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Objectives

Learn how to assemble all xBolt tool string
Know how to strap xBolt equipment for run
Setup surface software for job

Understand how to program and test tools
Finalize equipment setup to pick up for run
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XBolt Pre-Run Preparations

Probe Assembly Order
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Probe Assembly Order — R Dual Telemetry — Extreme Probes

7 Main Components . m Sub Components

= R-Fishing Head (XET) Uphole Bowsprings

= Battery Probe(s) (DOBA) Field Resizable Centralizers
= D&l Probe (SOCD) Connector Housing

= Gamma Probe (XGM)

= Dual Telemetry Probe (XDT)
= Gap Probe (XGP)

= xBolt-R Pulser (XPR) |  Downhole

DOBA XJD DOBA XGM XDT xBolt-R Pulser
ol ¥

e * o il *%- :
R-Fishing Head Bow Spring XGP

*Build tool from Pulser on

**DOBA’ SOCD and XGM mav be Never connect battery probes to XDT
placed IN any Ord er above XDT prior to assembly of XGP and Pulser to

XDT.
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Probe Assembly Order — R Mud Pulse Only — Extreme

Probes

6 Main Components

= R-Fishing Head (XET)

= Battery Probe(s) (DOBA)

= D&l Probe (SOCD)

= Gamma Probe (XGM)

= Dual Telemetry Probe (XDT)

Uphole

= XBolt-R Pulser (XPR) Downhole

!r- - .

DOBA

R-Fishing Head

*Build tool from XPR upward
*DOBA, SOCD and XGM may be

placed in any order above XDT

m Sub Components
Field Resizable Centralizers

XD

“ +

\\\\\\\

XGM XDT #Boli-R Pulser

Never connect battery probes to XDT
prior to assembly of Pulser to XDT.
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Probe Assembly Order — L Dual Telemetry — Extreme Probes

8 Main Components . m Sub Components
L-Pulser (MOP) Uphole Bowsprings

MOP Interface Probe (XIPL) Field Resizable Centralizers
Gap Probe (XGP)

Dual Telemetry Probe (XDT)
D&l Probe (SOCD)

Battery Probe(s) (DOBA)
Gamma Probe (XGM) |  Downhole

Extreme End Stabilizer (ENDS) e . . v s

MOP Interface Probe XoT

*Build tool from MOP downward

**DOBA’ SOCD and XGM ma\/ be Never connect battery probes to XDT
placed N any Order beIOW XDT )p(r[i)o_lt.toassemblyofXGPandMOPto

Yoo

= Y | =
| = [ ] nl:l | 4 [ =

XGP wf bow spring XD DOBA XGM DOBA End Stabilizer



Probe Assembly Order — L Mud Pulse Only — Extreme Probes

7 Main Components . m Sub Components
L-Pulser (MOP) Uphole Field Resizable Centralizers
MOP Interface Probe (XIPL)
Dual Telemetry Probe (XDT)
D&l Probe (SOCD)

Battery Probe(s) (DOBA)
Gamma Probe (XGM) Downhole
Extreme End Stabilizer (ENDS) " st s s e e
*Build tool from MOP downward

**DOBA’ SOCD and XGM mav be Never connect battery probes to XDT
placed |n any Order below XDT prior to assembly of MOP to XDT.
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Probe Assembly Order — EM Only — Extreme Probes

6 Main Components . m Sub Components

= Gap Probe (XGP) Uphole EM Fishing Head

= Dual Telemetry Probe (XDT) Bowsprings

= Battery Probe(s) (DOBA) Field Resizable Centralizers

= D&l Probe (SOCD)
= Gamma Probe (XGM)
= Extreme End Stabilizer (ENDS)

Downhole

XGP wf bow spring XJD DOBA XGM DOBA End Stabilizer

*Build tool from XGP downwa}d R G AN AN o s -

EM Fishing Head XOT

*DOBA, SOCD and XGM may be
placed in any order below XDT

Never connect battery probes to XDT
prior to assembly of XGP to XDT.
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Probe Assembly Order — R Dual Telemetry — xBolt Probes

