detection is OFF.

Downlink Pattern Window (XEM/XM4) - Four Options using HVTX

Flow Downlink Wave Forms X

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

Pattern
@®) Config Up O Power Up (O Uplink Strategy - Pulse
O Config Down O Power Down O Uplink Strategy - EM

Start

Status Message Detection is OFF.

Downlink Pattern Window (XEM/XM4 with XDT) - Six Options using XBolt
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Downlink Pattern * |

Note: The Status Header Delection will be enabled for 30 minutes when you click the "Start’ button.

Pattern
i@ Config Up

() Config Down

Start

Status Message Detection is OFF.

Downlink Pattern Window (XPulse) - Two Options

Flow Downlink Wave Forms *

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

Pattern
@® Config Up O Uplink Strategy - Pulse
(O Config Down O Uplink Strategy - EM

Start

Status Message Detection is OFF.

Downlink Pattern Window (XPulse) - Four Options using XBolt

7.3.6.2.1 Status Message Detection

The Status header detection is automatically enabled when the downlink timer is used. When
this feature is enabled it is indicated on the Downlink Pattern window.

Status Message Detection is ON.
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7.3.6.2.2 Automatic Load of Configuration Files

When the Status Message Detection is ‘ON’, the XDirect Receiver can detect any configuration
change notifications transmitted by the tools. If a configuration change is detected, the XDirect
Receiver searches the configuration files loaded during the application startup (see "Loading
Configuration Files”).

If the corresponding configuration file is found it is automatically loaded. Otherwise, a popup
window appears and the configuration file needs to be loaded manually using the Cfg Filebutton
(see "Changing Configurations Manually").

7.3.6.3 RPM Downlink

The downlink timer can be accessed from the Troubleshooting window (RPM Downlink button).
Select the desired downlink from the options listed along the top of the window and click Start
when ready. Note this is currently only supported for XBolt.

RPM Downlink Wave Forms X

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

Bit Period: | 3g v Downlinker Commands : | Config 1 v

HLIUUL duuuue

Start

Status Message Detection is OFF.

7.3.6.4 EM Downlink
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Em Downlink functionality is integrated into the RX programs and is accessed from the
Troubleshooting menu on the Data Tab in the receiver. Click the EM Downlink button to open
the downlinker.

EM Downlink X

Tool EM Tool Id
Selact Tool XDT Tool v [[Juse EM Taol 1d

Transmit Parameters Downlinker Commands
Modulation Mode : QPSK Extreme Select Command | Set Config ~ Send

Downlink

Carrier Frequency (Hz) : 1,000 ~ Config L = Command

Bit Rate (bps) : 2,000 v

Transmit Power (%) ‘ 10 3 O
- Auto Settings
Abort Downlink Safety Parameters

Over Voltage Limit (V) : | Get Safety

Parameters

Transmit Power

Qver current Limit (mA) = |
vrms: 0V Vmax: - L
Irms: OmA Tmax: -
IMon Threshold (mA) : Parameters
Power: - Resistance 1 -

|
I |
V Mon Threshold (V) : [ | Set Safety
\ \
\ |

Max Load (Ohm) Set Safety

Resistance L
Min Load (Ohm) : [ | Defaults

Output Resistance (Ohm) : - Measure
Note: The Status Header Detection will be enabled for 30 minutes when you click the 'Send Downlink Command’ button.

Status Message Detection is OFF.

7.3.6.4.1 Communication

The EM Downlinker can be connected to the decoding computer directly through USB or if
using a Laversab decoding computer by using a daisy chain RS485 communication through an
XM4. If using a UDX the downlinker is integrated into the receiver box. Once the UDX uplink
receiver is functioning the downlinker will be available.

The program requires the user to select the correct connection type and if using USB, the
correct COM Port for communication.

7.3.6.4.2 XM4 USB

The USB COM Port can be found by going to Device Manager and finding the COM port
assigned to the Extreme Downlinker. The device name should be either Extreme XEM
Downlinker or USB Serial Device. If neither of these is shown, make sure the downlinker is
powered up, unplug the USB, and plug the USB back in.

Once the COM port is known, select Connect to PC by USB in the drop-down menu at the

bottom and select the proper COM port in the corresponding drop-down menu. If the COM
Port is not listed, restart XM4/XEM RX and try again.
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Downlink Status :  Disconnected COM21] : Connect to PC by LSB - Connect
comM2i |

COM1

COM4
COM5

Press the CONNECT button on the bottom right corner to establish communication between
the surface computer with the downlinker box. Once connection is established the button
should change to DISCONNECT, the Downlink Status will change to Idle, and all the action
buttons will become available.

7.3.6.4.3 XM4 RS485
RS485 can be used only when using a Laversab computer and XM4 updated to firmware version
2.2.

Verify that XM4 RX is connected to the Laversab via RS485 and is communicating with the XM4
properly. Select Connect to XM4 by RS485 in the drop-down menu at the bottom and press
Connect.

Downlink Status :  Disconnected onnect to XM4 by R5485 - Connect

Connect to XM4 by RS435
Connect to PC by R5485
Connect to PC by USE

Once connection is established the button should change to DISCONNECT, the Downlink Status
will change to Idle, and all the action buttons will become available.

7.3.6.4.4 UDX

If using a UDX receiver no additional physical connections are required. Click Connect in the EM
Downlink window to enable the downlink function. Selection of connection type is not
required. *Note that the XM4 RX trace will stop scrolling once the Downlinker is enabled.

Downlink Status :  Error while Disconnecting

TR I s
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7.3.6.4.5 Safety Configuration

Transmit Power safety Parameters
Vrms: 0OV Vmax: - Over Voltage Limit (V) : 50 Get Safety
P e
Irms:  OmA Imax: - Over Current Limit {mA) : 4000 e =ses
Power: - Resistance : ¥ Mon Threshold (V) : 50 —Set Safety
1 Mon Threshold (ma) : 100 Parameters
Resistance
Output Resistance (Qhm) @ - Measure Max Load (Ohm) : L Set Safety
Min Load (Ohm) : 5 Defaults

Select the Get Safety Parameters Button to read the current Safety Parameters from the
Downlinker.

Select the Set Safety Defaults button on the right to set the downlinker to default values. This
will set the Over Voltage Limit to 50V and Over Current Limits to 4A. For larger Transmit Power
level, you will have to set the Over Voltage Limit and Over current to above the desired power.
The maximum values for these safety parameters are 150V and 4500mA.

Voltage and Current monitor thresholds are for Engineering purposes. Please do not change.

The Max and Min Load limits in Ohms sets the resistance range that the EM Downlinker will
transmit. If the box measures resistance that is out of the range, the safety feature will prevent
the box to transmit.

The Measure Button can be used to test the current resistance of the Downlinker setup. During
Bank Test using the Black Box, this value should be around 200 — 400 Ohm.

7.3.6.4.6 Tool Type
XBolt (XDT) and XEM tools are both supported by EM Downlink. The proper tool should be
chosen so that the available downlink commands are filtered properly.

Toal
Select Tool XDT Toaol w

7.3.6.4.7 Transmit Parameters
There are three transmit parameters for downlinking.

1. Carrier Frequency — Reference Frequency for the Encoding Mode
2. Bit Rate — Data rate
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3. Transmit Power — Percent of 300 Maximum Peak to Peak Voltage (Electrode Resistance
will impact the output power). The Over Voltage Limit must be set to a value above the
Transmit Power voltage.

Once these parameters are set, the utility is ready to send a downlink command.

Transmit Parameters

Modulation Mode : QPSK Bxtreme

Carrier Frequency (Hz) : 1.000 w
Bit Rate (bps) : 2.000 v
Transmit Power (%) : |10 =

Abort Downlink

ABORT DOWNLINK button can be used anytime to stop the transmit signal from the Surface
Downlinker Box at any time.

If any alarm is triggered, the downlink will stop and the Abort Downlink button will change to
Reset Alarm button. You must use the Reset Alarm button and decrease the Transmit Power or
increase the safety limits before sending the next downlink command

7.3.6.4.8 EM Tool ID

XBolt (XDT) tools may support the use of EM Tool ID to filter accepted downlinks. XEM does
not support this feature. To enable EM Tool ID click the box to add a check and manually enter
the desired value in the box.

EM Tool 1d
[#]use EM Tool 1d | 120

7.3.6.4.9 Downlink Commands

The downlink command type is selected with the drop-down menu next to Select Command.
Depending on what type of command is chosen, the user may get one or two additional drop
down menus below to designate options.

Note that all commands may not be supported by older tool firmware. Please confirm
compatibility.
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Downlinker Commands

Select Command | Set MP Uplink Parameters ~ Send

) Downlink
Frequency (Hz) 2.000 s Command
Cycles Per Symbol |2 i

Command Types

Set Config — This is available for both tool types. The user can select any of the configurations
loaded in the tool from 1-8 and change the tool directly to that configuration.

Set Current (XEM) — This sets the tool’s target current. There are a total of 12 values starting
from 0.1 Amps to 5 amps.

Set Power (XDT) — This sets the tool’s target wattage. There are several values starting at 0.25
Watt going to 20 Watt.

Set Uplink Parameters — This is available for both tool types (EM and MP.) This command
changes the Frequency and Cycles Per Symbol of the current configuration

This will override the Frequency and Cycles Per Symbol of the active configuration in the tool.
NOTE: When Set Modulation is used, the user will need to manually change the Frequency and

Cycles Per Symbol in XM4, XEM or XPulseReceiver to match through the Troubleshooting
button - Decoder Settings - Receiver Settings, selecting the values and clicking Set.

Decoder Settings *

Property Value

uuuuu

CyclesPerSym

After successful Receiver adjustment the new Frequency and Cycles Per Symbol will be shown
on the bottom right of the receiver below the signal trace.

Config 1 QPSK Freq 8.0 Cycles 2 LT

After overriding the Frequency and Cycles Per Symbol, a warning will appear anytime another
config is loaded or if the Receiver is restarted. The user can keep the override settings or reload
the config settings. Select Yes to reload the settings from the configuration or No to keep the
override settings.
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Warning

WARNIMNG! User override detected to set frequency=12.000 Hz, cycles=2,
Cfqg file frequency and cycle settings will not be loaded. Do you want to force
loading from Cfg file?

Set XDT Mode — This sets the tool’s transmission type.

e EM Mode — Tool sends all data to surface through EM transmission

e Pulse Mode - Tool sends all data to surface through Mud Pulse transmission

e MP with EM Survey — Tool sends all Toolface and Rotating frames to surface through
Mud Pulse transmission and sends Surveys through EM transmission

e MP with EM & MP Survey - Tool sends all Toolface and Rotating frames to surface
through Mud Pulse transmission and sends Surveys through EM transmission and then
sends Surveys through Pulse transmission once pumps are turned on

e Trip Out Silent — Tool will not transmit any data in this mode. Tool can only be taken out
of this mode with EM downlink or by connecting to tool directly. Flow downlink is
disabled in this mode.

Set Downlink Parameters (XDT) — This sets the listening frequency and Bit Rate for the
downhole tool to accept downlinks.

Set PowerDrive Relay (XDT) — This sends a message to the tool to make it send a pulse message
to PowerDrive when the pumps are brought up.

xBolt-S FlowOff to PowerOff Delay (XDT) — This sets the rotor spin behavior for xBolt-S pulser.

Set Power Cycle Tooltring (XDT) — This sends a message to tool that will result in a hard power
reset for the string by cycling battery power.

Request New Survey (XDT) — Retrieves and transmits new survey without a flow cycle.

XDAG Rotation Source (XDT) — Can be used to switch rotation source to directional package
instead of rotation sensor in case of sensor failure.

Set EM Tool ID (XDT) — If XBolt was programmed with EM Tool ID active, command can be used

to change the current value between 1 and 9. This command will not work properly if XBolt
was not programmed initially with EM Tool ID.
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The Downlink Status will let the user know that the downlinker is “Idle” or “Downlinking”. If an
alarm occurs, it will also indicate which alarm was set (Over Voltage or Over Current.)

7.3.6.4.10Downlink Power Monitor and Resistance
During the downlink, the EM Downlinker/UDX will measure six parameters. The V max and |
max will update real-time. The rest will be displayed once the downlink is complete.

1. V rms — RMS Downlink Signal Voltage in Volts
2. | rms — RMS Downlink Signal Current in Amps
3. Power — RMS Downlink Signal Power in Watts
4, Resistance — Measured Resistance in Ohms
5. V max — Realtime Maximum Voltage in Volts
6. | max — Realtime Maximum Current in Amps
Transmit Power

Vrms: 0OV V max : =

Irms: 0mA Imax: -

Power : E= Resistance : =

Resistance

Output Resistance (Ohm}: - Measure

Downlink resistance can be measured here using the Measure button to send a short test
signal. Physical setup may be adjusted based on this value.

7.3.6.4.11Workflow

In EM Mode, DDR starts to receive downlink commands at the end of survey transmission. It
will continue to listen until it senses another flow on event. Multiple downlinks can be
performed during any listening period. [If using XDT in Pulse Mode, the tool will receive
downlink commands any time the tool is not transmitting.

A status message will be uplinked if a Configuration downlink is successful for XEM and XDT.
XEM also sends a status message if frequency/cycles per symbol are changed.

Please note that no other downlinks will generate a status message.
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7.3.6.5Live FFT

The real-time FFT can be accessed by clicking the FFT button in the Troubleshooting window.

B FFT X

Plots
Raw (Deamated)
Filtered 1 2 3 é"-l":

Scaling

[ ] Automatic — + Default

7.3.6.5.1 Channel Colors
Ch1 Raw
Ch1 Filtered
Ch2 Raw
Ch2 Filtered
Ch3 Raw
Ch3 Filtered
Ch4 Raw
Ch4 Filtered

7.3.6.5.2
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7.3.6.5.2 Display/Hide Channels

Channels can be displayed or hidden by tapping the buttons labeled 1-4 .

In the example below, channel 1 is displayed (light blue color) while channel 2 is not (grey color).
Active channels will appear as a pressed button. This is only available for XM4.

\ J

7.3.6.5.3 Display Raw or Filtered Trace

The raw signal or filtered signal can be displayed using the checkboxes in the Plots area of the
FFT window.

B OFFT

Flots

Raw (Decimated)

Filtered

SLB-Private

104861896-01 Page 86 of 205



Extreme Engineering XDirect Software User Manual schlumhel‘gar

7.3.6.5.4 Band Pass Filter Limit Indicators

The limits of the band pass filter are indicated with vertical red lines on the FFT. Filtered traces
will be near OV outside of the bounds of the filter. Raw traces are not affected by the band pass
or notch filters.

R0 FFT X
Plots
Raw (Dedmated)

Filtered

Scaling

Automatic — +

7.3.6.5.5 Notch Filter Frequency Indicator

If a notch filter is active, a vertical white line will appear at the notch frequency.
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7.3.6.5.6 Automatic or Manual Scaling

By default, the FFT display is scaled automatically. The scale adjusts based on the signal
amplitude.

The vertical axis can be manually scaled by using the — and + buttons on the FFT window. After
using the manual scaling, the automatic scaling can be used with the “Automatic” checkbox.

Scaling

W — + oefu

7.3.6.5.7 Default

Press the Default button (or use the “D” key on the keyboard) to use the default view of 0 to 2.5
Volts and 0 to 20 Hz.

7.3.6.6 Raw Sample Traces

Controls and color coding are the same as the FFT window.
7.3.6.6.1 Channel Colors

Refer to the FFT color code figure in "Channel Colors".
7.3.6.6.2 Display/Hide Channels

Channels 1 through 4 can be displayed or hidden by clicking inside the window, followed by
pressing the “1” through “4” keys on the keyboard to toggle the display of those channels.
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7.3.6.6.3 Adjust Voltage and Time Scales

The voltage and time scales can be adjusted by clicking inside the window, followed by pressing
the “+” or “—” keys on the keyboard.

NOTE: “+” requires the “Shift” key on most keyboards.

B Multi-Channel Raw Sample Trace *
Plots
== 1 2 3 4l | |chi | | ch2
nc 2 ncl
Filtered
Scaling
|:| Automatic X-axis |:| Y-axis _— + Default

7.3.6.6.4 Default Scale

Click the Default button or press the “D” key on the keyboard to use the default view of -1to 1
Volt.
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7.3.6.7 Signal-to-Noise Ratio
Channel SNR plots can be accessed by the SNR button of the Troubleshooting window.

e For an XM4 Receiver, SNR window shows four signal to noise ratio plots corresponding to
input channels and a fifth plot for the noise cancelled channel.

e For an XEM and XPulse Receiver, there is single SNR plot corresponding to the input
channel.

SNR plots are only updated when the decoder is decoding symbols and give useful information
about the quality of data being decoded. High SNR mean good decode quality whereas low SNR
corresponds to poor decode quality.

e For an XM4 Receiver, SNR plot gives a comparative view of channels decode
performances.

e For QPSK modulated signals, SNR value greater than 10dB is essentially decoded error
free by the decoder.

7.3.7 Spectrogram

Clicking the Spectrogram button from the Data Tab will launch one window for each input
channel, depending on the Receiver hardware being used. The frequency goes up to 16 Hz on the
y-axis time in minutes passed along the x-axis.

Refer to the XM4 Best Practices Manual (InTouch ID #6639604) on how to use the spectrogram
information.
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X EM Receiver

Data  Signals Logging Corfiguration Commur

Troubleshooting
Spectrogram
= — —rr—%
i3
Text Log
e

7.3.8 Text Log

The Text Log function shows the user the live decoded signals with information including time
stamp, data point name, decoding quality, binary value and actual value.

X EM Receive
Data  Signals Logging Configuration  Comm i TextLog X
Clear All Copy All Auto Scroll Close
Troubleshooting (19-Feb-26 15:18:42) XEM: Decoded Bits = 111101-0 A

(19-Feb-26 15:18:42) D&I: Auto TF = 191.72 deg

(19-Feb-26 15:18:42) XEM: Decoded Bits = 010000000-0
(19-Feb-26 15:18:42) DynamX: SHK_LAT_MAX =2g
(19-Feb-26 15:18:45) XEM: Decoded Bits = 10011010000-011
Spectrogram (19-Feb-26 15:18:45) Gamma: Gamma_ext = 83.0 CPS
(19-Feb-26 15:18:45) XEM: Decoded Bits = 111101-0
(19-Feb-26 15:18:45) D&I: Auto TF = 191.72 deg

(19-Feb-26 15:18:46) XEM: Decoded Bits = 11100-000
(19-Feb-26 15:18:46) ClassD: Voltage_Percent = 21.88 %
Text Log (19-Feb-26 15:18:48) XEM: Decoded Bits = 01011010000-101
(19-Feb-26 15:18:48) Gamma: Gamma_ext = 90.0 CPS
(19-Feb-26 15:18:49) XEM: Decoded Bits = 111101-0
(19-Feb-26 15:18:49) D&I: Auto TF = 191.72 deg

(19-Feb-26 15:18:50) XEM: Decoded Bits = 010000000-0
Open Simulator (19-Feb-26 15:18:50) DynamX: SHK_AXL_MAX = 2g
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7.4 Signals Tab

The Signals Tab shows the user the live decoded values with information including Timestamp,
Message (Survey, Toolface or Rotating), Datapoint Name, Tool Name, Value, Units and WITS ID.