6 Main Components . m Sub Components
m R-Fishing Head (XET) Uphole Bowsprings
= Azi Gamma/D&l Probe (XDAG) Field Resizable Centralizers
= Battery Probe(s) (XBAT) Connector Housing
m Dual Telemetry Probe (XDT)
m Gap Probe (XGP)
m xBolt-R Pulser (XPR)
Downhoilgﬁ , - -
*Build tool from XPR upward "7 A L e

\\\\\\\

*»*XBAT and XDAG can be In any
order above XDT

Never connect battery probes to XDT
prior to assembly of XGP and Pulser to
XDT.
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Probe Assembly Order — R Mud Pulse Only — xBolt Probes

5 Main Components . m Sub Components
m R-Fishing Head (XET) Uphole Field Resizable Centralizers
m Azi Gamma/D&l Probe

(XDAG)

m Battery Probe(s) (XBAT)
m Dual Telemetry Probe (XDT)
m xBolt-R Pulser (XPR)

Downhole
*Build tool from XPR upward e e T e
*XBAT and XDAG can be in R-Fishing Head

any order above XDT

Never connect battery probes to XDT
prior to assembly of Pulser to XDT.
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Probe Assembly Order — L Dual Telemetry— xBolt Probes

7 Main Components = Sub Components

m L-Pulser (MOP) 4 Uphole Bowsprings

m MOP Interface Probe (XIPL) Field Resizable Centralizers

m Gap Probe (XGP)

m Dual Telemetry Probe (XDT)

m Battery Probe(s) (XBAT)

= Azi Gamma/D&I Probe (XDAG) v Pownhole

® End Terminator (XETL) _==”£=m A et -
*Build tool from MOP Dovvmﬁward - o
*XBAT and XDAG can be in any order Never connect battery probes to XDT
below XDT prior o assemblyof XGP and OP 9
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Probe Assembly Order — L Mud Pulse Only — xBolt Probes

6 Main Components m Sub Components
L-Pulser (MOP) [ Uphole Field Resizable Centralizers
MOP Interface Probe (XIPL)
Dual Telemetry Probe (XDT)
Battery Probe(s) (XBAT)

Azi Gamma/D&l Probe (XDAG)
End Terminator (XETL)

*Build tool from MOP

D O W n W ar d MOP Interface Probe XDT XBT KDAG
el ——ce=—pu Ll I S

**XBAT and XDAG can bein b
anV Ord er belOW XDT Never connect battery probes to XDT

prior to assembly of MOP to XDT.

Downhole
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Probe Assembly Order — EM Only — Extreme Probes

5 Main Components . m Sub Components
= Gap Probe (XGP) Uphole EM Fishing Head

= Dual Telemetry Probe (XDT)
= Battery Probe(s) (XBAT)

= Azi Gamma/D&l Probe
(XDAG)

= End Terminator (XETL)

Bowsprings
Field Resizable Centralizers

Downhole
*B U I I d tO O | frO m XG P ' _ XGP wiBow Spring XBT XDAG XETL
d Ownward EM Fishing H;?m XOT = - s
*XBAT and XDAG can be in
an \/ O rd er b el OW XDT Never connect battery probes to XDT

prior to assembly of XGP to XDT.
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XBolt Tool Pre-Run Preparations

Building the Tool

X
a
I

‘nar"
) 4 [ =

k
a



Building the Tool — Pre-Assembly Checks' -

Verify centralizers are sized for BHA and can
drift all IDs in BHA where tool is housed

— 211/16" — 475 BHA
— 3% — 675 BHA
— 3 1/2" — 800 BHA

Inspect each connector for damage, clean
with contact cleaner if necessary

Inspect O-Rings for damage, apply DC111
to O-Rings

Verify all three sizes of torque wrenches are
available in kit: 1.75”, 1.875”, 2.00”

Verify bow spring is installed is proper size
and placement for tool string and BHA
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Building the Tool — Golden Rule Assembly

Never connect battery probes to XDT prior to
assembly of XGP and Pulser to XDT. Failure to do
so could lead to current spike through XDT which

will damage electronics.
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Building the Tool — Assembly HSE

Always wear steel toed boots, hard hat,
safety glass, FR clothing and metatarsal
gloves during assembly

Use proper SIPP during all assembly

e ©000@®
LF MOP, XDAG and XBAT exceed

50Ibs, use two man lift if unable to carry
probe

Never jump on barrel wrenches
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Building the Tool — Assembly Steps

m Step 1: Lay out tool string on jack stands in order

m  Step 2: Begin assembling string from pulser downwards
(upwards for xBolt-R), assemble all connections by hand
before torqueing with barrel wrenches

m  Step 3: Mark each connection with paint pen prior to
torqueing

m  Step 4. Communicate with tool string prior to applying
torque and verify all nodes are present

= Step 5*: Begin torqueing string to 350 ft/Ibs with barrel
wrenches in same order as string was assembled. Be
sure to verify torque on all field replaceable centralizers.

m  Step 6: Verify all paint pen marks show torque applied

*DO NOT TORQUE ACROSS XEM PROBES CENTRALIZERS.
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Building the Tool — Barrel Wrench Size Guidelines

m 2.00” Barrel wrench used for:
- XDT
-~ XDAG
- XGP

m 1.875” Barrel wrench used for:
— Field Resizable Centralizers
- XETL
— XBAT

m 1.75” Barrel wrench used for:
— All XEM Probes

— EM Fishing Head
- R-Fishing Head
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Building the Tool — Post Assembly Cleanup

m Once the tool string iIs assembled, collect
the dust caps and store them in kit to

prevent debris entering dust caps

m Return barrel wrenches and excess jack
stands to kit box to prevent rusting




XBolt Tool Pre-Run Preparations

Strapping MWD Iron
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Strapping MWD lron — Strapping HSE

Always wear steel toed boots, hard hat,
safety glass, FR clothing and metatarsal
gloves during strapping

In low light condition, bring flashlight to

oty ©000e
Never stick your hand inside a sub or

collar before looking inside of it

Never stand between two collars on a
rack
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Strapping MWD Iron — Strapping Muleshoe Sub — xBolt-R

Measure overall length of muleshoe sub from box
seal face to pin seal face (L1)

Measure distance from center of set screw hole to
pin seal face (L2)

Measure OD of sub near top of sub
Measure ID of sub
Record serial number of sub 12

Draw fishing diagram with all information

L1




Strapping MWD Iron — Strapping Pulser Sub — xBolt-L

Measure overall length of pulser sub from box seal face to pin
seal face (L1)

Measure distance from bottom of recess to pin seal face (L2)
Measure sub internal bore depth (A)

Measure OD of sub near top of sub

Measure ID of sub

Record serial number of sub

Draw fishing diagram with all information

= |
>
_______.I

i

jpssacamen

|
1

L2

L1
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Strapping MWD lron — Strapping Gap Sub — xBolt DT or EM

Measure overall length of gap sub from box seal
face to pin seal face (L1)

Measure distance from center of set ground plug
hole to pin seal face (L2)

Measure OD of sub near top of sub and below gap
Measure ID of sub

Record serial number of sub

Draw fishing diagram with all information L2

L1




Measure overall length of collar(s) from box
seal face to pin seal face

Measure OD near top of collar(s)
Measure ID of collar(s)
Record serial number of collar(s)

If using flex collars or ponies, strap distance to
all upsets and record OD of each section

Once offsets have been calculated for the run,
measure OD of approximate area gamma
sensor will sit