X EM Receiver - X
Data Signals Logging Configuration Communication
Timestamp Message Name Tool Name Value Unit WITS ID A
19-Feb-26 15:17:30 Toolface Logging APWD DPG 7.96 psi 913
19-Feb-26 15:17:28 Toolface Logging Auto TF Dal 191.72 deg 8916
19-Feb-26 15:17:28 Toolface Logging Gamma_ext Gamma 859 CPS 824
19-Feb-26 15:17:25 Toolface Logging Cs MX Dal 0.1573 gauss 9026
19-Feb-26 15:17:23 Toolface Logging Auto TF Dal 191.72 deg 8916
19-Feb-26 15:17:22 Toolface Logging Gamma_ext Gamma 849 CPS 824
19-Feb-26 15:17:21 Toolface Logging AHrs_Remain Telemetry 0.00 AHrs 8815
19-Feb-26 15:17:19 Toolface Logging Auto TF Dal 191.72 deg 8916
19-Feb-26 15:17:19 Toofface Logging Gamma_ext Gamma 829 cPs 824
19-Feb-26 15:17:17 Toofface Logging BPWD DPG 1287 psi 914
19-Feb-26 15:17:16 Toolface Logging Auto TF Dal 191.72 deg 8916
19-Feb-26 15:17:14 Toolface Logging Gamma_ext Gamma 829 CPS 824
19-Feb-26 15:17:13 Toofface Logging Cs AX D&l -0.00410 g 9025
19-Feb-26 15:17:10 Toolface Logging Auto TF Dal 191.72 deg 8916
19-Feb-26 15:17:10 Toofface Logging Gamma_ext Gamma 829 cPS 824
19-Feb-26 15:17:08 Toolface Logging Bus_Voltage Telemetry 15.47 Vv 8813
19-Feb-26 15:17:07 Toolface Logging SHKRSK DynamX 0 8914
19-Feb-26 15:17:06 Toolface Logging Auto TF Dal 191.72 deg 8916
19-Feb-26 15:17:06 Toolface Logging Gamma_ext Gamma 85.9 CPS 824
19-Feb-26 15:17:04 Toolface Logging Gap_Voltage ClassD 281 v 8822
19-Feb-26 15:17:03 Toofface Logging Auto TF D&l 191.72 deg 8916
19-Feb-26 15:17:02 Toolface Logging Gamma_ext Gamma 839 CPS 824
19-Feb-26 15:17:01 Toolface Logging SHK_AXL_MAX DynamX 2 g 8921
19-Feb-26 15:16:59 Toolface Logging Auto TF Dal 191.72 deg 8916
19-Feb-26 15:16:58 Toolface Logging Gamma_ext Gamma 823 CPS 824
15-Feb-26 15:16:56 Toolface Logging Voltage_Percent ClassD 21.88 % 8820
19-Feb-26 15:16:55 Toolface Logging Auto TF Dal 191.72 deg 8916
15-Feb-26 15:16:55 Toolface Logging Gamma_ext Gamma 829 CPS 824
19-Feb-26 15:16:53 Toolface Logging SHK_LAT_MAX DynamX 2 g 8919
19-Feb-26 15:16:52 Toolface Logging Auto TF Dal 191.72 deg 8916
19-Feb-26 15:16:51 Toofface Logging Gamma_ext Gamma 79.9 cPS 824
19-Feb-26 15:16:49 Toofface Logging Gap_Current ClassD 1.106 A 8819
19-Feb-26 15:16:49 Toolface Logging Auto TF D&l 191.72 deg 8916
19-Feb-26 15:16:40 Toolface Logging Auto TF Dal 191.72 deg 8916
19-Feb-26 15:16:40 Toolface Loadina Gamma ext Gamma 819 CPS 824 v
Config File: XEM Soak\1_8-10-15_Full_XEM_DynamX_Cont_ATF 8-5_GammaExt_ MUD_8Hz-2c_CFG_1.V12Cfg Config 1 QPSK Freq 8.0 Cycles 2 M

7.5 Logging Tab

Controls where decoded and raw logs are saved.
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X EM Receiver

- b 4
Data Signals Logging  Corfiguration Communication

Logging Samples
Directory ‘C“\Eahven\eEng\neetlnq\EMFb(\Raw Data Log Files

Current File: ‘Iog 2024-Jan-08 15-15-10.xm¢|

Pause Cork

Log Messages

Directory: | C:\Extreme Engineering\EMRx\Decoded Log Fies |

Cument File: |XMéddog 2024-Jan-08 15-07-170¢ |

Pause

Config File: C:\Extr:meEngineuing\Conﬁaurﬂtinni\xm\xdag sd all\1_XDAG_6Axis_XDT_12Hz-2c_XP1.5Hz-2c_CFG_1.V Config 1 QPSK Freq 12.0 Cycles 2 m
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7.6 Configuration Tab

7.6.1 Survey Pop-up Window Setting

If the Survey Listing box is checked, a window will pop up when a survey is decoded and show all
survey values.

Survey Pop-up Window Setting

[] Survey Listing
Show Survey Listing Window

7.6.2 Tool Corrections

Tool corrections including magnetic reference, toolface offset, gamma correction, gamma offset
and bit to survey offset are shown here.

These values will be populated from the entries made in XDirect and cannot be edited in RX.
They are updated each time a new header is decoded.

Tool Comections

Morth Reference

Mag Maorth Ijl Degres

Toolface Offset Angle / Dril E Degree
Gamma Corr. Factor
Gamma Offset Ijl Feet
Bit to Survey Offset Ijl Fest

7.6.3 Qualifiers

Qualifier settings are not used in this release.

Cualifiers Lnit Editar
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7.6.4 Unit Editor

The Unit Editor allows the user to individually control the units for each measurement. There are two
selections available in the Unit Editor. The top section controls WITS units and the bottom section controls
Display units. Each can be adjusted individually. XDirect will take these settings into account and convert
the values to the appropriate unit settings in XDirect. The display settings will only affect the RX Program
and will not carry over to XDirect. WITS settings will control the WITS output values.

Cualifiers Lnit Editar

Lnit 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 Flow Mag. Field Mud Density
(®) Meter (®) Celsius (@) kPa (® Ljmin () m3/min () Gauss () KgM3
() Feet () Fahrenheit (Psi (JGPM ®nT () Pounds/Gallon

For Display Only (affects Capture page, Survey Pop-up, and Gamma Offset)

Depth Temperature Pressure Flow Magnetic Field
(®) Meter (®) Celsius (® kPa (®) L jmin () m3/min (®) Gauss
() Feet () Fahrenheit (Psi (JGPM inT

oK Cancel

7.7 Communication Tab and WITS Settings

7.7.1 Survey Settings

Survey settings are not used in this release.
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WITS Metwark Connection

Impt Survey Setting. ..
Do not send non-decode values Forward ¥XM4 Wits Input data to X-Serve
Do not send comected values Send decoded values to XM4 Wits Output
[ ] Output System is Maxwel Send Survey Wits as Record
Web Server Host IP 2w o0 .0 1 Connect

7.7.2 WITS Input

User can control which WITS Values they want to receive from the WITS Input line by clicking on

the Input button.

WITS Metwork Connection

Irput Survey Setting...
Do not send non-decode values Forward XM4 Wits Input data to X-Serve
Do naot send comected values Send decoded values to XM4 Wits Output
[ output System is Maxwell Send Survey Wits as Record
Web ServerHostIP | 127 . 0 . 0 . 1 | | Conneet

A list of all available WITS Records will be shown on the left. User can select which ones they
want to receive and move them to the Selected Input WITS column on the right.

Update Time Interval can also be adjusted. The standard time used is 10 Second Interval.
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COM Input WITS Configuration X |
WITS Records Selected Input WITS
=1 RECORD # 1 : GENERAL TIME-BASED ~ 0208 - Depth Bt (meas)

0101 - Well Identifier 0110 - Depth Hole (meas)

0102 - Sidetrack/Hale Sect No. 0118 - Rotary Torque (surf avg)

0103 - Record Identfier 0114 - Hookload (avg)

|- 0104 - Sequence Mentifier = D116 - Weight-on B (suif )
0105 - Date 0121 - Standpipe Pressure (avg)

0120 - Rotary Speed (surf avg)

0106 - Time 0129 - Mud Flow Out (avg)
0107 - Activity Code << 0112 - Block Fostion
0108 - Depth Bit (meas) 0137 - Pump Stroke Count (eum)

- 0109 - Depth Bit {vert) 0113 - Rate of Penetration (avg)
0110 - Depth Hole (meas)
0111 - Depth Hole (vert)
0112 - Block Position
0113 - Rate of Penetration (avg)
0114 - Hookload (avg)
0115 - Hookload (max)
0116 - Waight-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 - Standpipa Pressure (avg)
10122 - Casing (Choke) Fressure
0123 - Pump Stroke Rate #1
|- 0124 - Pump Stroke Rate #2
0125 - Pump Stroke Rate #3
0126 - Tank Volume (active)

WITS D: 0108

Description: Depth Bit (meas)
Metric Units: M
FPS Units: F Updiate Time Tnterval [10

Long Mnemonic:  DEPTBITM
Short Mnemonic: - DBTM

7.7.2.1 Receiver Calculated Datapoints

Five new receiver calculated datapoints have been added to Record #99. If these are moved to
the Selected Input WITS table, they will be available to view in XDirect.

El RECORD # 99: EXTREME ENGIMEERING
9351 - Receiver Computed Standpipe Pressure
9952 - RSS Gamma Sensor Depth
9953 - RSS Dnl Sensor Depth
99354 - MWD Gamma Sensor Depth
..9955 - MWD Dnl Sensor Depth

7.7.3 General WITS Output/Input Settings
There are five options to customize WITS transmission.

1. Do not send non-decode values — RX will not send bad decodes out over WITS

2. Do not send corrected values — RX will not send corrected decodes out over WITS

3. Output System is Maxwell — Edits WITS out values for selected datapoints to be
compatible with HSPM/Maxwell systems

The following options are only available with XM4 and UDX Receiver. These are only applicable
if there is a WITS stream connected to the XM4 receiver box. These are usually only used when
running XDirect in parallel with another logging system to help prevent data duplication.
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4. Forward XM4 WITS Input data to X-Server — Controls flow of incoming WITS data from
external source connected through XM4 WITS serial cable
e Disable this setting if you do not want to receive rig data into X-Server from
the WITS port on XM4.
e This will prevent the Extreme system from forwarding rig data to a third-
party system.
e Used if the third-party system is already receiving rig data directly.
5. Send decoded values to XM4 WITS Output — Controls flow of outgoing decoded WITS
data from Receiver through XM4 WITS serial cable
e Disable this setting if you do not want decoded values from the Extreme
system to be transmitted directly to the rig through the WITS Port on XM4.
e This will prevent the Extreme system from forwarding decoded values into
the rig data system.
e Used if the third-party system is already sending decoded values to the rig
data system.

Extreme Engineering XDirect Software User Manual

WITS Network Connection

Survey Setting...

Do not send non-decode values Forward ¥M4 Wits Input data to ¥-Serve
Do not send comected values [¥] Send decoded values to XM4 Wits Output
[T]Output System is Maowel

Web ServerHostP 127 . 0 . 0 . 1
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Schlumberger

7.8 WITS IDs
Data Name WITS ID Hardcoded or Controlled by Database
Survey Depth 0708 Cannot be changed
Inclination 0713 Cannot be changed
Azimuth 0715 Cannot be changed
Mag Dip Angle 9014 Controlled by Datafile
Magnetic TF 8916 Controlled by Datafile
Gravity TF 8917 Controlled by Datafile
G Total 9017 Controlled by Datafile
M Total 9016 Controlled by Datafile
AX (D&I) 9022 Controlled by Datafile
AY (D&l) 9023 Controlled by Datafile
AZ (D&I) 9024 Controlled by Datafile
MX (D&l) 9019 Controlled by Datafile
MY (D&lI) 9020 Controlled by Datafile
MZ (D&I) 9021 Controlled by Datafile
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8 XM4 Receiver Setup Features

This section will detail using XDirect with the XM4 Receiver.

8.1 Starting XM4 Rx

If the “Auto Launch” checkbox was selected during the software installation, XM4 Rx will start
about 10 seconds after the computer finishes booting up.

To manually start the XM4 Software Rx, select Windows Start -- All Programs -- Extreme
Engineering -- XEM -- XM4

Select a Data file and Configuration file as with previous Surface Software versions.

i, }PS Viewer
Accessories
) Altium
Extreme Engineering
. Common Extreme Engineering
Tester Mew

KEM =
G | XEM-Rx

I X X I | Mew
. APUlZE | X4
! Google Chrome New
Google Drive ¥Pulse-R¥
, Google Earth 4
Juniper Networks
, ML
Maintenance KDirect
. Microchip
Microsoft Office
Microsoft Sitverlight Launcher

Gamnes

| h_

Tool Setup
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Load Data File X

' v P < ExtremeEnginee.. » DataFile v O Search DataFile 2

QOrganize = Mew folder ==« [ 9
‘a= OSDisk () G MName

{2 EXTREME [ StandardDataFile.v1 Txdf

2/2/2018 12:08
Extremetngineering | ] standardDataFile.v12xdf 2/2/2018 12:08 PM
Alias | | StandardDataFile.V13xdf 2/2/201812:07
AppData
AWR
DataFile
Firmware
RecordFormats

Surveys
v < >

File name: |* *xdf ~ | Extreme Data File (% *xdf) ~

8.1.1 Load New Configuration File for XM4

A new configuration file can be loaded at any time using the Cfg File button in the
Troubleshooting window.
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8.2 Surface Box Window

Schlumberger

Use the Surface Box window (accessible from the Troubleshooting menu) to configure the XM4
or UDX Surface Box options. The user must click Apply Settings to apply any selected changes. If
a change to the Receiver Port is made the receiver must be restarted to apply the change.

Surface Box Settings X
Receiver Port References Tool Power
Receiver | XM4 v | Stake 1 Stake 2 18V ()30V
Apply BOP BOP
Connect Using I = VI REF REF WiFi Power
Port Stake 3 Stake 4 On Off
Osor Osor
UDX IP Address @ REF @ REF ADD'Y Settings
UDX Ethernet IP L } Apply
Cable Resistance Check Stake Resistance Check WITS
Stake 1 Cable-Sheath STAKE1 STAKE2 STAKE3 STAKE4
REF1 RS232
Stake 2 Cable-Sheath (Light On)
Stake 3 Cable-Sheath iEE
Stake 4 Cable-Sheath
RS485
REF 1 Cable-Sheath Surface Setup Tes (Light Off)
REF 2 Cable-Sheath
Status: Message

8.2.1 BOP and REF Options

The “BOP and REF options” menu allows the user to select how the “BOP” and “REF” are
connected inside the XM4 Receiver. It is possible for XM4 and UDX to measure the voltage at
STK3 and STK4 compared with “BOP” or “REF”.

This option can be changed while troubleshooting signal issues, allowing the user to quickly
change to an off-BOP stake to reduce the effect of electrical noise from the rig. Refer to the XM4
Best Practices Manual (InTouch ID #6639604) for more details.

deherences
Stake 1 Simke 7
Stabke 1 Staker 4
(] - BoR
() REF w REF
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8.2.2 Receiver Port

XM4 or UDX can be connected to the receiver via USB on the decoding computer that is
connected to the PC-USB input on the XM4, or it can use a RS422 Serial connection from the
decoding PC connected to the PC Serial 10 Pin input.

The Receiver Port setting should be set to USB if using USB. If RS422 is being used, the RS422
COM Port shown on the decoding computer needs to be identified and set in the drop-down
menu.

Recenver Port Becener Port
Rieesver e Riscmver i
Ay Ay
omeciUang | BER Connectimng | Serial
ot Conmectes rt = Conmecied

8.2.3 Resistance Check
If a UDX is being used there are two resistance checks available to help troubleshoot.

The resistance checks can be started by clicking the Surface Setup Test button. This will send a
low voltage signal through the system to determine if there are any issues with the cables or the
stake connections.

If there are any issues measured the item will be colored red. If the Cable Resistance Check fails
the test, the cable may have damage to the outside of the cable and may need replacement. If
the Stake Resistance Check fails, the stake connection may be improper and should be checked.

SLB-Private

104861896-01 Page 103 of 205



Extreme Engineering XDirect Software User Manual schlumhel‘gar

Surface Box Settings X

Receiver Port References Tool Power

Receiver l UDX y } Stake 1 Stake 2 @ 18V O 30V
Apply REF1 REF1 =
Connect Using I > ] REF2 REFD WiFi Power
Port  Connected Stake 3 Stake 4 @®@on  Ooff
(OREF1 (OREF1

UDX IP Address @REF2  @REF2 Apply Settings
UDX Ethernet IP | 192 . 168 . 100 . 55 | Apply

Cable Resistance Check Stake Resistance Check WITS

Stake 1 Cable-Sheath |[1002513.4 ‘ STAKE1 STAKE2 STAKE3 i STAKE4 )

Stake 2 Cable-Sheath ||{63424000 REF1 |[499.5 } | 39699.1 50655.7 45324.2 ( RS232

Stake 3 Cable-Sheath {m‘ REF2 |ELki) 208846.3 249848.1 [ 229392.5 |

Stake 4 Cable-Sheath [|258226818 J

REF 1Cable-Sheath (845558.8 | Surface Setup Test R

REF 2 Cable-Sheath |[2221404101)

Status: Surface Box Test is complete.

8.2.4 Tool Power

If using a UDX Receiver there is an option to power the tool with 18 V or 30 V. 30 V should only
be used with XBolt tools.

8.2.5 WITS

If RS-232 is selected on the XM4 Receiver the LED is on. Otherwise, that LED is off and RS-485 is
selected.

Generally, RS-232 is used to connect to a Pason COMM box or directly to another workstation
using a null modem cable. RS-485 is used to connect directly to a Pason junction box. Use RS-232
for cable lengths of less than 50 feet. Otherwise use RS-485 for a maximum length of 4,000 feet.

Specification

Max Cable Length 50 ft. 4,000 ft.
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8.3 XM4 Decoder Settings

The Undo and Set buttons are initially disabled. Once a change has been made, the buttons
become enabled.

8.3.1 Applying Changes

e Changes made in the Decoder Settings panel will not take effect until the Set button is
clicked.

e Clicking Undo will revert any changes made before clicking Set.

e Clicking Default will return all settings controlled by this panel to their default values
based on the configuration file that is loaded. There is no need to click Set after clicking
Default.