Draw fishing diagram with all information

Strapping MWD lron — Strapping NMDCs, NMFCs and
NMPCs




Strapping MWD Iron — Dual Telemetry Checks — MS Sub and Gap

Sub
NEW RECUT MIN
. . . A 3%.00 31.9
= Physical gap in gap probe (plastic 8 278 27,68
sleeve) must sit within physical gap of 55 s 470
gap sub for EM functionality 475 Tool
m Verify distance (D) between set screw . NEW RECUTMIN
nort in muleshoe sub to gap sub ground 2 041 27,56
nlug ports falls within allowable range ob. ox0 o5
m Refer to ITC # 7351465 075 Tool
NEW RECUT MIN
A 39.00 31.75
B 31.41 28.66
C 7.59 3.09
el . G 2]
1818 e \—E?zsgﬁfcgﬁm MULESHOE SUB 800 Tool
E‘/T'DEH?E”"

7 N MNErv,



https://www.intouchsupport.com/index.cfm?event=content.preview&contentId=7351465

Strapping MWD Iron — Dual Telemetry Checks — Pulser Sub and

Gap Sub
] _ . NEW RECUT- MIN
= Physical gap in gap probe (plastic ; i§:§ §§§
. Cy . C 16. 12.
sleeve) must sit within physical gap of N 477 39.7
gap sub for EM functionality 475 Tool
= Verify distance (D) between bottom of ; NEW RECUT- M
recess to gap sub ground plug ports c i 131
falls within allowable range Lo L 70 -
m Referto ITC # 7290551 675 Tool
LAGUN DUAL TELEMETRY SPACING NEW RECUT- MIN
N A 70.0 5%9.0
|"—D = B 52.2 452
= ' m]l‘ [ O%D BLEES ?%:530
L@ﬂwummsua 4FSGAF‘SUB — 806T ‘
ool
%‘Dl:ﬂﬂ



https://www.intouchsupport.com/index.cfm?event=content.preview&contentId=7290551

XxBolt Tool Pre-Run Preparations

Tool Length Calculation
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Tool Length Calculation — Tool Length Calculator

Length of BHA Below Pulser Sub 45 13.72
Bottom of Pulser Sub Ring to Pin of Pulser Sub 1.42 0.43
Obtain final BHA from DD and verify iron ST s T i
measurements match MWD strap Measured Distance flom shoulder (Box)of | 7 || g5
Using measurements obtained from strap, fill out M,
collar lengths and reference point measurements
In calculator BTG =
Select appropriate probes and verify they are in xor e T—
order on calculator compared to tool assembly T 7275
Note down offsets in calculator, verify position of N oa0 o0
gamma sensor in BHA and corresponding OD/ID None 000,000
Verify D&l package is not near any wear bands or one 000000
stabilizer blades as they could be magnetized None e
Tool length calculator is located in ITC #/288212 BT 0.00_0.00
XDAG D&l to Bit 26:73 8: 15
XDAG Gamma to Bit 23.09| 7.04
Tool to Collar Bottom 14.42| 4.40

—nar—"
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https://www.intouchsupport.com/index.cfm?event=content.preview&contentid=7288212

XBolt Tool Pre-Run Preparations

XDirect Software Setup
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Software Setup — Verifying XM4 Connections to Computer

= Open “Device Manager” to ~ o x

File Action View Help

verify all necessary connections A EE:

are showing if using USB L]
. e Disk drives
connections 3 s
iy Hurnan Interface Devices
—_— CAN_Hardware : :EEibAEfAPmntmners
* Needed for tool programming O e mctherpeningdeices
. I? Network adapters
- Extreme XEM Downlinker YR A o
- Needed for surface and downhole EM B Commimicatons b (CoMD
downlinks e Ko Docminiz: (CoMTD
. ﬁ EXTREME XM4 Receiver (COM13)
— EXTREME XIVI4 Recelver ﬁ Ir?tlel(F‘JActiveManagementTechnoIog)r.- SOlL(COMS]
& Silicon Labs Dual CP210x USE to UART Bridge: Enhanced COM Port (COMDE)
ﬁ S?Iicon Labs Dual CP210x USE to UART Er?dgei Enhanced COM Port (COMBE)
= Note down COM Ports 9 Shcn o D Co1. 5 1 AT g Sondnd oM P O
™= Print queues
— In this example, COM12 for e ’
Downlinker, COM13 for XM4
l:\/-rl:)l:nnl:
) 4 | ==

k
a



Software Setup — Verifying XM4 Connections to Computer

= |f using Isolator connection e o ]

s @ HE B

for XM4/Downlinker, one of

P CAN-Hardware

the “Enhanced” COM Ports = ok e

& Display adapters
B Firmware

will be used for connection e

- - - @ Mice and other pointing devices
m Downlinker connection will be e
going through XM4 and can
& Communications Port (COMZ2)
. . ﬁ Communications Port (COM3)
be selected in downlinker B s oo
E EXTREME Xk Receiver (COM13)

I - . 5 Intel(R) Active Management Technelogy - SOL (COM3)

ap p I Catl O n i Silicon Labs Dual CP210x USE to UART Bridge: Enhanced COM Port (COME)
= Silicon Labs Dual CP210x USE to UART Bridge: Enhanced COM Port (COME)
E Silicen Labs Dual CP210x USE to UART Bridge: Standard COM Port (COMT)
ﬁ Silicen Labs Dual CP210x USE to UART Bridge: Standard COM Port (COM3)

™= Print queues
1 procecenee




Software Setup — xDirect Job Setup

= Open “Launcher” to go to
landing page

m Select “Tool Setup” icon to
begin job setup

JOB MENU 19MLD43359
Red Lodge C20 - 11F 6H
Start Date : 29-Jul-2019
REALTIME LOGGING IMPORT
Current Depth : 22465ft
EXPORT File Size : 838 MB

A
=
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Software Setup — xDirect Job Setup

m Select “New Run” or select
desired run and click
“View/Edit”

m If plugged into correct tool for
run selected, click “Update”
when prompted.

= If not plugged into a tool or
plugged into tool for different
run, click “Ignore”

I RUN NAME  ACTIVE (REALTIME LOG) START DATE
1 1 Mo 14:48:28 18-Jul-2019  18:57:43 ¢
g 2 Yes 22:34:42 28-Jul-2019  15:18:38(

END DATI

MNew Run View/Edit

Cancel

Tools have changed

You may select another Run, retry tool detection or ignore the differences.

Change Run Retry

Ignore

Update

%
:
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Software Setup — XDirect Job Setup

m Go through each tab and fill
out all relative information
related to job

m FAC criteria will be used in
programming for high side

MENT ¥

File Edit View Run Help File Edit View Run Hep

What Offsets Corrections
EXTREME =
GmmaOmer  |EEE Mg Waight s
D8 et BTy Barte ves [
il Offset o Potassium Parcant %
0P Oftset ocon
EXTREME GaMMA

SR Bit Size G

Collar Thickness Across Sensor 115

nMethod @

Borehole Correc

Borehoe Conection Overide o [ ]

Toal Size s

Inclinometer Offset oo

Gamma Offset 020k

Resstivity Offsat 000 f

FOWERDRIVE GAMMA

Borshals Comection Gain 1
Directicnal Offset  050#

Borehole Conection Offset 0
Caliper Offset ocon

Gamma oMt oo

Borehale Comection Gain f
omHER

Memn

Borshele Corection Offtst 0

File

What

MWD Company

Jobs pumber

uwi

US Well Number (APT)
Well name

Rig cantractor

Rig Number

Mud type

Run Mame

Run Start/End Overridy
tart Date

End Date

Start Drilling Depth
End Drilling Depth

Unit set

Memo

File Edit

View Run Help

Latitude

Longitude

Grid reference

Grid XCoordinate
Grid YCoordinate
North reference
Magnetic declination
Grid convergence
Total correction
Magnetic reference modt
Gravity model
Declination Date
Field
County/Municipality