8.3.2 Receiver Settings

8.3.2.1 Frequency and CyclesPerSym

These settings allow the user to change the expected frequency and cycles per symbol that is
being transmitted by the downhole tool without changing the configuration. These settings
should only be changed if the Extreme EM Downlinker has been used to alter these settings on
the downhole tool.

The newly set frequency and bitrate will be updated at the bottom right of the receiver window.
Note you can see that the frequency and cycles on the right-hand side are different from the
config settings on the left.

1_8-10-15_Full_XEM_DynamX_Cont_ATF 8-5_GammaBxt_MUD_8Hz-2c_CFG_1.V12Cfg Config 1 QPSK Freq 8.0 Cycles2

8.3.2.2 Warning Messages

If the frequency and/or bitrate has been changed manually and the user later changes the
configuration, a warning message will appear.

Warning

WARMING! User override detected to set frequency=1.000 Hz, cycles=2,
Cfg file frequency and cycle settings will not be loaded, Do you want to force
loading from Cfg file?

Yes Mo

Choose Yes if you want to load the frequency and bitrate that is assigned to the configuration
that is being loaded. Choose No to keep the existing custom frequency and bitrate.

This warning will also appear if a custom value has been entered and XM4 RX is restarted.
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8.3.3 Header Correlation Threshold

8.3.3.1 Not Decoding

This parameter defines the correlation threshold when decoder is not decoding any data and
waiting for header to come in. This parameter needs to be lowered if there is too much noise and
no header is being detected. This will make decoder start decoding but the performance may be
decreased.

8.3.3.2 Decoding

This parameter defines the correlation threshold to start a new frame when the current frame
has not been received completely. This happens when the tool starts transmitting a new frame
before the completion of previous frame.

This parameter needs to be lowered if there are false triggers before the current message/frame
is completed. This threshold should be at least equal to the “Not Decoding” threshold.

8.3.4 Header Confidence Ratio Threshold

Header confidence ratio is the amplitude ratio of header to the pre-header quiet interval (noise).
Decrease this threshold value if headers are being missed even though correlation plot shows
good header correlation.

8.3.5 Enable/Disable Correction

If this setting is “True”, the decoder will attempt to correct values that are decoded based on the
error correction applied to the signal of the signal. Corrected signals will appear as blue values
on the Capture pages' grid.
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8.3.6 Set Notch Filter
If there is tone noise present within the signal bandwidth, and the noise is steady at a specific
frequency as observed on the FFT, a notch filter can be set at that frequency to filter the noise

and improve decoding.

To set a notch filter, first set “Enable” to “True”, enter the desired notch frequency, and then
click Set.

Note that Notch Filter cannot be used with Noise Cancellation decoder.

Decoder Settings X

Property Value
Receiver Settings
Header Comelation Threshold
Header Confidence Ratio Thr__
Miscellanecus
Notch Filter

Frequency where notch will be applied

Default Undo Set
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8.3.7 Set Band Pass Filter

If there is noise present near the edges of the signal band, the band pass filter limits can be
narrowed. To modify the band pass filter, enter new “upper” and “lower” limits and click Set.

Decoder Settings

x

Property

Neteh Rilter

MNamow the upper

Default

Value

Receiver Settings

Header Comelation Threshold
Header Confidence Ratio Thr-..
Miscellaneous

Bandpass Filter

11.000000
5.000000

limit to reduce noise

Undo Set

8.3.8 Enable/Disable Channels

The list of stakes has been replaced with a drop down. By default, channel “NCChannel” is used.

Decoder Settings _‘ &

Property

Stakes
Stake

Stake
One of Stake

Default

Value

Header Cormrelation Threshold
Header Confidence Ratio Thr...
Miscellaneous
Notch Filter
Bandpass Filter

NCChannel

Stake0
Stake1
Stake2
Stake3
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8.3.9 Spectrogram Settings

This allows the user to select the gain for the spectrogram plots. 1000 is the default gain.

|
Decadsr ';fﬂll'l-]'l. b |

Scale Factor

cmie {acior appied o speciogram
arhay

Coefanit

8.3.10 Default Button

Clicking the Default button will enable "NCChannel", disable the rest of the channels, and set all
the other values to their default based on the configuration file loaded.

Decoder Settings E ﬂ

Property

Value

NCChannel v

Stake0
Stake1
Stake2
Stake3
INCChannel |

Stake
One of Stake

Default
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8.3.11 EM Channel Model

This function has been disabled.
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8.4 XM4 Decoder Statistics

The Decoder Statistics window displays several points of data about each channel. The channel
with the most “Chose Hr” will be highlighted in blue.

Decoder Statistics x

Channel DC Offset FoundHr ChoseHr  Quick RMS  Long RMS {10 sec)

chl 0.018710 o 0.018752
ch2 0.018734 0 0.018742
ch3 0.018750 0 0.018758
ch4 0.018732 0 0.018720
chNC 9 0.018752

DC Offset: The DC voltage measured on the stake compared to the selected reference (BOP or
REF).

NOTE #1: Approximately 0.020V DC offset is intrinsic to the XM4 Board. Any additional
offset is measured from the stakes.

NOTE #2: The XM4 Receiver has a configurable hardware DC blocking filter which will cause
any real DC offset present on the stakes to be filtered before it is measured here.

Found Hr: The number of headers detected on each channel. The count is reset to 0 when a new
configuration file is loaded.

Chose Hr: The number of headers selected from each channel. This is an indication of the relative
signal quality on each channel. For example, more chosen headers on channel 1 than channel 2
indicate that the signal quality on channel 1 is better.

Quick RMS: The RMS voltage on the channel averaged over a short period.

Long RMS: The RMS voltage on the channel averaged over a 10 second period.
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8.5 XM4 Stake Performance

The Stake Performance graph indicates how well a stake is picking up and decoding downhole
transmission. There are two bar graphs per stake: the left bar is Long Term and indicates the last
30 minutes of accumulated performance values, whereas the right bar is Short-Term indicating
the last 5 minutes of accumulated performance.

The color shade for the Long Term is brighter than the Short Terms. Performance is on a zero to
100 percentage scale with 100 being the best.

On the horizontal axis, the four stakes are shown. Ignore the “0” and “85” as these are just the
range on which the percentage bars are shown.

Color -I Yellow Green

Threshold Oto 35 36to 55 56 to 100

Meaning Bad Marginal Good

0
Stake #1 (Long, Short Term) #2 3 #4

8.6 EM Mode Scanner

This function has been disabled.
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8.7 XM4 Supported Modes

Schiumberger

The supported modes for the XM4 EM QPSK Decoder are listed in the table below.

Carrier Frequency Bit Rate Cycles Per Symbol
0.5 05,1 2,1
1 0.5,1,2 4,2,1
1.5 1,15 3,2
2 05,1,2,4 8,4,2,1
2.5 1.25,2.5 4,2
3 0.5,1,15,2,3,6 12,6,4,3,2,1
35 1.75,3.5 4,2
4 05,1,2,4,8 16,8,4,2,1
4.5 1.5,2.25 6,4
5 0.5,1,1.25,2,25,5,10 20,10,8,5,4,2,1
5.5 1.375,2.75 8,4
6 0.5,1,2,4,6,12 24,12,6,3,2,1
6.5 1.625,3.25 8,4
7 0.5,1,2,35 27,14,7,4
7.5 1.875,2.5 8,6
8 05,1,2,4,8,16 32,16,8,4,2,1
9 0.5,1,2,2.25 36,18,9,8
10 1,2,4,10,20 40, 20,10,2,1
10.5 1.75, 2.625 12,8
11 0.5,1,2,2.75 44,22,11,8
11.5 1.4375, 2.875 16, 8
12 0.5,1,2,4,6,8,12,24 48,24,12,6,4,3,2,1
14 1,2,4 28,14,7
16 1,2,4,8,16 32,16,8,4,2
18 1,2,4,12 36,18,9,3
20 1,2,4 40, 20, 10
24 2,4 24,12
32 2,4 32,16
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8.8 XM4 Log File Recording and Playback

8.8.1 Log File Recording

Log files with the extension “.xm4” are automatically created in
C:\ExtremeEngineering\XEM\Raw Data Log Files

Log file storage takes about 1.126 MB/4 minutes (or 405 MB per day). Due to limited drive space,
the number of log files allowed is 2,000, translating approximately to 5 days of software run time.
Any files exceeding this threshold will be purged, starting from the earliest time-stamped files
where the timestamp is based on the file name.

NOTE: Any log data required for archiving should be manually copied from this location to a
different folder or an external hard drive before the system automatically removes the files.

8.8.2 Log File Playback

From the “Data” page, click the Open Simulator button and check the “File Playback” checkbox
in the upper left-hand corner. Then click OK to close the window.

Load the .xm4 files. Then files will replay as in previous versions.

R eacaccc: pr—
Simulater X 1 |
= . i 100%
-1 Il
S St ErEiEE Enable B 7WW L
e
File Playback pa— 1.000000 Chan 1 001 | |

Frequency {Hz)

[ simulator ) Hchan 2 - 11:30:66 11:31:00
[suloe ) Long Header Correlatian (2]

=
3

2
[
=%
o

=

Mo Chan 3
[ tieise Chan1 [0.100000 |  [JEnable
Chan 4
Triggers or spedfic msg to tx Chan2 | g, 100000 [enable
Triggers Msg Type Chan3 | 0.100000 [JEnable i )
i 1 [
Enable [Jsurvey Chan4 [0.100000 |  [JEnable Set 11:29:02 11:29:46 11:30:29
Om SHR
Flow On Pratocol : 20—
Rotation On [status Chan1 |0-100000 [~]Enable 15i =& Ca
Chan2 | 0.100000 Enable 104 )
e 5
Modes
Chan 4 0.100000 [Z]Enable Long Header Histary
DMNI Class D -
MNoise Amplitude
Gamma Telemetry Chan1 | 0-100000 Enable
Dynamx ¥Hop Chan2 | 0.100000 Enable =

Chan3 |p,100000 |  [~]Enable

Decode Success

Tz 0. 100000 Enable Restart
cance‘ _

i
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8.9 XM4 Noise Cancellation

This is a Premium feature that must be enabled using a dongle.

A noise cancellation feature is integrated with the use of an XM4 Receiver. Refer to the XM4
Best Practices Manual (InTouch ID #6639604) for full details.
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9 XEM Setup Features

This section will detail using XDirect with XTR.

9.1 Starting XEM RX

If the “Auto Launch” checkbox was selected during the software installation, XEM Rx will start
about 10 seconds after the computer finishes booting up.

To manually start the XEM Software Rx, select Windows Start -- All Programs -- Extreme
Engineering -- XEM -- XEM-Rx

Select a Data file and Configuration file as with previous Surface Software versions.

Extreme Engineering
Extreme Engineering MNew
Common KEM-Rx
XEM Mew
X XEM-Rx K4
X Xva
XPulse KPul=e-RX
Firmware Updater Mew
Foxit Reader
Games L KDirect
PlEw
1 Back Launcher
| |5e e ol Tool Setup
£ prog g
l.- A
Load Data File *
- v A <« ExtremeEnginee.. » DataFile v O Search DataFile 2
Organize v New folder =~ O @
am OSDisk (C:) 2 Mame Date modified
(2 EXTREME [ StandardDataFile.v11xdf 2/2/2018 12:08 PM
ExtremeEngineering [ standardDataFile.V12xdf 2/2/201812:08 PM
Alias |J StandardDataFile V13xdf 2/2/201812:07 PM
AppData
AWR
DataFile
Firmware
RecordFormats
Surveys
LU 4 >
File name: | * *xdf ~ | Extreme Data File (*.*xdf) e
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9.2 Surface Box Settings

These settings are now under the Troubleshooting button from the “Data” tab. This button will

open the window shown below:

Schiumberger

XTR Setting

Firmware VYersion: I\fD.D.l.ZT

[~ (Gain Contral

Auto Gain Manual Gain

Auto Gain Mode |

[

Total Gain

jv

Current Gain

Auto Gain Mode

Gain 1

x|

GET

Gain 2 Gain 3 Gain 4

|1

|2

|5

|50

~Bandpass Frequency

High Frequency | 5.25 Hz

Low Frequency 2,75 Hz GET

SET

|

Cartier Frequency from Configure ———————————————————— |

Cartier Frequency |4‘U Hz Send to XTR |

Cycles Per Bit I z

-

[~ Operation
C # Fause Data ‘ Reesume Data | Test Mode | Cperation Mode |
Transmit Skatus : ITransmitting o0 ‘Warking Made: pDeration Mode
Surface Box Voltages
D ‘ +12Y Battery Yalks
-12Y Battery Walts ok o
-5V Battery Valks

. Gain Control

Auto Gain Mode is the default setting. This is the recommended setting to avoid
damage from oversaturation. The user can override this by manually choosing the total
gain by using the drop-down menu.

Bandpass Frequency

Shows the current bandpass frequency settings. If there is noise present near the edges
of the signal band, the band pass filter limits can be narrowed. To modify the band pass
filter, enter new “Low” and “High” limits and click SET.

Operation Mode

Transmit Status should always say Transmitting... If Status shows Transmitting is Paused,
click Resume Data. If Status shows Transmitting is Paused, no signal will be visible or
decode.

. Surface Box Voltages
Click Get to obtain Surface Box Voltages. Voltages should be near listed values.

Current Gain
Shows if box is in Auto or Manual gain mode. Total gain is the product of Gain 1-4.

Carrier Frequency
Shows frequency and cycles of current configuration.

. Mode Selection
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Allows user to power nodes without a battery. Click Test Mode to supply power from
XTR. Tool Power light on XTR will illuminate. XEM RX must be in Operation Mode to
decode properly while downhole.

9.3 Decoder Settings

The Undo and Set buttons are initially disabled. Once a change has been made, the buttons
become enabled.

9.3.1 Applying Changes

e Changes made in the Decoder Settings panel will not take effect until the Set button is
clicked.

e Clicking Undo will revert any changes made before clicking Set.

e Clicking Default will return all settings controlled by this panel to their default values
based on the configuration file that is loaded. There is no need to click Set after clicking
Default.

9.3.2 Receiver Settings

9.3.2.1 Frequency and CyclesPerSym

These settings allow the user to change the expected frequency and cycles per symbol that is
being transmitted by the downhole tool without changing the configuration. These settings
should only be changed if the Extreme EM Downlinker has been used to alter these settings on
the downhole tool.

The newly set frequency and bitrate will be updated at the bottom right of the receiver window.
Note you can see that the frequency and cycles on the right-hand side are different from the
config settings on the left.

1_8-10-15_Full_XEM_Dynami_Cont_ATF 8-5_GammaExt_MUD_8Hz-2c_CFG_1.V¥12Cfg Config 1 QPSK Freq 8.0 Cycles 2

9.3.2.2 Warning Messages

If the frequency and/or bitrate has been changed manually and the user later changes the
configuration, a warning message will appear.

Warning

WARMING! User override detected to set frequency=1.000 Hz, cycles=2,
Cfg file frequency and cycle settings will not be loaded, Do you want to force
loading from Cfg file?
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9.3.3 Header Correlation Threshold
9.3.3.1 Not Decoding

This parameter defines the correlation threshold when decoder is not decoding any data and
waiting for header to come in. This parameter needs to be lowered if there is too much noise and
no header is being detected. This will make decoder start decoding but the performance will be
poor.

9.3.3.2 Decoding

This parameter defines the correlation threshold to start a new frame when the current frame
has not been received completely. This happens when the tool starts transmitting a new frame
before the completion of previous frame.

This parameter needs to be lowered if there are false triggers before the current message/frame
is completed. This threshold should be at least equal to the “Not Decoding” threshold.

9.3.4 Header Confidence Ration Threshold

Header confidence ratio is the amplitude ratio of header to the pre-header quiet interval (noise).
Decrease this threshold value if headers are being missed even though correlation plot shows
good header correlation.

9.3.5 Enable/Disable Correction

If this setting is “True”, the decoder will attempt to correct values that are decoded based on the
error correction applied to the signal of the signal. Corrected signals will appear as blue values
on the Capture pages' grid.

9.3.6 Set Notch Filter

If there is tone noise present within the signal bandwidth, and the noise is steady at a specific
frequency as observed on the FFT, a notch filter can be set at that frequency to filter the noise
and improve decoding.

To set a notch filter, first set “Enable” to “True”, enter the desired notch frequency, and then
click Set.
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Decoder Settings *

Property Value

Header Comelation Threshold
Header Confidence Ratio Thr__.
Miscellaneocus

Notch Riter

Tue
5.000000

Frequency where notch will be applied

Default Undo Set

9.3.7 Default Button

Clicking the Default button will set all the values to their default based on the configuration file
loaded.

9.3.8 Set Bandpass Filter

If there is noise present near the edges of the signal band, the band pass filter limits can be

narrowed. To modify the band bass filter, open the Surface Box interface, enter new upper and
lower limits and click set.

XTR Setting x|
Firmware ersion;  N0.0.1.27
~Gain Cantrol
Ao Gan Made GET I
Total Gan
Auto Gain Made = Gain | Gain 2 Gan3 Gain 4
jr [ [s £
- Bandpass Frequancy | comer Frequancy from Cocfigrs
Low Frequency  [2.75 H GET Cartier Frequency | $.0 B R
HighFrequency  [5.25 e SET | Cycles Per B [
Powsn Dt Resume Data ‘ Test Mode I Cperation Mods |

Transmét Status 1 [Transmtting . . . Warking Mode: Dperation Hlode

Surface Box Voltages -

+i2V Battery | Voks
-12V Battery. Vaks Get o
+5V Battery | Woltz
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10 XPTR or Laversab Setup Features

This section will detail using XDirect with an XPTR or Laversab setup.

10.1 Starting Pulser Rx

On reboot, Pulser Software Rx will start after about 10 seconds if you selected Pulser as a default
system and setting auto launch.

To manually start the Pulser Software Rx, select Windows Start -- All Programs -- Extreme
Engineering -- XPulser -- XPulser-RX

Select a data file and configuration file as with previous Surface Software versions.

). Extreme Engineering
| Common
). XEM
| XPulse Extreme Engineering
I Games
| Google Chrome KEM-Rx
| HxD Hex Editor Mew
R kv XM
| Java Development Kit s
}. Juniper Networks =
). Maintenance
}. Microsoft Lync ey
I Microsoft Office

KPulse-RX

Microsoft Silverlight

I e,
ADirect

| Microsoft Silverlight 3 SDK L

| Microsoft Silverlight 4 SDK MEW

I Microsoft SQL Server 2008 - Launcher

1  Back Mew

| | Tool Setup
Search programs and files pel 4
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10.1.1 QPSK Pulser Overview

Schlumberger

The XPulse Receiver supports the QPSK modulation. The QPSK modulation is intended to provide
better decoding performance in deeper wells and reduce the effects of drilling and pump noise
by increasing the frequency of the signal from the tool.

10.1.2 QPSK Supported Mode

The supported modes for XDirect XPulse QPSK Decoder are listed in the table below:

Carrier Freq. (Hz) ‘ Bit Rate (bps) Cycles Per Symbol
0.5 0.25,05,1 4,2,1

0.625 0.25,0.42, 0.625, 1.25 53,21

0.75 0.25,0.5,0.75,1.5 6,321

1.0 1 2

1.25 1.25 2

1.5 1.5 2

1.75 1.75 2

2 2 2

¢ Note that legacy Xpulse only supports frequencies up to 0.75 Hz.

10.1.3 8PSK/PPM Decoder

The XPulse Receiver can load 8PSK (from Version 11 and previous) and QPSK configurations.
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10.2 XPulse Data Tab

When running 8PSK/PPM configurations on an XPulse Receiver, the Data tab can be used to
monitor the signal trace, Long Header Correlation, SNR, Long Header History, and Decode
Success.

The Data tab is used for confirming data that may not be visible in XDirect.

X MP Receiver == *
Data  Signals Loaging Corfiguration = Communication
Status
Wating for long header .
Troubleshooting
= i
Decode Stats WITS Data
LHdr{%) Bt Depthf) - . e
Spectrogram e ‘: ot ‘—| Long Header Correlation (22)
MHdr{%) Hole Depthit) | |
D7) ROPRA) | i
Text Log Seq#t TPOGPM) | |
Msg#t Pump Press | ] ]
SNR Torque (KFLB) ‘_ _| 00:00:00 00:00:00 00:00:00
: — ShR
Data Conf. 5_
Kk 20202000000
£
‘iew Log File T
RxFrequency({Hz)=0.500Hz, CyclesPerSymbaol=1 A Long Header History
s (18-May-03 10:52:43) Searching for long header 2=
(18-May-03 10°52:43) fuer 5.3 28.41) Tool Comeciions: _
SPEEd Reference Type = Mag Morth, Mag Declination = 0, Gamma |
Cm 1
[l Loop Al Fles .’_=1 E-El\gay-ﬂl 10:52:43) Info: Valid Survey event WITS Record 1
Progress of Cument file (18-May-03 10:52:43) Info: Valid Survey event WITS Record ’_
=#7 =i
(18-May-03 10:52:43) Info: Valid Survey event WITS Record
Za0 Decode Success
o ) o {18-May-03 10:52:43) Info: Valid Survey event WITS Record
SELITTE Loy ~ a9
w
Config File: test2406-21-16_XPulse_Dynam¥_ATF 5-3 deg_8P5K_Standard_1.V12Cfg Config 1 Pulser 8PSK Bit Rate = 0.50 bits per sec @L@
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10.3 XPulse Decoder Settings

Decoder settings are accessed from the Troubleshooting button on the “Data” tab. The settings
that are available will depend on the type of configuration file loaded and will be different for
8PSK/PPM configurations and QPSK configurations.

10.3.1 8PSK / PPM Configurations

Decoder Settings *,

Property Value
Header Cermrelation Thresheld 5
Header Confidence Ratio ..
Mizcellaneous

Enable Comect ...

Pulser BPSK

Pressure Tran... | 0-10k psi

Bit Detection F... | 1.000000
Distortion Com... | 1

Standard Devi... | 4.000000
Power Thresh... | 100.000000
Force Header False

Manual Filter False

Fitter D&

Inverse Pulse False v
Miscellaneous
Default Undo Set
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10.3.2 XPulse Decoder Settings

The Decode setting will change if you load a QPSK configuration file. When running QPSK files,
band pass and notch filters are available.

Decoder Settings X

Pressure Tran... | 0-10)
Power Thresh... | 100.
Force Header | False
Enable Equalizer | False

Miscellaneous

Default Undo Set

10.3.2.1 Set Band Pass Filter

If there is tone noise present within the signal bandwidth, and the noise is steady at a specific
frequency as observed on the FFT, a notch filter can be set at that frequency to filter the noise
and improve decoding.

To set a notch filter, first set “Enable” to “True”, enter the desired notch frequency, and then
click Set.
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Decoder Settings *

Property
Header Comelation Threshold
Header Confidence Ratio Thr__.
Mizcellaneous

False
2.000000

Pulser QPSK

Frequency

Frequency where notch will be applied

Default Undo Set

10.3.2.2 Modify Band Pass Filter

If there is noise present near the edges of the signal band, the band pass filter limits can be
narrowed. To modify the band pass filter, enter new “upper” and “lower” limits and then click
Set.

Decoder Settings *

Header Comrelation Threshold
Header Confidence Ratio Thr_..
Miscellaneous

Notch Filter

Bandpass Filter

Pulser QPSK

Default Undo Set

10.3.3 Inverse Pulse

The Inverse Pulse option can be used when troubleshooting suspected problems with the
downhole tool, causing pulses where there should be no pulses, and vice versa, in the decoding
frame. Set the “Inverse Pulse” option to “True”. Inverse Pulse is only available for PPM
configurations.
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Decoder Settings b4

Filter

Header Comelation Threshold £
Header Confidence Ratio __.
Miscellanecus

Pulser 8PSK

Pressure Tran...
Bit Detection F...
Distartion Com...
Standard Devi... | 4
Power Thresh...
Force Header

Manual Fitter

Inverse Pulse

0-10k psi

Default

‘hvememse

Unde Set

10.3.4 Pressure Calibration

Schlumberger

When using a Viatran transducer with Laversab, the measured pressure may have to be
calibrated for improved decoding performance. Calibration requires two measurements to be
taken over 100 psi apart.

The setting is in the Troubleshooting Menu.

©ONOUAWNE

Open Pressure Calibration
Set rig to a certain pressure reading in Raw Pressure
Record actual Rig Value for Pressure in P1 and

Click Measurement #1

Have rig increase the pressure over 100 psi

Enter the pressure in P2
Click Measurement #2

The Gain and Offset Values will show under Results
If you want to accept these values, click Apply

10 If you want to revert to standard values,
click Override and enter Gain of 1 Offset of O
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[ 5
Pressure Calibration @
Raw Pressure 1202.00 Current Gain 1.00
Corrected Pressure  1202.00 Current Offset | 0-00
Calibration Input
Enter Actual Pressure Measured Pressure

P 950 986.00 Measurement #1

P2 1200 1248.00 Measurement %2
Results

4 0.85 [ override

Apply
Offeet 260
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10.4 XPulse Surface Box

There are three types of XPulse decoding hardware. If user does not see XPulse trace scrolling,
they should check the Surface Box settings under the Troubleshooting menu.

e XPTR: Choose Data Type XPTR from dropdown menu and click connect

XPulse Surface Box hod

Data Type : im "
|

FIB
P2

Receiver Port

Fort ; ommect

e Laversab: Choose Data type PIB2 from dropdown menu and choose Port COM1 and click

connect
XPulse Surface Box hod
Data Typa : ' FIEZ -

Receiver Port

Fort : | . Connect
CoOM3
coms

e PIB in Box: Choose PIB from dropdown menu and corresponding COM port shown in
device manager.
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¥Pulse Surface Box o

Data Type ; |pPE

Receiver Port

Port : | Conpect

CoOM3
CoMe

11 Surface Survey Calculations

Calculations for GTotal, MTotal, Dip Angle, Inclination, and Azimuth can be calculated on surface
when the Survey frame contains only the raw axes: Ax, Ay, Az, Mx, My, and Mz. In addition to a
Raw Axes Survey, the Rx will also distinguish between Quick, Full, and Inc-Only surveys.

The table below illustrates the definitions of each type of Survey. If a Configuration file does not
have one of these Survey definitions, it is undefined.

Survey Type Definition

Raw | Ax, Ay, Az, Mx, My, and Mz

Quick | Inc, Azm, GTotal, MTotal, and Dip Angle

Full | Ax, Ay, Az, Mx, My, Mz, Inc, Azm, GTotal, MTotal, and Dip Angle

Inc-Only | Inc, GTotal

Undefined | The Survey frame contains duplicates or missing words that constitute
one of the above definitions.

11.1 Using SSC

SSC is automatic when the configuration contains raw axes in the Survey frame. The calculated
words will appear in the output and in the GUI as though they were added in the configuration
and transmitted by the downhole tool.

11.2 CSV Output

Contents of the Survey All and Accept CSV files consist of a header row at the top. Data will be
displayed in the following rows:
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Schiumberger

# Column Name Description

1 Num Sequential number of the Survey that starts from “1”

2 Time Time that the Survey event occurred. For EM, this is the configuration time
(usually 30 seconds) after the pumps are shut off. For Mud Pulse, the time is
based on when the Decoder’s pressure threshold triggers a flow off event.
The format of time follows PTK’s format of: HH:MM:SS DD-MMM-YYYY

3 Survey MD Measured Depth

4 INC Inclination that was computed by SSC or transmitted

5 AZM Azimuth that was computed by SSC or transmitted

6 Course Length Difference between the Survey MD that occurred beforehand and the
current Survey’s MD

7 Bit Depth Bit Depth = Survey MD + Bit to Survey Offset

8 Bit to Survey Offset The distance between the drill bit and the directional sensor

9 MTotal Magnetic Total that was computed by SSC or transmitted

10 GTotal Gravimetric Total that was computed by SSC or transmitted

11 Dip Magnetic Dip Angle that was computed by SSC or transmitted

12 Ax Raw axial accelerometer

13 Ay Raw y-lateral accelerometer

14 Az Raw z-lateral accelerometer

15 Mx Raw axial magnetometer

16 My Raw y-lateral magnetometer

17 Mz Raw z-lateral magnetometer

18 Survey Type Quick =0, Raw = 1, Full — 2, Inc-Only = 3, and Not defined = -1

19 FAC Pass Pass=1and Fail =0

20 Inclination pass only True =1 and False =0

21 Standard FAC used Used =1 and Not Used =0

22 FAC value of MTotal The reference value specified in the Qualifiers Window

23 FAC value of GTotal The reference value specified in the Qualifiers Window

24 FAC value of Dip The reference value specified in the Qualifiers Window

25 Accepted flag Accepted = 1 and Rejected = 0. Only the Survey All CSV has this column
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12 Drilling and Logging

XDirect contains a Well Logging system. In this system you can capture the history of the real-
time and recorded data, including WITS.

The following features are available with the logging system:

e Loading and saving logging templates

Adding and formatting tracks

e Adding, formatting, and removing curves
e Stick to now

e Depth and time-based plots display

e Relogging and Hole Depth Reset

e Autogenerated Curves

e LAS import

e Graphical and ASCII Exports

Note that XDirect will store the info being logged into the currently active run.

12.1 Prerequisites

e X-WITS, X-Server and Surface Receiver applications are running before opening the Web
Client application.

e XDirect build GR 312 and Receiver build 12.24.67 or newer must be installed.

e Current bit depth on WITS ID is "0821".

e Verify WITS data is being received from EDR.

12.2 Bit to Sensor Offsets

Ensure that the “bit depth” field is updating on the Receiver "Data" tab before proceeding.

If XDirect application is installed on the machine, receiver application will read the bit-to-D&l
sensor and bit-to-gamma sensor values entered in XDirect and will update every time a header
is decoded.
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Verify that the XDirect tool run setup (left) and "Configuration" tab (right) must have identical
information for Bit to Survey, Bit to Gamma and Drill offset.

Tool Comections
Morth Reference
Grid Narth Mag Dec 800 Degree
Offsets
Tooface Offset Angle /Dl 2500 Dearee
G Offset 20,00
amma Offse m Gamma Corr. Factor 969
D&l Offset 30,00
] Gamma Offset 2000 Meters
Drill Offset 257
DPG Offset 3500 m Bit to Survey Offset 3000 Meters

Verify that the XDirect tool run setup (left) and "Configuration" tab (right) must have identical
information for North Reference and Magnetic Declination.

Where Who Tool Comections
A North Reference

Latitude 20 Grid North Mag Dec 000 Degl.ee
Longitude -100*
Grid reference 12 2500
Grid XCoordinate 061m Toolface Offset Angle / Dl : Degree
Grid YCoord 091

e Yeeordree = Gamma Corm. Factor 963
North reference Grid North -
Magnetic declination 10" Gamma Offset 20.00 Meters
Grid convergence 2°

Bit to Survey Offset 3000 Meters

Total correction 8

Verify that the XDirect tool run setup (left) and “Configuration” tab (right) must have identical
information for Gamma Borehole Correction Factor.

Corrections i
! ; ~ Tool Comections
Noth Reference
Gamma Calibration Factor 075 -
Grid North Mag Dec  8.00 Degree
Eccentric No -
Bit Size 300 mm
; 2500 Degree
Collar Outside Diameter 170 mm Toolface Offset Angle / Drill =g
Collar Inside Diameter 76 mm 969
Gamma Corr. Factor :
Collar Thickness Across Sensor | 47 mm
Borehcle Correction Override  Ng - Gamma Offset 2000 Meters
Borehele Correction Gain 9.69
i 30.00
Borehole Correction Offset  |-13.62 Bit to Survey Offset Weters

SLB-Private

104861896-01 Page 133 of 205



Extreme Engineering XDirect Software User Manual schlumhel‘ger

12.3 XDirect and Receiver Terminology

Note the difference in terminology between the applications and ensure the correct values are
entered in both:

XDirect Receiver

D&l Offset Bit to Survey Offset

Drill Offset Toolface Offset Angle / Drill

Gamma Offset Gamma Offset

Borehole Correction Gain Gamma Correction Factor
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12.4 Status Indicators
All viewing pages in Google Chrome now provide a quick status reference to indicate the

connection status between XDirect, Decoding Receivers, WITS Input and Logging Status. The
status indicators are located on the top right of the page.

ﬂ_ Recelver and Telemelry Type Test Type Ellm
*Run Jackalope 3H W @F
A 2

Receiver Types

= E=EM Receiver
= M = Mudpulse Receiver

Receiver States

= Green—decoding and connected

= Yellow — connected waiting for sync
= Grey - no data expected

= Red - not connected/communicating

W — WITS

= Red — no data received for some time
= Green - good

L — Logging

= Red - logging off
= Green - logging on
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12.5 Unit Preferences

Unit preferences can be adjusted from any tab by clicking the Administrator button and selecting

User Preferences.

TRENVIE Well Log = Toolface Dashboard Survey Deliverables LS [P DR LU TGS Bzl
Run Jackalope 3H

Track+ © A Viewd & § @ Scale 4 Crosshair M Stick to Now '® Logging On [&JzEY] Manage Users a9
3_f ROPA_A fit/hr User Preferences ~
Manage Database

b} —
4 =0 10,594.401
- MWD Settings

ADMINISTRATOR

Once this is done, there are four generic unit sets available which can be selected in the drop-

down menu at the top of the page.

%RE‘."E unitset  Toolface £+ . Home

e

Imperial - Mags use Gauss

Active Unit Set

Imperial - Mags use Gauss

- Bit Size Inch

» Density pound/galion e

- Depth/Length — .

» Distance/Hour foot/nour

Custom sets can be created by clicking Copy as New and entering in a New Name then clicking
Copy. After this is done each unit can be edited individually. Each user can create their own sets

of units that can be seen and used by other users but cannot be edited.

Copy Unit Set as New

New Name: Imperial - Mags use Gauss

The name should be unique

Cancel Copy

12.6 Network Connection Options

The well logging features can be accessed on the computer running XDirect, or on a remote

computer with a web browser.
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12.6.1 Local Computer Access

Schlumberger

The well log can be viewed using a web browser (Chrome is preferred) running on the local
computer. Using the browser running on the same computer running XDirect, enter the URL

http://localhost:3000 or click the Well Log button from the launcher page.

&« C 0t [|@® localhost:3000 w BB OR A
EX;T-'EWE Well Log | Toolface Dashboard Survey Deliverables o ALt IR SR RS ER s HE = M
e N “Run  Jackalope 3H W I
Track4+ = A view X 2 iE & Scale 4 Crosshair M Stick to Now (D Logging On [GReB) x 9
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12.6.2 Remote Computer Access

To access the toolface dashboard features from a remote computer, the computer used as a
viewer must be on the same network as the computer running XDirect. The diagram below

represents a common configuration:
/’_—‘_
i

; Smartphone
I
rary
\‘--_ ( _J_J,/
\
XRT N
RCK Router\\\ r‘

Laptop

The XRT runs XDirect, which also acts as a web server for any other devices within the local
network.

The other devices (smartphone, laptop etc.) can connect to the XRT using a web browser and
connecting to: http://255.255.255.255:3000 — replace 255.255.255.255 with the IP address of
the XRT. This is typically in the 192.168.x.x range but will depend on the local network
configuration.

The IP address of the XRT can be checked by opening a command prompt window and typing
ipconfig.

=

B CAWINDOW S\ system3emd.exe

: Hedia disconnected

k Connection:

facr WMok L) I
A= (i M
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12.7 Remote Connection Account Login

When connecting from a remote computer, you will be prompted to enter a username and
password. The first time this feature is used, click the “Register” tab and enter a username, name
and password. Then click Register. Then a "Thank You" message will be displayed.

e - o x

€ C O [ localnost3000/ogin —

Login  Register

Username#

Thank You

Name#

John Hancock

i Your registration has been received.

jhancock999@slb.com

Password#

Click OK to go back to the login screen.

For security reasons, the newly registered user account must be activated on the computer
running XDirect before it can be used to login. Using the browser running on the same computer
running XDirect, enter the URL http://localhost:3000 or click the Well Log button from the

launcher page.

. Then click the Settings Icon and Manage Users.

MWD Settings

EXTRENVIE Well Log = Toolface Dashboard Survey Deliverables o M4 HVTX DDR FW Test Ovemight E M
i " 1Run Jackalope 3H w L
Track+ A viewd X i @ Scale 4 Crosshair IManage Users TR e C Relog a9
Gamma_A API & ROPA_A ftjhr User Preferences A
0 100 C‘E &0 10,594,401 IManage Database
bl

ADMINISTRATOR

In the “Manage Users” screen, set the slider next to the new account to “Active”. The username
and password can then be used to login from the remote device.
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Active Username Name Email Roles
Disabled jhancock John Hancock jhancock999(@slb.com user -
Active Username Name Email Roles

‘ jhancock John Hancock jhancock999@slb.com user =

There are three levels of access available.

e User: Allows user to view data

e User management: Allows user to create and modify user accounts

e Survey Management: Allows user to approve, reject, and edit surveys
e Log Management: Allows user to edit well logs

e MWD Management: Can change MWD Settings

b el ) Users Roles Add Users £ Home
ﬁol.e. . Description
user Can read and modify curve data
userianagement Can create and modify user accounts
surveylanagement Can approve, reject and depth-shift surveys
leghtanagement Can turn on/off curve logging
mwdlManagement Can change MWD settings

A remote user can also be created from the computer running XDirect using the Add User
function
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%?% Users Roles Add Users

Username user

Name# user2

Email E

Password#® = | seesssss | | sssssass

Add User
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12.8 Well Log Interface

The main Well Log interface can be accessed by clicking the Well Logs shortcut on the launcher
page or by accessing it directly from Google Chrome by navigating to localhost:3000

& 2 C M |® localhost3000 b g

EXTREME MEASUREMENT WHILE DRILLING

Pre-Run Drilling and Logging Post-Run Reporting

¥ NG, O}

RUN SETUP TOOLFACE WELL LOGS

>

TOOL
PROGRAMMING

S

LIVE TOOL COMM

DUMP ANALYSIS

DELIVERABLES

Job information entered in the Run Setup section will be shown on the top right of the page.