State/Province

Country

OTHER

Memo

File

Edit View Run Help

Who

Operator
MWD Company Sch
MWD Operator 1 bru

MWD Operator 2

MWD Operator 3
Directional Drilling Company
Directional Driller 1
Directional Driller 2
Directional Driller 3

Client Representative

Memo

EXTREME MEASUR|

File Edit View Run Help

SURFACE

MENT WHILE

Survey

Rotary kelly bushing height |EES4851

Ground level
Depth reference

Vertical section plane

286895 1t
REE Height -

1782¢

FIELD ACCEPTANCE CRITERIA

Gravity field strength
Gravity Field Deviation +
Magnetic field strength
Magnetic Field Deviation +
Magnetic dip angle

Mag. Dip Deviation £

TEN

Tie in reference Last Accepted Survey .
OTHER

Memo

9984352 mg
25mg
47295737 il
30087
50227°

0457

Flow Switch
Ermune 2001
[ B
[ Ml
. Battery C

3
:

V| sy
[ [ ==



XBolt Tool Pre-Run Preparations

Tool Programming
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Tool Programming — Tool CommunicatiorgoI Nodes

m Verify all nodes appear on = XDT (String XDT)
right hand side of screen for 5 - XDTM
_ — XDT Class D
tool string Zom ] - DDR
= If no nodes showing, click @ XoTclassd ) C EIF;SV Switch
refresh button to request 0 X @ w XDAG
node identification JIr cecos | w Battery(s)
: rmuare 02038 () — Battery A (Nearest battery to XDT)
= [t XDT B_ank_TeSt IS Open, , Sy EEera ~ Battery B (Second battery from XDT
communication to tool won't j BatteyA — Battery C (Third battery from XDT)
work in XDirect j Btens | = SOCD
. Battery C - D&l
— :.i:rlnzg;{DT - DynamX
T = Gamma
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Tool Programming — Firmware Update

EXTREME MEASUREMENT WHILE DRILLING

= Verify firmware up to date on ... ... =

= XDTM

tool strin I ...
Probe S/N: XDTS
g Estimated time to flash 000230 Boy SN AELE 0
(@ ord
i b ded o
. I rmware m ay e u pg ra e UPGRADE? TDi. PREFERRED | +/- CURRENT TIME RESULT oq? :;:;‘Lm
. Battery A 2205 Same 2205  DD:0D4S Pending Firmware 0.0.0.10
fro m th I S p ag e "’ XJDI 0141 Older 0122  OD:OLIS Pending * mﬂtd'

*Gamrna 0023 Same 0023 000015 Pending . Battery A

= Latest firmware may be found T, e o —
o Flow Switch 0137 Mewer 2001  0X:0200 in ——

On ITC# 7299778 :o DynarnK 00126  Mewer 00128  D0:00:30 :::i: %

Yes q»‘PPP 04033  Oder 00010 onorco [HNNINSHCcESI * E:-T-is

! -"'.5.'- Et':lmng XDT

Cance | ‘ Update MNext

Flash Update Progress



https://www.intouchsupport.com/index.cfm?event=content.preview&contentid=7299778

Tool Programming — Configuration Files

Configuration files (configs) are similar to DTCs (PF)
or Frames (D&M)

Contains data frame list for survey, toolface logging,
rotating and status frames

Config files may be obtained through OSC and should
only be updated through InTouch ticket

Associated with datafile which controls WITS IDs,
data point ranges and limits. Data file must match
configs

Save the Data File in the Data File folder on
programing computer and decoding computer

- \\C:\ExtremeEngineering\DataFile

Save the Configurations in the Configuration folder on
programing computer and decoding computer