-'5/“'?:” Well Log Toolface Dashboard Survey Deliverables F MWD Gorpany SenNUCET o)
. “Run# Well Name WL
Track®+ X A B % Scales 4 Crosshair & [EEEIETECIEETEED C Relog R s
Gamma_A CPS ROPA_A fi/hr o

a

3I)Og

=) 500
£

1:89.17

13,900
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12.9 Loading and Saving Templates

12.9.1 Template Table

Well log templates can be accessed using the Template Table.

EXTRENVE Well Log | Toolface Dashboard Survey Deliverables pol X4 HVTX DDR FW Test Ovemight E;ﬂ
"Run3 Jackalope 3H W i
Track + [(¥] A a [CELTCIRT @ Scales 4 Crosshair £+l M Stick to Now '® Logging On [&R=E 50 a2 4
Gamma_A CPS = ROPA_A ft/hr e
=]
0 300 o £ 0 500
82 ;
| | ) | ’ ‘ A

Clicking the table button will bring up a list of currently saved templates on the right side.

Well Log Toolface Dashboard Survey Deliverables rempiates x

Track+ =~ A @ Scales 4 Crosshair M stickto Now (® Logging On [&f:E0%)

Name
Gamma_A CP5 ROPA_A ft/hr

500

=1
in:ft

MD
1:164.04

Available Templates

13,

default
comparison
m_v_rt

mm_v_rt 2md

14,000

rm_v_rttvd

rm_v_ri_1-50-md

X X X X X

m_v_rt_1-50-tvd

1,200

New templates can be created by entering a Name and clicking the Add button.
Individual templates can be deleted by clicking the X to the right of the template name.

Existing templates can be loaded by clicking on the template name.
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12.10 Tracks

The logging tracks are displayed as horizontal and vertical lines (grid) of the Well Log interface.
12.10.1 Adding Tracks

Click the Add Track button to add a choice of four tracks. Delete tracks by clicking them and then
clicking the [x] icon.

5)\,:”5-?-?"-'5:- Well Log = Toolface Dashboard Survey Deliverables . XM4 HVTX DDR FW Test Ovemight M
e "Run3 Jackalope 3H
| et A © IR @ 5o +cossrar  © CEEIITECICTIE. e
Gamma_A CPS

ROPA_A ftfhr ~
i 500

w

Track Types

0

8
MD
1:164.04
in:ft

e Index Track - Grid showing what units are being used to display the data (depth or time).
e Linear Track - Grid which displays the logging curve.
e Logarithmic Track - Scaling on the X-axis.

e Text Track - Displays an annotation created by the user.
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12.10.2 Formatting Tracks

Double-click a (non-index) track to bring up its Properties menu. You can change the selected
track's properties such as the type, width, and color.

Well Log | Toolface Dashboard Survey Deliverables Track Add Curve x
.
Track+ % A % [DIEEEE @ scakes 4 crosshair | & [EETIEHCIET I C Relog | 20
Gamma_A CPS @ ROPA_A ft/hr Show Grid
(-}
0 M gF €0 500
32 ¢
== Track Type Linear-
o Vertical Major Count 2
Vertical Minor Count 5
s Grid Type Adaptiver
)
B Horizontal Major
Horizontal Minor
=1
3 Vertical Major
Vertical Minor L

Scales can be selected by clicking the scale button. The scale menu will appear. User can create
custom scales if needed.

Well Log = Toolface Dashboard Survey Deliverables Scales x
Track4+ % A W B scaes |4 Crosshair -2 M Siick to Now |® Logging On [&fEI
Name Tin:1001t m
Gomma_A CPS ROPA_A fishr

MD
0 30 4,400 500

< Scale 1 E 100

in:ft

Available Scales

1in: 1001

13,900

Tin:501

1in:20

0o0

12.10.3 Adding Annotations

From the "Add Track" menu select "Text" to create a Text track. Then select the A icon from the
main menu.
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r‘ﬁ:ﬁ%_'gﬁ-'s:- Well Log | Toolface Dashboard Survey Deliverables Annotations surveys *
Track+ X A % Ll @ scales 4 Crosshair M stick to Now [CRE Depth bidite
Gamma_A CPS i ROPA_A fifhr 13800 GR Change
0 300 47150 500 14200 Rig Service
. 14400 Adjust Mud
in:ft
g
i GR Change
2
s
=
2
s
= g Servics
Depth 14400
g Hote Adjust Mud
- .55t Muc
Save
" Delete

The Annotations menu will appear. Enter the depth on where you want the annotation to appear.
Next, enter an annotation in the "Note" field. Then click Save.

The annotation will then be displayed on the well log.

A list of all annotations will populate with the corresponding depth. The annotations can be
selected by clicking on them and the current depth and texts settings will be displayed. The
annotation can then be edited or deleted.

Accepted surveys can also be added to the annotation track using the Survey tab. The user can
filter surveys by run and choose which survey data to display on the track.

EATRCivie Well Log | Toolface Dashboard Survey Deliverables Annctations | Surveys x
Track+ % A % [[DEENCIRITY @ Scales <+ Crosshair M stick to Now [CIE L Rell & Relog Add Surveys ves Mo
Gamma_4 CPS MD ROPA_A fifhr
Runs
o 300 4400 0 500 «munl «mun2 « mun3
in:ft )
Select Dpoints MD
~
Ll [Survey:MD: 125 n 0.37 Azii 24583
Survey:MD: 1264820 Inc: 80.00 Az 24563 ™D E‘
Survey-MD: 12828.97 Inc: 90.27 Az 24583 Inc
:%7 Survey MD: 13658 4% inc: 8037 Azi 24583 Azi
&= Survey MD; 5051 Inc: D037 Azi 24587
Run 0O
Survey: MD: 13250.55 Inc: 80.37 Azr 24557
Date [
[Survey MD: 13368.75 Inc: 8037 Azi 245
5 Vertical Section O
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12.11 Curves

Curves can be added to the Well Log interface.

12.11.1 Adding/Deleting Curves

Double-click a track to select it.

Select the "Add Curve" tab. The user can then select a curve from the list which appears on the
right panel.

= -
T IRV

Well Log = Toolface Dashboard Survey Delverables Track - x
Track+ X A % @ scales 4 Crosshair & M stickto Now [CHEEFIRIEINC Relog + Auto Generated Signals =
Sonehecs o RORAF Ry » Survey Signals
. 300 54715 0 500 . Ed_\tgd Slg_nals
in:f - Original Signals
» Run1

» Run2
* Run3
___________ + Surface Signals
* First Pass
+ COLCRMAP
+ MWD
+ RECORD # 1 : GENERAL TIME-BASED
+ RECORD# 4 : HYDRAULICS
* RECORD # 8§ : MWD FORMATION EVALUATION
DEPTGR1M_3R (ft)
Gamma_3R (API)
——————————— + RECORD # 9 : MWD MECHANICAL
» Downhole Signals

13,800

14,000

14,200

Note that curve values with the following icon to the left do not currently contain any data but
can be used to create templates.

R HKLA_A (Kibs)
A MFIA_A (gpm)

If there is a data point missing that is currently decoding, click the refresh button to update the
list.

To Delete a Curve, click the Curve Header and then click the X in the Toolbar.
12.11.2 Importing Curves

XDirect allows depth curves to be imported using an LAS or CSV file. Imported LAS files will be
treated as separate runs and will be listed in the run menu under the Group Name that is used.
There will not be a choice for Surface or Downhole for Imported Runs. The default setting is
Surface.
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B oyHue W o CTrsE P TRSip B Surface Equipment InTouch  ERw Extreme Engineerin..  EJp Katy Technalogy Ce

9\‘/7:6?'""-':" Well Log = Toolface Dashboard Survey Deliverables

S e e
Track 4+ X A % [EEEEIELEY @ scales 4 Crosshair 2 | M stick to Now [CHERELFEELN C Relog
Gamma_A CPS 2 ROPA_A ftfhr
0 E R — 500
in:ft

| [ - 1 | {ES| | |
I g [T
I =1 ] IS SRS

Schiumberger

@ Extreme XDirect List » [ All Bookmarks

a XM4 HVTX DDR FW Test Ovemight
"Run3 Jackalope 3H

Clicking the Import LAS shortcut will bring up the available options. Once a file is selected the
user can manually select the units and WITS ID for selected datapoints.

e DEPTBITM must be assigned to the depth from the file to import values.

e A Group Name must be specified.

e Only values with the box checked next to the datapoint name will be imported.

e Units can be selected when applicable

Import Curve x
l"
Import Choose File |0-1000' dept.. der_edit las
File
(.csv,
Jlas)
Group
Name
Index Depth Based v
DEPTBITM ' peprRiTM v FC v
Gamma Gamma v
ROPA ROPA v for v
SEC Select WITS  w
Import
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The Imported curve will then show up in the Add Curve menu as a new run using the Group
Name.

Track Add Curve x
+ Original Signals o
* Run 1
» Run 2

» Surface Signals

= Downhole Signals
Import gamma
Import Test
ROPA_TestR (ft/hr)
Gamma_TestR (CP
+ Edited Signals

+ Auto Generated Signals

T

a

¥z}

12.11.3 Curve Types
User has access to following different curve types for the same signal.

e QOriginal

e Edited

e Autogenerated
e Color Maps

Original Curve: This curve contains the original signal data without any modification.

Edited Curve: These curves can be edited by the user (peak removal, depth shift, apply factor)

Autogenerated Curves: These curves are automatically generated by the system. Autogenerated
curves combine data across multiple runs, relog sessions and real-time/recorded mode data.

Color Maps: These curves are available for azimuthal gamma ray data.

Signals in the curve list are organized in the following hierarchical chart:
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Original H RUN1,2,3,.. | Runl ’——‘ Realtime ’—-{ First Pass ’— [ Teme |

Gamma

Edited H RUN1,2,3,.. ‘ Inc
Relog Temp
[ Temp ] Pass1_StartDepth_EndDepth

Relog Temp
PassN_StartDepth_EndDepth
sl

\
\ Rec: " Temp
o]

MAIN TREE ¥.| RUN SUBTREE

Add Curve

o

H
3

12.11.4 Curve Naming Convention

Each signal in the curve list has different associated parameters. e.g. RunNumber,
RealTime/RecordedMode, Original/Edited/Autogenerated. The naming convention reflects
these properties in the curve name.

Signals in curve list have an associated postfix reflecting the type/properties of the curve.
POSTFIX — Can have any of the following characters:

M,R,E A # and _#
e {# can be anyinteger (1, 2, 3 ...) representing the run number.
e Append ‘R’ or ‘M’ for realtime/memory data
e Append ‘E’ for edited

e Append ‘A’ for autogenerated curves

_#canbeanyinteger _1, 2, 3 .. representing the relog
12.11.5 Formatting Curves
Double-click a curve header on screen to bring up the curve's Properties menu. Then update the

curve's properties such as changing the name, color, scale and curve wrapping. Curve smoothing
is set with the Averaging Interval box.
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=l e ot = ” D ———
br e Well Log Toolface Dashboard Survey Deliverables
Track4+ X A W Scales 4 Crosshair G ¢ M Stick to Now [CRESEReLN

Gamma_A CPS ROPA_A ft/hr

MD
11715 "
in:ft

500

13,800

14,000

200

‘Well Log | Toolface Dashboard Survey Deliverables

Tack 4+ X A [EIEEIREE @ scales 4 Crosshair | G M stickto Now [E

Gamma_A CPS ROPA_A ftihr
o 300 o 500

Il C Relog

14,000

12.11.6 Editing Curves

Curve Line Left Fill
Curve

Name

Left Value

Right Value

Automatic Bounds

Logarithmic

Averaging Interval (ft)

Gap Value (ft)

Curve Line Left Fill

Show Line

Line Style

Width

Coleor

O wrap1

O wrap2

Schlumberger

Right Fill Edits x

Gamma_A

Gamma |

Lo |
[ 300 |

Switch

| oo |

Right Fill Edits x

<]

(&)

EEE

XDirect allows several edits to be made to the curves. Depth Shift is only available to the ‘Edited
Curve’ and cannot be applied to Auto or Original curves. Edited curve values will transfer over to
corresponding Auto Curves depending on the hierarchy. All other edits can also be applied to

the Auto Curve.

e Remove Selection - Allows user to remove datapoints.

e Revert Selection — Adds removed selection back.
e Add/Remove Splice — Allows user to combine curves.

e Apply/Remove Depth Offset— Allows user to shift a section of a curve’s depth.

e Apply/Remove Value Offset — Allows user to apply a value offset to a curve.

e Apply/Remove Factor — Allows user to apply a scale factor to a section of a curve.

e Apply/Remove Clip — Allows user to remove sections of the curve. Any values above or
below the selected range will be removed for the depth selected. Useful for spike

removal.

To use the edit functions, select an Editable Curve by clicking on it and the click the Edit Button.
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; = Well Log | Toolface Dashboard Survey Deliverables Fel XM4 HVTX DDR FW Test Ovemnight F—.u
I "Run3 Jackalope 3H Wl
Track4+ X A W @ scales ¢-Crosshair M stick to Now [CRERELEISLN C Relog a9
‘Gamma_A CP5 " ROPA_A ft/hr Gamma_3ME CPS -~

] 00 aF £ 0 500 0 300

L
g ¥ a
= =

Click and drag to select the section of the curve you would like to edit. This will bring up the
menu of available options.

"'7‘ EMVIE" Well Log | Toolface Dashboard Survey Deliverables & AM4 HVTX DDR FW Test Overnight "
- R "Run 3 Jackalope 3H
Track+ % A W @ scales 4 crossnair & W stick to Now [EIERIEEMC Relog 2 0
Gamma_A CPS " ROPA_A fifhr Gamma_3ME CPS -
0 300 g &0 500 0 300
8=
g : 3ml _ -
2 Remove Selection
:- 38
? Revert Selection
Add Splice
- Sy
2
< —+ Remove Splice
=

Apply Depth Offset

Remove Depth Offset

g F 3
- | = Apply Value Offset

o

3 Remove Value Offset

Apply Factor
=
2 1
=
b3 F Remave Factor ®
~x,

¥ Apply Clip Q

Z- —t+ Remove Clip I
g Cancel ‘

To use the “Remove Selection” function, the point must be visible in the log. If a spike extends
outside of the viewable area, the scale will need to be adjusted to edit.

Spikes Outside Area — Cannot Remove Spikes Visible — Can Remove
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DEPTH Gamma_1RE CPS Gamma_1RE CPS

300 -20 1,000

:1742.54°

in:ft

270 0

2,400

Applying an edit will show the selected depth range but will also allow you to override that choice
and chose the exact depth range.

Curve Gamma_2ME

Min. Depth (ft)

15440.79
. Max. Depth (ft) 15480.09
Curve Gamma_2ME Apply to entire depth
range
From (ft) | 630
Min. Value () 1203
To (ft) 730
Factor ; ol B 23762
AppYy Apply

Changes to the curve can be removed by selecting the same area and using the following
functions.

Revert Selection
Remove Offset
Remove Factor
Remove Clip
Remove Splice

O O O 0 O
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All changes to the curve can be viewed by double clicking on the curve to bring up Curve
Properties and click on the Edits tab. Edits can be removed individually by clicking the Blue UNDO
text next to the edit, or all edits to the curve can be removed by using the UNDO ALL function.

Well Log | Toolface Dashboard Survey Deliverables

Curve Line Left Fill Right Fill Edits ®
) = curve Gamma_3ME (CPS|
Track+ X A W @ Scales ¥ Crosshair @ £ M Stick to Now [CIEEEIREeLM C Relog = (&P}
Gamma_A CPS - ROPA_& ft/hr Gamma_3ME CPS
0 300 gF €0 500 D 300
2 £ Remove Selection UNDO

Depth: 13835.841- 13928.747

[ i 1] Value Offset UNDO
Depth: 14055.58ft - 14148 47f Value: 50.00

g Factor UNDO
3 Depth- 14200.281 - 14330 697t
i clip UNDO
. = Depth- 14416 441t 14527 207t
=
g = UNDO ALL
krl
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12.11.7 Splicing Curves
Any section of AutoGenerated or Edited Curve can be spliced from any of the available curves.

First click the curve to select it. Then click the [Edit Curve] icon from the menu so that the icon is
highlighted. Draw a box around the area you want to insert data and select Add Splice from the
popup menu. This will open “Curve Splicing” panel where user can select any curve, depth range,
type and run (or group name for imported curves). The current depth range will be equal to the
box that was drawn.

If Relog data is desired, choose the Run Number associated with the Relog, Set Relog to On and
choose the Relog number.

Click APPLY to splice new curve to selected curve.

User can undo the splice by selecting the spliced section of curve, clicking “Edit” and then
selecting “Remove Splice” from the curve popup menu. The “Edit” button will stay red when
active. The splice can also be removed in the Curve Properties menu.

Well Log Toolface Dashboard Survey Deliverables Curve Splicing x

Track+ X A W scales 4 Crosshair | [Jl|& M stickto Now [E]

From.(f) 13919.81
Gamma_A CPS ROPA_A ftfhr Gamma_3ME CPS
o i .
] 00 a7 €0 500 0 300
82 ; To( 141181
- : Run Number 3 <
IR <RI o Y VY [IEIEL
| | Type Surface v
I " I O A 11
| Relog of -
AERE /DNEAN - AN RN o Splice Curve AHrs_Remain v
| .
I N [ T Wi i
, pply
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12.12 Stick to Now

Click the Stick to Now button to force the Well Log interface to always focus on the bottom of
the page, displaying real-time viewing of data. Deselect the button to stop the function. The
button will turn Green when it is active.

%‘}RE-'E- Well Log Toolface Dashboard Survey Deliverables

-----------

REXT CERSRATION MWD SISTEHS

Track+ % A % [DIEIELE @ scales 4 crosshair & HEEL L BEIE Il C Relog

Gamma_A CP5 ROPA_A ft/hr Gamma_3ME CPS
s}
] 00 am d= 0 500 0 300
= £
—
-
= {_-\
& A
| - o I | ||
1T T K | |

12.13 Crosshair

Activating the Crosshair function will display a value at any point on a curve in the header.

Click the Crosshair button to display of a horizontal line that moves with your mouse cursor. The
button will turn Green when it is active. Deselect the Crosshair button to deactivate the function.

EA 7 v Well Log Toolface Dashboard Survey Deliverables
Track+ X A W @ scales SN l W& M stickto Now [CIERELEELE C Relog
Gamma_A CPS - ROPA_A ft/hr Gamma_3ME CP3
0 300 o £ 0 500 0 300
=T E
=
=
o f
& ]
|
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12.14 Depth and Time-Based Plots

Clicking the Switch MD/TVD/Time button will toggle the plot data on the index track from either
measured d depth, true vertical depth or time. The active item will be shown in dark blue.

¥RV Well Log Toolface Dashboard Survey Deliverables

aaaaaaaaaaa

MENT QEMERATION WWD SYSTEMS

Track+ X A W 9 Scales & M stickto Now [CYEREIEEIN C Relog

Gamma_& CPS ROPA_A ft/hr Gamma_3ME CPS
0 300

171.5

=]
z

=0 500 0 300
=

%

1

13,800

12.15 Relogging

XDirect allows the user to relog a section of well log data using the Relog function.

To activate the Relog function, click the Relog button on the Well log tab.

EA T eV Well Log Toolface Dashhoard Survey Deliverables
Track+ X A W @ scales & M stickto Now [CYERELETEN
Gamma_& CPS " ROPA_A ft/hr Gamma_3ME CPS
0 300 o7 €0 500 0 300
2T &
2 s
2 I
i

A confirmation will pop up to confirm the relog function. Click Relog On to start the Relog.
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Set Relog

Do you want to set Relog On?

Relog will automatically turn Off as bit depth reaches value 323524 ft

Cancel Relog On

The relog button will turn green.

EN 7 v Well Log Toolface Dashboard Survey Deliverables
Track+ X A % @ scales R - PRIV © Logging On @ Relog |
Gamma_A CPS ROPA_A ft/hr Gamma_3ME CPS
5]
0 300 aF €0 500 © 300
=Tk
: ¥
S
] T

Relog data will be shown in the curve selection menu under the surface section of the active
run. Each Relog will receive an identification number.

Track Add Curve *x

Q

= Auto Generated Signails
= Survey Signals
+ Edited Signais
* Run1
= Surface Signals
» Firat Pacc
* Relog 1
» COLORMAP
« MWD
» RECORD # 1 GENERAL TIME-BASED
* RECORD# 8 : MWD FORMATION EVALUATION
DEPTGR1IM _1RE_1 (fi)
Gamma_1RE_1 (ARI)
» Downhole Signals
= Qriginal Signals
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Relog data will automatically replace existing data and will update the related Auto Curve. The
original surface data will still be available using the First Pass data under surface signals. Relog
data can be removed using the edit curve function. Note that Relog data only applies to

Surface data. Once there is Recorded Mode data, the relog data will not merge into that curve.

m Well Log | Toofface Dashboard  Survey Deliverables

Track+ X A £ [GIRCIRES @ Scale 4 Crosshair & 48 W Stick to Now [CIETELIe & Relog

Gamma_4 &P] Zamma_1RE_1 AP

_ D
M0 a5 ®
im:ft

200

12.16 Hole Depth Reset

If XDirect notices a backwards jump in hole depth, an alert will be shown to the user.
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Validate Hole Depth Reset Decide Later

Hole Depth reset detected (3000ft to 20001) at 2nd Dec 2016 11:45:06 AM. Do you
want to reset the well log hole depth back to 2000ft? This will delete all well log data

between 2000ft and 3000ft. You will not be able to recover this data.

Mo 1o all Yes to all Mo Yes

In this case the rig accidentally set the hole depth to 3,000 ft. When they corrected the depth
to 2,000 ft XDirect alerted the user.

Available options for the function:

e No: Well Log Max depth will stay the same. No new data will log until bit depth passes
the max hole depth.

e Yes: Well Log max depth will be changed to the new lower value. Note any data
between the two values will be deleted and will not be able to be recovered.

e Decide Later: XDirect will keep the original max hole depth. The hole depth reset option
will be saved and a reset icon will be shown in the Task Bar as R:1 in red. The menu can
be accessed later by clicking on the R:1 icon. If user does not immediately accept or
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reject the hole depth reset, logging data will be buffered and handled appropriately

once user validates the reset.

m Well Log Toolface Dashboard Survey Deliverables

Track4 X A = & Scale 4 Crosshair & M Stickio Now [CE L IELN < Relog

Gamma A AFI Mo Gamma 1RE_1 AP Gammz_1R AR
100 150 4.44s 100 150 100 50
n:ft
I LA™ Bt ] I |

If multiple resets happen, they will be grouped in the menu. They can be individually accepted

or rejected, or all listed resets can be accepted or rejected.

Validate Hole Depth Reset Decide Later

Hole Depth reset detected (30001t to 20001t) at 2nd Dec 2016 11:45:06 AM. Do you
want to reset the well log hole depth back to 2000ft? This will delete all well log data
between 2000ft and 3000ft. You will not be able to recover this data.

Hole Depth reset detected (20001t to 1000ft) at 2nd Dec 2016 11:45:40 AM. Do you
want to reset the well log hole depth back to 1000ft? This will delete all well log data

between 1000ft and 2000ft. You will not be able to recover this data.

Hole Depth reset detected (1000ft to 500ft) at 2nd Dec 2016 11:45:06 AM. Do you
want to reset the well log hole depth back to 50017 This will delete all well log data
between 500ft and 1000ft. You will not be able to recover this data.

12.17 Toolface Dashboard

The Toolface Dashboard displays real-time information such as the rosebud, depth data, and

surface data. The five grid items on the left cannot be removed.
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12.17.1 Controlling Visible Items on Dashboard

You can add items to the display by clicking the Add Grid Item button. Those items can then be
moved around the display by clicking and dragging.

The toolface can be removed or added by clicking Toolface on the top.

The toolface cards on the right can be added by clicking Grid and removed by clicking the X on
the top right of the card.

The toolface cards on the left can be changed by clicking the icon on the top right of the card.

Well Log Toolface Dashboard Survey Deliverables Fos 255&1‘19; HTLU;TEIE";:IW Type TestType @
*Run 1 Jackalope

CREENEIEENE surveys = Realtime = Add Grid Item W Templates

inclination F]|  Drill Offset: 270.00 ° “ | incination R || Gravity TF | atea A
89.88 89.88 270.00 n/@
Azimuth
318.56 deg Azimutn X|| camma X || AHrs_Remain A
: 318.56 4 43.84 99.61 s
L 22608 s st
BitDepth “\ T ”
3165.06+« =
e 270.0 | 270.0] 270.0 | 270.0 [ 270.0 - ‘ GTonl w0l Vag Dp Angle ]
V =~ 998.8000.., 0.3839.. 78.784,
122800 PM 122805 PV 122805 PM
VD
3159.72+«
it
Gap_Voltage % (| Gap_current X (| Temperature b ]
141, 0.730. 81.0-
frope et 2o
HoleDepth
3165.06+«

E e e e KTC L ah Lantn 7 - Windawe 10 vAd (21HD) F

Realtime EM or Pulse signal data can be shown by clicking the Realtime button

Toolface

A red item indicates that the corresponding value is out of FAC / out of tolerance. You can view
the FAC values by double clicking the box. The FAC values are entered into XDirect — Run Setup
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— Survey section. You can also adjust the curve sample size for any box by double clicking and
adjusting the value. This controls the amount of time shown for the moving graph.

The last four surveys taken can be viewed by clicking the Surveys button

BitDepth

14661.19.

HoleDapth

14661.19«

10:18:25 AM

EA Thoivie Well Log | Toolface Dashboard | Survey Deliverables o Xh4 HVTX DDR FW Test Ovemight E,-.m
‘Run3 Jackalope 3H WL
id [E= Surveys ! : Realime =+ Add Grid tem W Templates

Inclination j=] Drill Offset: 270.00 * Inglination ® (| craviy e R || arra ®
90.49 ., 90.49 ., 283754 N/aw,

72108 AN 721480 7000 40t i

o Azimuth X || magnetic TR X || camma x

244 .37 343.59 199.7

GTotal

10:14:12 AM

Grid Reference: Grid North

Magnetic Correction: 10.00 °

DSVM A~
(ft)
14609.12
14479.63

13369.75
13240 55

Templates for Survey Dashboard are available

9\ Well Log | Toolface Dashboard  Survey Deliverables Templates x
RN ST EETTE R < Realtime =+ Add Grid ltem | ¥ Templates
Name Driller Dashboard m

Inclination

90.49.

721:45AM

Azimuth

244 .37 &

72145 AM

BilDepth

14661.19.

10,18:28 AM

gl Drill Offset: 27000 °

%

Inclination

90.49.,

Azimulh

244.37.

GTotal

367.044

10:14:12 AM

367.0440.,

Temperature x

n/a-

Auta TF-F

Gravity

1013120

VD DLS Time
{f) (1007t}

607561 0
6076.72

507628

6085.24

07:20:06 14Jan19
06:25:30 14Jan19
05:09:02 14Jan18
22:37:56 13Jan19
21:43:20 13Jan19

24437

24567
24567

Available Templates
Driller Dashboard

MWD Dashboard

12.18

Survey Tab

The Survey Tab displays all surveys that have been taken during the job. The user can adjust the
view of the Survey Tab to show or hide Accepted, Rejected and New surveys, set a depth filter,
and sort by date.
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12.18.1 Accepting/Rejecting Surveys

When a survey is taken it will populate in the survey list as New and the slider will be in the
middle. The user can accept or reject the survey by clicking the slider. These can be adjusted at
any time. Once a survey is accepted, the corresponding values (TVD, VSEC, etc.) to the right of
the survey will populate.

Surveys can be set to Auto Accept by clicking the A/Accept button.

%FM WellLog  Toolface Dashboard | Survey —Deliverables . (AL U DDR Y TGS SUEm il
- R Run Jackalope 3H WL
+ cowmns [IVEERING AAccept | Y Depth Fiter  Min [Enter min | Max Enter max | [ RN XX Runs + a9
# Status ‘Comment Date DSVM ¥ Inclination Azimuth VD VSEC NS EwW
| Acc  |Rej (] ©) ) () () (W] )
1 . fie-in reference 16:17:41 09-Jan-2019 2 3 4 1 8 5 8
O 2 A 16:53:33 09-Jan-2019 47001 3 24484 48889 12.01 1201 -424
OJ 3 A 17:03:31 09-Jan-2019 45964 3 24479 49827 1135 11.35 -564
O 4 A 17:15:32 09-Jan-2019 54222 3 24479 5408 1041 1041 -7.66
OJ 5 A 17:53:47 09-Jan-2019 678.02 3 24484 676.41 738 738 -14.09
(] 6 A 18:20:05 09-Jan-2019 77133 3 24479 769.59 53 53 -18.51
O 7 A 18:58:19 09-Jan-2019 906.99 3 24479 905.07 228 228 -2493
(] 8 A 19:24:41 09-Jan-2019 100066 3 24479 9986 019 019 -29.37
O 9 A 20:02:56 09-Jan-2019 1136 65 3 24479 1134 41 -2.84 284 -35.8
O A 21:33:39 09-Jan-2019 1457 61 90.19 nfa nia n/a n/a
O A 22:11:55 09-Jan-2019 1594 32 19 nfa nia n/a n/a

12.18.2 FAC Values

The Yellow Sign with exclamation mark indicates that the survey is out of FAC. Details on which
value is out of FAC can be obtained by clicking on the sign. FAC is taken from Tool Run Info.

Field Acceptance Criteria Alarm

Mag Dip Angle: -89.00 is outside the bounds [0.55, 1.45]
MTotal: 0.2000 is outside the bounds [0.997, 1.003]

Close

12.18.3 Editing Values

Depth (DVSM), Inc and Azm columns can be edited if the user has permission. These are edited
by clicking on the number, changing the number, and clicking the check mark.
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:3000/7activeTab=survey
e el

Inclination

1 surface tie-in 0 0 ] 0 0 0 0 0
2 A 3.28 2 2 328 006 006 0 59.06
A 656 3 3 656 02 02 001 2955
A 9.84 4 4 Wa nla  wa  wa nia
A 5 131 066 066 004 2959
A Rej 6 nfa nfa nia nia nfa

14.15.4 Editing View

The columns in the survey report can be edited by clicking the Choose Columns button on the

top of the page and selecting the info desired on the far-right hand side.

Schiumberger

7oY. Well Log Toolface Dashboard Survey Choase Columns
W Auto Scroll  Filter: Y Depth  Min [Enter min Max [Enter max © Accepted | © Rejecied | + Info Columns
== = + Counter
# Status DSVM Inclination Azimuth ™D VSEC N / Fleld Acceptence Criteria Alarm
/ Status
(ft) (deg) (deg) (ft) () (i Comment
1 [Accepied | a 0 0 0 0 g Run Number
Survey Tool
2 VN 328 2 2 328 0.06 0.4 Date
+ Wits Columns
2 A i ¥ ? &0 Uz O] v Depin swireaing (meas)
9.84 4 a na nia W < Inclination
/ Azimuth
4 A 1312 5 5 131 066 04 «/ True Vertical Depth

The user can also control what surveys are visible by using the Filter Selections and selecting the
Accepted/Rejected/New/Runs buttons on the top of the page or by entering a Min and Max

depth and selecting the Depth filter.

eXTremE

+ Columns EVEEGN & A/Accept

Well Log Toolface Dashboard ' Survey Deliverables

Depth Filter Min [Enter min | Max Enter max m Runs.

Comment

Inclination

ﬁ XM4 HVTX DDR FW Test Ovemight
Jackalope 3H

*Run

1 tie-in reference

D oz A DEEE
D v ADEEE
O 4 ADETE
0 5 A IEEE
D 5 A IEEE
07 AEEE
D v A EEEE
0 s A DEEE
O A =X
0 A =31

16:17:41 09-Jan-2019

16:53:33 09-Jan-2019

17:03:31 09-Jan-2019

17:15:32 09-Jan-2019

17:53:47 09-Jan-2019

18:20:05 09-Jan-2019

18:58:19 09-Jan-2019

19:24:41 08-Jan-2019

20°02:56 09-Jan-2019

21:33:39 09-Jan-2019

22:11:55 09-Jan-2019

2
470.01
499.64
042,22
678.02
77133
906.99

100066
1136.65
1457 61

1594 32
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90.19

90.19

244,84

24479

24479

244 84

24479

24479

24479

24479

468.69

498.27

540.8

676.41

769.59

905.07

9966

113441

na

na

-2.84

n/a

n/a

12.01

11.35

10.41

-4.24

-0.64

-1.66

-14.09

-18.51

-2493

-29.37

-35.8

n/a

n/a

104861896-01

Page 166 of 205




Extreme Engineering XDirect Software User Manual schl"mherger

If auto scroll is selected the survey list will automatically scroll to the latest survey once the screen
is full.

Surveys can be sorted by date or depth by clicking on the Date or DVSM header.

12.18.4 Importing Surveys

Surveys may be imported from a .CSV file by using the shortcut on the upper right-hand side. The
format must include a header with the values Inclination, Azimuth, DVSM (Measured Depth.)

Run number and Tool Type may be entered along with Units of Measurement. Tool Type will be
shown in the SurveyTool Column. General surveys are labeled with Tool Name Extreme.

User will be required to assign proper WITS name to imported values by column. If any data is
not desired to import, do not assign a WITS Item to it.

Well Log  Toolface Dashboard = Survey Deliverables Administrator - B I IE S0 52 =
R Run 2 Jackalope 3H w L
+ Columns MM A/Scroll & A/Accept Y Depth Filier Min Enter min | Max [Enter max m D)

Exireme

_5_955'_':"':__- Well Log  Toolface Dashboard = Survey = Deliverables Import CSV x
=+ Columns M A/Scroll & AvAccept | T Depth Filter  Min [Enter min | Max Enter max Acc |[EEERI © new
M| oep (0 ace [-EEN) 0 nev Survey ool
# Status Comment Run Tool DsYMYV Inclination Azimuth
Run Number
] ) ) 1 b
1 = . tie-in reference 1 XDirect 2 3 4
Units = .
2 2 Other (E) 3000 5 4 og
3 Z Other (E) 3050 10 4 File (Required | Choose File | extrasurveycolumns.cs|
Tags: Inclination,
4 2 Other (E) S 15 4 Az?mu!.h DSVM)
5 2 Other (E) 3150 20 4
DSVM
8 2 Other (E) 3200 25 4 Select WITS ttem v
7 o Other (E) 3250 30 4 Inclination Select WITS ltem .
8 2 Other (E) 3300 35 4
% Azimuth Select WITS Item v
TvDy Select WITS liem v
VEEG Select WITS liem -
Import
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12.18.5 Adding Surveys

Surveys may be manually added by clicking the plus sign.

Add Survey x
Survey Tool Other
Run Number 9 .
Administrator = XM4 XDT Weekend Soak e
Run 2 Jacl{alope 3H Foot v

| | Depth 0
DLS

(ft) {ft) (ft) (°*1100ft)

g 5 6 T Inclination 0
-21.85 -21.85 -23.14 0.35  —
n/a n/a n/a n/a
-34.31 -34.31 -36.73 0 Save

Post Run Process

Once the tool run is complete, the post run workflow for verifying and generating client
deliverables can begin.

This section will detail how the post run and well logging data reports are verified, exported, and
saved.

13.1 Post Run Prerequisites
Ensure that the following has been done before starting the post run process:

e XDirect was used for the tool setup (pre-run).
e XDirect was running with receiver for the entire duration of job.
e The WITS connection was maintained throughout the job and includes the depth.

o Verify the time of the computer being used to download flash matches the time of the
computer used to program the tool.

Once all the prerequisites are met, from the Launcher window click the Dump Analysis button.
Verify that no other Extreme programs are running before opening this section.
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EXTREME MEASUREMENT WHILE DRILLING [ B

Pre-Run

to

RUN SETUP

A

PROGRAMMING

Drilling and Logging

Reporting

REPORTS

&

N

LIVE TOOL COMM

JOB MENU Test Type

Jackalope 3H
ActiveRun @1

SW Version:13.27.75 - 6.0.1.109 (6.0.1.109)

NEW

Roi02 Desit.. [l user

N _ Start Date
B xdirect ™ arrac.. X7 New

: 04-Apr-2023
X" xjdi6.. Ty Jack w

XDIR.. @ Welc. @ (Git) ...

EXTR.. W Simpl.. W KTCL

This will bring up the run selection menu. Select the run associated with the tool data and click
View/Edit.

() SELECTRUN

I RUM NAME  ACTIVE (REALTIME LOG)
1 1 Mo
o Yes

New Run View/Edit Cancel

XDirect will read tool info when run is selected. If any change is found in tool string composition
the user will be alerted.
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13.2 Diagnostics Page

EXTREME MEASUREMENT WHILE DRILLING - 0 X
File Edit View Run Help
Pkl A3
Pending: 43 e
DIAGNOSTIC TOOL UNIT ERRLOW WARNLOW  WARNHIGH ERR ~ QXDTM
Temperature Measured by Telemetry XDTM Deg C -20 Deg C 5Deg C 70 Deg C 0L ¥ Firmware 7.3.2.56 Al
Crossover Angle High Threshold XDAG Deg Angle 3 DegAngle 3 DegAngle 20DegAngle 20T J
Expected Tool Size XDAG centiinch 475 centiinch 475 centiinch 801 centiinch 801 ?D‘l{; fol:ssp o)
Cell 2 Voltage Battery 2BV 22V 235V 27V 28\ - CJ
Battery Type Battery 2 B 0 0 0.1 0 DDR
Measured G_Total Battery2A G 05G 06G 1.8G 2G Firmware 1.0.0.1 m
Lateral Shock, Max XDAG g Og 0g 50g 50 ¢ Switch J
Telemetry Safety Error Flag XDTM 0 0 o 0 !:IO‘:ZO o 0
DNI Sensor Temperature XDAG € -20C -20C 70¢ 70¢ Lt kIJ
Battery Type Battery 2 A 0 0 0.1 0 —~ PPP
Gamma Raw CPS XDAG CPS 0.5 CPS 0.5 CPS 100 CPS 100 Firmware 0.7.0.21
Amp Hours Remaining Battery 2B Ah 0.1 Ah 20 Ah 55 Ah 554 XDAG
DNI Reversal Flag XDAG OFF/ON 0 OFF/ON 0 OFF/ON 1.1 OFF/ON 1414 i & 04077
Gamma Calibration Gain XDAG 3 3 5 5 -
Measured Voltage Battery2 AV 2V 235V 27V 28\ BATTERY A
Cell 1 Voltage Battery2A V 22N 235V 27V 28\ Firmware 8.2.0.21
Pressure Measured by PPP (Bore) PPP psi 1 psi 1 psi 100 psi 100 BATTERY B
Flow Status Flow Switch On/Off 0 On/Off 0 On/Off 0 OnfOff ike] i 282021
Measured Current Battery 2ZA A -0.05 A -0.05 A 08 A 0.8, S
Bus Voltage Battery 2BV 2V 235V 27V 281\ #=>String XDT-E
Cell 1 Voltage: Battery 2BV 22V 235V 27V 28\ ¥ firmware
Board Temperature XDAG (& -20C -20C 70C 70¢
EM Telemetry Power Target XDTM Watts 0 Watts 0.25 Watts 21 Watts 21V
Datatimn Clam VAT MLCC /MK N MCC/MKL N MCC/MKL M MCC /MK nmi
Diagnostics Progress
‘ ‘ Cancel Run All Next
1
Diagnostics| | Memory Visual Rerun Report Run Menu
- . (Run 1, Active)
Dump Inspection: Advisor 2

The Diagnostics page runs automated tests of the connected probes to provide post run
information. The tests performed, as well as the time required, will vary depending on the type
and number of probes connected. These tests are the same that are run in the Pre-Run setup.

As the tests run, the probe buttons will indicate the progress and status of the test by changing
color. Green indicates that all tests for the probe completed successfully, while yellow and orange
indicate warnings and failures that should be reviewed before proceeding.

Click Run All to begin the diagnostics tests.

If the string attached is HVTX or XBolt EM, the user will be reminded to attach a load box across
the gap.
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Gap Test Requires Load Box

Please ensure load box is connected across gap.

Cancel MNext

Once the diagnostics are complete the detailed results will be shown.
Results will be color coded by node and test:

Green: Pass

Yellow: Warning

Orange: Fail

Red: No Communication

EXTREME MEASUREMENT WHILE DRILLING

File Edit View Run Help
Good: 37 Pen
© XO™M  Telemetry Safety Eror Flag = !
@ XDTM Configuration Number _ (©) m ClassD |
© XM Battery Current Measured by Telemetry T I
@ XDTM Temperature Measured by Telemetry _ OO?MD“;E {004 n
® xot™m EM Telemetry Power Target | Passed o Flow Switch -
& xom™ MCU T o200 o
tu © Pased
emperature - PPP u
® xo™ EM Driver 15V Current Min ] T i
;  Pased el
@ XOTM EM Driver 15V Current Max ; SR
® xpim EM Driver 15V Current Avg [ Passed fj BATTERY A
® xom EM Driver 15V Voltage Max [ Passed | SR
- - ; BATTERY B
© xotm EM Driver 15V Voltage Avg [ Passed Fimere 82021
® xotm EM Driver 1.6V Ref Voltage Min [ Passed | #=>String XDT-E
- *  Firmware
& xpiMm EM Driver 1.6V Ref Voltage Max e |
® xomm EM Driver 1.6V Ref Voltage Avg | Passed
Gamma Acquisition (~30s)
m ‘ Cancel Run All Next
| | Memory Visual Rerun Report Run Menu
Dump | Inspecti Advisor (o1, M)
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EXTREME MEASUREMENT WHILE DRILLING

Schiumberger

File Edit View Run Help
Bad: 6 Good: 192 Pending: O
© xo™ Telemetry Safety Error Flag [ Passed |
@ XDTM Configuration Number _
® xoM Battery Current Measured by Telemetry | Passed
@ XDT™M Temperature Measured by Telemetry _
® xo™m EM Telemetry Power Target | Passed
@ XDTM MCU Temperature _
® xo™ EM Driver 15V Current Min I
® xom EM Driver 15V Current Max | passed |
© xomm EM Driver 15V Current Avg C Passed
® xomm EM Driver 15V Voltage Max | Passed
® xom EM Driver 15V Voltage Avg [ Passed
® xotm EM Driver 1.6V Ref Violtage Min [ Passed |
® xomm EM Driver 1.6V Ref Voltage Max e
® xomm EM Driver 1.6V Ref Voltage Avg | Passed

D};gnostics Progress

_ ‘ Cancel Run Failed Run All Next

—

- Memory || Visual Rerun Report

Dui Inspections| | Advisor

NOTE: Warnings and failures should be addressed before the tools are put downhole, but they

should not prevent continuing with the rest of the post run process.

click Next to continue to the Logs page.
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13.3 Memory Dump Page

The Memory Dump page is where XDirect collects data from the tool string after the run.

13.3.1 Flash Download

The Flash Download section will display the tools which have available flash data to retrieve.

EXTREME MEASUREMENT WHILE DRILLING

File Edit View Run Help

Flash Download Flash Summary Analysis Result: G
Load from dump file No -I

Time Zone | (UTC-05:00) Central Time {(US & Canada) +1:00 v |

Timezone should match the EDR [Electronic Drilling Recorder] data time zone for the run/
Job. This timezone affects how depth is assigned to tool dump data.

(:’9 AVAILABLE TOOLS TO DOWNLOAD FLASH FROM

RETRIEVE? TOOL SIZE RESULT _
Yes = XDTM 2043 K8 o sweess _
Yes /> pep 62.8 KB . mprogress _
Yo XDAG 216K3 [ suess |

o —ir] Ssmors

BATTERY A 25.2 KB Pending

Yes - I BATTERY B 347Ka Pending

Flash Retrieval Progress

Download Next

‘ Cancel

panle e

13.3.1.1  Prerequisites

e The "Archive path" field is where the upload bin and csv files will be stored after the flash
download is finished. You can change the default path if needed.

e Move the slider to either "Yes" or "No" if you want to see the file location popup in the
file explorer after the flash download is complete.
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(%) SPECIFY A T3P FILE TO WRITE THE TOOL FLASH FILES TO

Archive path CAUsersiextremektciabT\Desktop) NO_RIG_CONTRACTORNO_RIG_NUMBER NOW| |

Open file location when done yeg .—

13.3.1.2 Flash Download From Memory

The Flash Download section will download the flash for the selected nodes and add the Recorded
Mode data to the database as well as create a .ZIP file with all flash files. The location and name
for the Zip file can be edited in the archive path at the top of the page.

The Time Zone that the tool was programmed with needs to be selected to map the data to the
proper depths.

The Retrieve? slider next to each node can be used to select any or all the connected probes that
support flash download.

Click the Download button to begin the process after. If the Download button is not active,
refresh the tool string with the button on the top right. If PCAN status in bottom is green (Active),
verify no other Extreme programs are running. If Download is still not active, restart XDirect and
load the page again.

Once all the selected probes have been downloaded, the user can click Next to move to the
Diagnostics section.

{E_,'I SELECT CORRECT TIMEZONE FOR WELL LOCATION

Time fane (UTC-06:00) Central Time (U5 & Canada)

Timezone should match the EDR [Electronic Dnlling Recorder] data time zone for the run/
job, This timezone affects how depth s assigned to tool dump data
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'i,E_J AVAILABLE TOOLS TO DOWNLDAD FLASH FROM

RETRIEVE? ToOoL SIZE  RESULT
ves ] = xotm 14 M8
Yes Ilg q-‘PPP 2405 K8
ves BATTERY A 478 K8
Yes [ﬁ BATTERY B 381 KB
nNo [ BATTERY C 400 KB
No ﬁ_ e’rﬂlﬂl! 218K8

1HH R

Cancel

Download MNext

Once the flash downloads are complete the location of the zipped flash download will appear on

C'\:, Je » Computer » System(C) b Users » Miuy » Deskdop »
Ble [di Yew Jooh Help ’
Organae = S OpenwahWinZip v  Sharewith >  Pint  E-mad  Bum  New folder =« 0 8
{ = y |
PR tame Dat
‘ B Oesiacp i Time Sheets !
1 Downloads Q) 0ROTCH2% WA l
q- W Recent Places o (02006 Mlestones Revdska 1
73 Downiosds
‘ 4 Libranes Eaareme i I8 - 99673441 957,
{ ¥ Documents <. otreme inguneenng 1234 _Flash 2ip
ll & Music =3
(= Pictunes _ otemesurface-devaqiel
| B videos extreme-surfsce-prod 1gited
G NEW PRODUCTS CPTC.doc
| 18 Computes 0 pazaten
B System (C) & System Health Tool
| §e0ma) o Windows 7 324 - Shomout
0 ml (\eal2I3app0l) (M3 * XDirecta? GR) 10.eve
GF otremedata (1cal233inf0l ) () 0 X-Drive Foldersaton
¥ Batrerne_Eng (usl1S3mi0L houston-unl153sib.c
Wi Network
18 ACCOUNTRNGERP g
gy - vems enginesring 1238 Aath.ip Dt modfied ZIZODIGRIS AM Do cestet 2122016 843 20
“GL WinZip File See 155K8
i |
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13.3.2 Flash Download From Files

The user can also import recorded mode data from the tool flash files by using the Load from
dump file selection. The .bin dump files must be compressed into a .zip file to be imported.

@ SPECIFY AN INPUT ZIP FILE TO LOAD BINARY DUMPS FROM

Load from dump file No -l

@ SPECIFY AN INPUT ZIP FILE TO LOAD BINARY DUMPS FROM

Load from dump file Yes -l

Input archive path

Please enter InputfrchivePath.

Move the slider to YES and select a ZIP file containing the corresponding flash .BIN files from the
tool.

After this is done, select the tools desired to import by moving the sliders for each node to YES.

13.3.3 Replacing Data

If the file name and location for the flash download already exists, the user will be prompted if
they want to overwrite the file. This does not affect the data contained in the database.

File Exists

Would you like to overwrite the file?

Overwrite Cancel

If the database already has existing memory data and the user downloads flash again, the user
will be prompted if they want to Purge the data. This will replace the existing data with the new
data.
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Database Records Exist

Downhole records exist for this run and nodes chosen. Purge existing?

Purge Cancel

13.3.4 Flash Summary

Flash Summary is not currently supported.

13.3.5 Analysis Results

After flash is downloaded, XDirect will analyses the memory to check for out of spec
environmental factors including temperature and shock and vibration as well as CAN errors and
resets. For XBolt tools there are additional downhole checks based on various tool parameters.

EXTREME MEASUREMENT WHILE DRILLING

File Edit View Run Help
Analysis Results

@ BattA Battery A temperature spikes (Test 1) B4 Passed .

@ BattA Battery bank voltage separation check (errorflag) _

@ BattA Missing data check Passed

@ BattA Battery protection check _

© Bat Battery B temperature spikes (Test 1) Passed .
@ BattB Battery bank voltage separation check (errorflag) @ Passed PP A
@ BattB Missing data check Passed o i
@ BattB Battery protection check @ Passed _
@ Battery A Battery bank voltage separation check? (vcomparison) Passed _
@ Battery A Battery bank voltage separation check? (vcomparison) E} Passed _
© Battery A Battery bus voltage drop check Passed

@ Battery B Battery bank voltage separation check1 (vcomparison) E} Passed _
@ Battery B Battery bank voltage separation check2 (vcomparison) Passed

@ Battery B Battery bus voltage drop check E} Passed

@ PPP Temperature check: Extended time at 135 degC —

¥ oo TR A CHAR L A S A S r ST |

 —
B
Inspecti Advisor 1A
LB
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13.4 Visual Inspections

A series of questions regarding visual inspection of the tool string will be shown based on the
composition of the attached tool string.

Pass/Fail/Incomplete settings can be changed by clicking the sliders.

Click Next once all questions are completed.

EXTREME MEASUREMENT WHILE DRILLING

File Edit View Run Help

Inspection Results
(*) 1BATTERY A : 8
(*) 2 BATTERYR

(%) 3 BOW SPRINGS

(A) 4 END TERMINATOR

|[#  |summary | sELECTION | ADvicE

4.01 Visual inspection of centralizer shows signs of damage or wash? Faled |
4.02 Centralizer is proper OD for upcoming run? Passed
4.03 Visual inspection of probe barrel shows signs of damage or wash? Passed |
4.04 Visual inspection of ROTC O-Rings are damaged or broken? Passsd — |

(®) 5GAP PROBE

(*) 6GAP SUB (DT)

() 7xpAG

8 X[) X

Skip Next
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13.5 Rerun Advisor

All well log analysis, real time diagnostics, and visual inspection information is combined in the
Rerun advisor. This will give the status of each physical piece of the tool string.

e Rerun OK- Good to rerun.
e QC Required —some issues seen in post run process. Please contact Command / OSC for
clearance to rerun the tool.

e Service Required — Tag the tool with the Service Level presented and return to
maintenance.
e Error —unable to process test

If any item has a failure information about the failure will be shown in the details by clicking the
arrow next to the tool name.

The source of the failure will also be indicated by a letter in front of the details.

e D: Diagnostics
e M: Memory Analysis
e V:Visual Inspection
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EXTREME MEASUREMENT WHILE DRILLING

File Edit View Run Help

Rerun Advice

(%) DRILLING DYNAMICS QC REQUIRED
v

|
|

(X] DONOT RERUN
M: Temperature check: Extended time at 165 degC Failed
M: Stick Slip Check: High value for extended period1 1 Incomplete

(¥) END TERMINATOR (%] DONOT RERUN
(%) BOW SPRINGS QC REQUIRED
() GAPSUB QC REQUIRED

Click Next to move to the Post Run Report.

13.6 Post Run Report

A report will be available from the “Report” page. The report includes information gathered from
the diagnostics stage along with general tool and run information including EDT. The user can
scroll through the report using the arrow keys on the top of the page. The report can be saved
using the Pdf button at the top-right corner. Save the report for required post run records.

For best results when printing, select the PDF report and use a PDF application to print it. This
report will be automatically saved in the C:\ExtremEengineering\Xdirect\Reports folder.
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EXTREME MEASUREMENT WHILE DRILLING

Schiumberger

X

File Edit View Run Help
PDF Report Viewer zip ) ( par
M 41 of14 b M | E 0=~ | 100% -
~
— =i = XDT-E
j = IR al =14/ =
ENELNERRL. Post-run MWD Report
HERT GENERATION MWD GI5TEME SW Version 13.27.75 - 6.0.1.109 (5.0.1.109)
Operator Company |Operator Job Number Test Type
MWD Company Receiver and Telemetry Type Rig Precision 545
Drilling Company DDC Well Name Jackalope 3H
Mud Type Oil uwi
Run # 1 Total Mag Corr. 10°
Active Config None Mud Type Gil
Run Summary Table
Run Start Date 2023-Apr-04 11:23.50 Drilling Start Depth 2.00ft
Run End Date 2023-Apr-04 13:07:05 Drilling End Depth 2.001ft
Pumping Hours 027 Total Battery Used 0.37 AHrs
Drilling Hours 0.00 Max Pressure 0.00 psi
Avg Temperature 80.11 °F Max Temperature 80.60 °F
Drilling Dynamics
Axial Vibration Low Axial Shock Low HFO A
Radial Vibration Low Radial Shock Low Stick Slip Incomplete W
< >
I
Rerun
Adviso
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13.7 Generating Well Logs for Clients

XDirect can convert the recorded well logs from the downhole run into a PDF which can then be
given to the clients as part of the MWD service. These logs can be organized by measured depth,
true vertical depth. Or time.

The auto generated curves in the well logs are based on the data recorded in the downhole
memory (wherever available) instead of the data recorded on the surface due to two reasons:

1) Downhole logs are stored more often than surface logs, as more data is collected per
foot/meter drilled.

2) Decoded values can have errors that occur due to signal problems.

The export will be based on what is visible on the Well Log tab including tracks, curves and scale
selected.

13.7.1 Exporting Well Log as a PDF

Once the well logs have been verified the user can export the log summary to a PDF format.

First click the [Export] icon on the right side of the screen and select Graphical.

- X4 Soak Surface
iRl -
1 Jackalope 3H
-]
Graphical
ASCII
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From the “Export to PDF” tab adjust the properties as needed.

Export to PDF Page Setup
Select Template not selected v
Custom Headers Gamma v
Title
Logo Select 9‘/ TRERE
Filter All available data v
Notes
Fed
Export

For Gamma logs select “Gamma Header” from the “Custom Headers” drop down.

From the “Page Setup” tab adjust the settings of how the PDF will look.

Export to PDF Page Setup x
Paper Format Letter v
Scaling Asls  Fit Width
Continuous Yes No

Export

e "Paper Format" —Set to size of page that will be printed
"Scaling" — As Is prints to size shown on the screen. If the width of the log extends past

the width of the page selected, choose Fit to Width
"Continuous" —Yes removes margins for the top and bottom of each page of the well logs.

Click Export. The PDF will then appear on screen. The PDF can be downloaded by clicking the

download button.
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You can change the header information through XDirect's Launcher Tool Setup Interface.

@ blob:httpy//localhost:3000/a858a78a-d4c3-43fc-8380-aeddbabfeb63

aB58a78a-d4c3-43fc-8380-aeddbasf...

13.8 Generating LAS and CSV Files for Client

To generate a LAS or CSV file, first navigate to the Well Log tab and click the [Export] icon on the
right side of the screen and select ASCII.

XM4 Soak Surface
Administrator «
1 Jackalope 3H
+)
Graphical
ASCII

XDirect allows you to choose between LAS or CSV. These can be produced in a Raw format with
the data only showing up when it was recorded or interpolated by required step. User can plot
all data or provide a specific range.

Note: It is recommended to use the Deliverables Tab for ASCII export as it allows more control
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over the files.

ASCII Export
Title
Data Raw
File Extension las
File Version 20
Filter All available
Export

data
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13.9 Generating Survey Files for Client

To generate a Survey File, navigate to the Survey Tab in the web browser. Verify that the surveys
have been assigned correctly (Accepted or Rejected as needed.) The user can choose which
surveys to display and export by clicking on the Accepted / Rejected / New / Runs tabs at the top
of the page. Only the visible surveys in the list will be exported.

C {t @ localhost3000/?activeTab=survey 4 =

Well Log Toolface Dashboard Survey ~Deliverables FoY XM4 HVTX DDR FW Test Overnight
*Run Jackalope 3H w L

+ Columns W AsScroll & A/Accept Y Depth Filter  Min Enter min | Max Enter ma)|

Comment Inclination

©)

1 v tie-in reference 16:17:41 09-Jan-2019 2 3 4 1 8 5 6
[m} 2 A 16:53:33 09-Jan-2019 47001 3 24484 48889 12.01 1201 -4.24
(m} 3 A 17:03:31 09-Jan-2019 49964 3 24479 49827 1135 1.35 564
(] A 17:15:32 09-Jan-2019 54222 & 24479 5408 10.41 1041 -7.66
(] 4 A 17:53:47 09-Jan-2019 678.02 3 24484 676.41 7.38 7.38 -14.09

All columns visible on the screen will be exported. These can be adjusted by selecting the Choose
Columns button.

C Y @ localhost3000/?activeTab=survey Yt | M &

well Log Toolface Dashboard Survey Deliverables o XM4 HVTX DDR FW Test Ovemnight
“Run Jackalope 3H w L

Inclination
©)

1 tie-in reference 16:17:41 09-Jan-2019 2 3 4 1 ] 5 6
0 2 A 16:53:33 09-Jan-2019 470.01 3 24484 468.69 12.01 12.01 424
O 3 A 17:03:31 09-Jan-2019 499.64 3 24479 498.27 1135 1135 5.64
(] A 17:15:32 09-Jan-2019 542.22 3 244.79 540.8 10.41 10.41 7.66
(m] 4 A 17:53:47 09-Jan-2019 678.02 3 244.84 676.41 7.38 7.38 -14.09

Once the surveys are assigned properly, click the export button. There are four options to choose

from.
+ _I"' +)
PDF
CcsY
OMAG
LAS
e PDF: Survey report in PDF format
e (CSV:Survey report in CSV format
e DMAG: Custom survey output formatted for DMAG utility
e LAS: Survey report in standard LAS format — not affected by columns visible
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PDF, CSV and LAS exports allow the title to be edited. PDF export allows the use of a standard
Extreme logo, or a custom logo can be selected as well as detailed page setup settings.

Export to PDF x
Select Template not selected -
Title SunveyXxiM4 HVYTX DDR FW Te!

Logo Select X Tmems

Definitive Survey ]

Export

Click Export. The PDF will then appear on screen. The PDF can be downloaded by clicking the
download button.
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14 Reporting

14.1 Signal Analysis

Schlumberger

XDirect can generate real time Signal Analysis reports when using XM4 by referencing the Real
Time PTK and Raw Signal files along with data from XM4 RX.

EXTREME MEASUREMENT WHILE DRILLING

Pre-Run

e

RUN SETUP TOOLFACE

R

TOOL
PROGRAMMING

R\

LIVE TOOL COMM

SW Version:13.27.75 - 6.0.1.109 (6.0.1.109}

Drilling and Logging

ACTIVATE RUN FOR REALTIME LOGGING

WELL LOGS

DELIVERABLES

Post-Run

DUMP ANALYSIS

REPORTS

INTERACT

JOB MENU

IMPORT
EXPORT

Test Type
Jackalope 3H

Active Run 11

Start Date : 04-Apr-2023
Current Depth : Oft

File Size :7MB

Select the Start and End date for the signal by using the drop-down menu and click Generate
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MEASUREMENT WHILE DRILLING

Signal Analysis Report

MENU Start Tuesday, August 08, 2017 11:14:34 AM
End 4 August.2017 > [ERRLY =

Comments Su Mo Tu We Th Fr S5a
30311 2 3 45
[Tl Contactname | o, g Bloue
13 14 15 16 17 18 19
20 21 22 23 24 25 26

M 41 of 3 b M |@ll 27 28 29 30 31 1

34567839 .

) XEM =

[ 1148M S ¥ ‘ [
NEiINEEmiNe L L L e N L

RESET

Email/Phone
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A multipage report including SNR and spectral plots for each channel will be created.
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XEM
ErainE i Signal Analysis Report

WEXT GENMERATION MWD SYSTEMS

SW Version:13.26 - 1.0.0.1576

Spectral SNRPlot.png

SNR Plot[2017-Aug-08 11-16-57 TO 2017-Aug-08 15:14:34)
= : . - = =

40~ F . e X - .
. | = cn2|

& 30

=2 5l

i | « cha

D 40} . £...] Ch-4 |
e & e Chs
e - 1 L 1 L L -]
o 50 100 150 200 250

Time [min]

Channel 1 [2017-Aug-09 11-16-57 TO 2017-Aug-09 15.14:34)
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14.2 InterAct

XDirect supports connection to WITSML store like InterAct for live reporting of drilling data.

EXTREME MEASUREMENT WHILE DRILLING

Post-Run Reporting

REPORTS

O

Pre-Run Drilling and Logging

DUMP ANALYSIS

RUN SETUP WELL LOGS

TOOL
PROGRAMMING DELIVERABLES

INTERACT

R\

LIVE TOOL COMM

JOB MENU Test Type
Jackalope 3H
SW Version:13.27.75 - 6.0.1.1009 (6.0.1.109) Active Run : 1
Start Date : 04-Apr-2023
ACTIVATE RUN FOR REALTIME LOGGING IMPORT
Current Depth : Oft

EXPORT File Size : 7MB

Enter username and password — click Connect. Select production server and click Get Wells.

User Name user@slb.com

Password

Disconnect

InterAct Server [Pmduction Server - l

R A S[E Well Name l vl
| 1
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Select well name from drop down menu and click Get Wellbores. Then click Get Sections. Select
Section from drop down menu and click Send Data.

MENT WHILE DRILLING

InterACT WITSML

User Name user@slb.com

i

Password
Disconnect =
InterAct Server [i‘-‘mduchon Server

Well Name [;‘I.-?NEE}BESE._.CQP-Trac!;?ZG Pad B Well 2733_STOL_XDir (W-8577954) v

4

4

Wellbore Name [l?N EB0633_COP Tract 726 Pad B Well 2753_STOL XDir - Main Wellbore (B-8577934)

Section Mame [RT DATA (85779535) -

- Trajectory name Traj

Status Select the desired section from the list, then select the Send Data button.
Send Data

If successful, Status will show InterAct Connected. Data must be streaming to InterAct to
maintain connection. XDirect will continue to try and connect to the InterAct server if data stops.

Send Data Status No active data was found. Please check if data is being received. Retrying...
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15 Deliverables

15.1 Introduction

The Deliverables tab allows the user to control and configure all deliverable items for the job.
Existing templates can be utilized, or new templates can be created and saved for easy re-use.
Below is a basic outline of all items in the Deliverables tab.

15.2 WellLog PDF

Generates a PDF formatted Well Log.
Active Template — the user can select from a list of templates or create their own.

Export, Import, Save, Add, Delete. These buttons are all used for creating, saving, and sharing
templates.

Generate Report — When ready, the user can generate the expected report from the template,
based on the data from the job.

Template Settings:

- Output Filename — user can specify the filename of the file to export.

- Report Title — user can input a custom title for the report

- Well Log Template — Default, Comparison, etc. These are created in the Well Log tab. All
well log settings will be applied.

- Report Header — Standard or Gamma

- From/To — user can select a specific log interval or select the First/Last Available Data.

- Paper Format — designates size of page for pdf

- Scaling — As Is keeps formatting on screen. If logs do not fit on selected page size, choose
Fit to Width

- Continuous — Yes removes the top and bottom margins from the well logs
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WellLog PDF WellLog ASCHl Survey PDF  Survey LAS  Survey DMAG  Survey CEV  Signals Reporit  Templale Group

Active Template NEW DELIVERABLE v

Save as._

undefined

Qutput Filename

Report Title

Well Log Template default v
Report Header Gamma -

Report Header Table - Select Imported e Angiobie

Runs

From First Available Data —

To Last Available Data U

MNotes

Paper Format AL Al A2 A3 A A AB A8 AN

Lefler  Legal Cusiom

Scaling Asls  Fit Widih

Continuous

15.3 WellLog ASCII

Generates an ASCIl formatted Well Log.
Active Template — the user can select from a list of templates or create their own.

Export, Import, Save, Add, Delete. These buttons are all used for creating, saving, and sharing
templates.

Generate Report — When ready, the user can generate the expected report from the template,
based on the data from the job.

Template Settings:

- Output Filename — user can specify the filename of the file to export
- Report Title — user can input a custom title for the report

- Export Format — user can select LAS or CSV

- LAS Version —specifies V2.0 or V3.0 of LAS
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- Export Index — user can select Time, Measured Depth (MD), or True Vertical Depth (TVD)

- Start/End Time/Depth — based on the Export Index, user can select a range

- Data —user can select Interpolated or Raw data

- Step Size — user can select step size if Interpolated data is chosen

- Null Value — user can input a null value for the data

- Averaging — user can average the results for smoother display

- Selected Curves — user can Add/Remove from a pre-defined set of curves that are
populated by the data from the job. Selected Curves can also be rearranged.

WellLog PDF  WellLog ASCIlI  Survey PDF  Survey LAS Survey DMAG  Survey CSV  Signals Reporl - Template Group

Active Template NEW DELIVERABLE v

Undefined

Output Filename

Report Title
Export Format LAS ©sV
LAS Version 20 30
Export Index
Start Depth First Avallable Depth
End Depth Last Available Depth
Data inferpolated  Raw
Step Size o
Gap Threshold
Null Value 939.25
Averaging i}
Selected Curves
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15.4 Survey PDF

Generates a PDF survey report.
Active Template — the user can select from a list of templates or create their own.

Export, Import, Save, Add, Delete. These buttons are all used for creating, saving, and sharing
templates.

Generate Report — When ready, the user can generate the expected report from the template,
based on the data from the job.

Template Settings:

- Output Filename — user can specify the filename of the file to export

- Report Title — user can input a custom title for the report

- Definitive Survey — this checkbox can be enabled or disabled

- Selected Surveys — user can specify Accepted, Rejected, and/or New surveys

- Start/End Depth — user can select a range or choose first and last available depths

- Sort Date — Allows user to sort by date instead of depth

- Sort Ascending — Allows user to sort ascending (Yes) or descending (No)

- Definitive Survey — Adds notation that report is final

- Null Value — Allows user to specify notation used for null

- Selected Columns — user can Add/Remove from a pre-defined set of columns populated
by data from the job. Columns can also be rearranged.
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WellLog FDF  WeliLog ASCI ! Survey PDF : Survey LAS Survey DMAG Survey CSV  Signals Report  Template Group

Active Template NEW DELIVERABLE v

Undefined G rr [ ] e [

Qutput Filename

Title

Selected SUF\"E)FS " Accepled «" Rejecled «F New

Start Depth First Availabie Depth
End Depth Last Avaliabie Depth
Sort by Date

Sort Ascending
Definitive Survey

Null Value 9546 .25

Selected Columns m m
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15.5 Survey LAS

Generates an LAS survey report.
Active Template — the user can select from a list of templates or create their own.

Export, Import, Save, Add, Delete. These buttons are all used for creating, saving, and sharing
templates.

Generate Report — When ready, the user can generate the expected report from the template,
based on the data from the job.

Template Settings:

- Output Filename — user can specify the filename of the file to export

- Report Title — user can input a custom title for the report

- Selected Surveys — user can specify Accepted, Rejected, and/or New surveys

- Start/End Depth — user can select a range or choose first and last available depths

- Selected Columns — user can Add/Remove from a pre-defined set of columns populated
by data from the job. Columns can also be rearranged.

- Output Filename — user can specify the filename of the file to export

- Report Title — user can input a custom title for the report

- Definitive Survey — this checkbox can be enabled or disabled

- Selected Surveys — user can specify Accepted, Rejected, and/or New surveys

- Start/End Depth — user can select a range or choose first and last available depths

- Sort Date — Allows user to sort by date instead of depth

- Sort Ascending — Allows user to sort ascending (Yes) or descending (No)

- LAS Version — Specifies V2.0 or V3.0 of LAS

- Null Value — Allows user to specify notation used for null

- Selected Columns — user can Add/Remove from a pre-defined set of columns populated
by data from the job. Columns can also be rearranged.
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WellLog PDF WellLog ASCII  Survey PDF  Survey LAS  Survey DMAG  Survey CSV  Signals Report  Templaie Group | Subscripfions

Active Template NEW DELIVERABLE v

Undefined

Cutput Filename

Title

Selected Surveys ¥ Accepted o Rejecled o New

Start Depth First Availabie Depth
End Depth Last Avaitable Depth
Sort by Date Yes Mo

Sort Ascending Yes Mo

LAS Version 20 30

Null Value -999.25

Selected Columns

15.6 Survey DMAG

Generates a DMAG survey report.
Active Template — the user can select from a list of templates or create their own.

Export, Import, Save, Add, Delete. These buttons are all used for creating, saving, and sharing
templates.

Generate Report — When ready, the user can generate the expected report from the template,
based on the data from the job.

Template Settings:

- Output Filename — user can specify the filename of the file to export

- Report Title — user can input a custom title for the report

- Selected Surveys — user can specify Accepted, Rejected, and/or New surveys

- Select Runs — user can select which runs to get data from

- Start/End Depth — user can select a range or choose first and last available depths
- Sort Date — Allows user to sort by date instead of depth

- Sort Ascending — Allows user to sort ascending (Yes) or descending (No)
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WellLog PDF  WellLog ASCII  Survey PDF  Survey LAS  Survey DMAG  Survey CSV  Signals Report  Templale Group

Active Template NEW DELIVERABLE

~

Undefined

Qutput Filename

Title

Selected Surveys o Accepled o Rejecled o New

Start Depth First Available Depth
End Depth Last Avallable Depth
Sort by Date Yes Mo

Sort Ascending m

Select Runs
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15.7 Survey CSV

Generates a CSV survey report.
Active Template — the user can select from a list of templates or create their own.

Export, Import, Save, Add, Delete. These buttons are all used for creating, saving, and sharing
templates.

Generate Report — When ready, the user can generate the expected report from the template,
based on the data from the job.

Template Settings:

- Output Filename — user can specify the filename of the file to export

- Report Title — user can input a custom title for the report

- Definitive Survey — this checkbox can be enabled or disabled

- Selected Surveys — user can specify Accepted, Rejected, and/or New surveys

- Start/End Depth — user can select a range or choose first and last available depths

- Sort Date — Allows user to sort by date instead of depth

- Sort Ascending — Allows user to sort ascending (Yes) or descending (No)

- Definitive Survey — Adds notation that report is final

- Null Value — Allows user to specify notation used for null

- Selected Columns — user can Add/Remove from a pre-defined set of columns populated
by data from the job. Columns can also be rearranged.
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WellLog FDF WellLog ASCII  Survey PDF  Survey LAS Survey DMAG [ Survey EBV'I Signals Reporl  Template Group

Active Template NEW DELIVERABLE -

Undefined

Qutput Filename

Title

Selected Surveys  Accepled Rejacled o New

Start Depth First Availabie Depth
End Depth Last Avallable Depth
Sort by Date Yes Mo

Sort Ascending Yes Mo

Definitive Survey Yes No

Null Value -999 25

Selected Columns Bl E5E]

15.8 Signals Report
Generates a Signal Analysis Report for EM or Mudpulse.

- Output Filename — user can specify the filename of the file to export

- Report Type — designates EM or Mudpulse

- Default Start Time — User can specify how many hours of data the report will show. The
report will end at the time it is generated and start the number of hours selected

- Start/End Time — User can specify any start and stop time from the entire job.

- Comments

- Contact Name

- Email/Phone
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WellLog FDF WellLog ASCIl Survey PDF Survey LAS Survey DMAG  Survey CSV  Signals Report  Template Group

Active Template NEW DELIVERABLE

Undefined [ pon | impor | save

hd
Generate Report

Output Filename

Default Stan 'rlme 4 hours 3 hours 2 hours 1 hour

Start Time DD-MM-YYYY HH:mm:ss Use default 4 hours before end
End Time IEMMEYYYY HH'mm'ss Use default reporl generation time
Comments

Contact Name

Email/Phone

15.9 Template Group
Generates a report using selected user-defined templates.
Active Group —the user can select from a list of groups of templates or create their own.

Export, Import, Save, Add, Delete. These buttons are all used for creating, saving, and sharing
template groups.

Generate Report — When ready, the user can generate the expected report from the template
group, based on the data from the job.

To move templates from the Available column to the Selected column, click on the template
name, and it will move to the selected column. To de-select, or move it back to the available
column, merely click on the template name again.
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WellLog PDF  WellLog ASCII Survey PDF Survey LAS  Survey DMAG Survey CSV  Template Group

Active GI'DLIp Deliverable Template v
Deliverable
Template

Available WellLog PDF templates Selected

Example Template 1

Available WellLog ASCII templates Selected

Example Template 2

Available Survey PDF templates Selected

Survey POF Template

Available Survey CSV templates Selected

Survey CSV Template

Available Survey LAS templates Selected

Survey LAS Template

Available Survey DMAG templates Selected

Survey DMAG Template

15.10 Subscriptions

The subscription function has been disabled in Version 6 due to loss of support from third party
providers.
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16 Appendix A

16.1 XDAG HFO Setting Details

Schlumberger

Lateral Axial Filtered Total
Index Interval Interval M bytes per day
(Seconds) (Seconds)
0 9000 7200 0
1 240 60 23
2 60 20 80
3 60 60 60
4 120 20 56
5 120 30 45
6 120 40 40
7 120 240 27
8 240 20 43
9 240 30 33
10 24 40 28
11 480 60 16
12 480 120 11
13 960 60 13
14 960 120 8
15 960 240 6
16 1200 300 5
17 1200 30 23
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