- \\C:\ExtremeEngineering\XDT\Configurations

- \\C:\ExtremeEngineering\XEM\Configurations

- \\C:\ExtremeEngineering\XPulse\Configurations

& 8-3-19_XDAG_Cont_ATF_MUD_XDT_dHz-2c_XP1Hz-2c_CFG_1.V13Cfg

& 8-3-19_XDAG_Cont_ATF_MUD_XDT_4Hz-d4c_XP2Hz-4c_CFG_7.V13Cfg

& 8-5-19_XDAG_Cont_ATF_MUD_XDT_6Hz-3c_XP2Hz-2c_CFG_3.V13Cfg

& 8-5-19_XDAG_Cont_ATF_MUD_XDT_6Hz-6c_XP1.75Hz-2c_CFG_4.V13Cfg

& 8-5-19_XDAG_Cont_ATF_MUD_XDT_10Hz-5¢_XP1.25Hz-2c_CFG_5.V13Cfg

& B-3-19_XDAG_Cont_ATF_MUD_XDT_10Hz-10c_XP0.75Hz-2c_CFG_6.V13Cfg

& Safety Disabled_8-5-19_XDAG_Cont_ATF_MUD_XDT_4Hz-4c_XP1Hz-2c_CFG_2.V13Cig
& Safety Disabled_8-5-19_XDAG_Cont_ATF_MUD_XDT_6Hz-6c_XPD.5Hz-2c_CFG_8.V13Cfg
& Lagun_20181112.V13xdf




Tool Programming — Configuration Naming Convention

Example:
8-5-19 XDAG Cont ATF MUD XDT 4Hz-4c XP1Hz-2c CFG 2

m Safety Disabled means that pressure safety is disabled and the tool will transmit when vibrated, regardless of
pressure

— This configuration is utilized when the pressure sensor fails downhole

8-5-19 is the date the configuration was created

XDAG shows that configs are set up for XDAG gamma/D&l

Cont shows that config contains continuous Inc/Azi data

ATF means that tool is set up for auto toolface based on last survey taken by tool

MUD refers to flow switch vibrations settings
- MUD drilling has low “flow off” vibration setting
— AIR drilling has high “flow off” vibration setting

4Hz-4C is standard EM data rate for config
XP1Hz-2C is standard MP data rate for config
CFG 2 represents config number

X
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Tool Programming — Configuration Download — Extreme Probes

EXTREME MEASUREMENT WHILE DRILLING

m Select config folder path
— Verify DynamX and Gamma configs
are selected
m Select power setting on tool

— Selection based on local best
practice

— If unsure, program with 5 watts and
adjust via EM downlink downhole

m Select XDT tool mode

— If programming in DT mode, it's
recommended to start with MP
mode for bank test work flow

File Edit View Run Help

Download Configurations

Engi ing ig

Config file folder path CAE figurations\XDT\Field\XDT_DynamX_Cont ATF 15-10deg_Gammakxt_MUD_November 4, 2018 | . ‘
XDT power setting 1 watt -
XDT tool mode |EM Mode

Hrs: 1356.25

DDR Listening Freq/BitRate |l.00 Hz, L bps

Should erase flash

No [

Estimated time to erase 49.9 min (total flash size is 19.3 MB)

@ CONFIGURATIONS - PLEASE CHOOSE THE ACTIVE CONFIGURATION FOR DIAGNOSTICS, HIGHSIDE AND ROLL TEST

ACTIVE NUM  ANGLE IDLE| CONFIGURATION FILE NAME

No 1 Mo 11-4-18_Safety Disabled_XDT_Dynam¥_Cont_ATF 15-10_Gamma_MUD_4H2¢_1H2¢ CFG_1.V13(fg
Yes 2 No 11-4-18_XDT_DynamX_Cont_ATF 15-10_Gamma_MUD_2H2c_1.5H2c_CFG_2.V13Cfg

No 3 Na 11-4-18_Safety Disabled_XCT_DynamX_Cont_ATF 15-10_Gamma_MUD_2H2c_0.75H2c_CFG_3V13CHg
No 4 Mo 11-4-18_XDT_Dynam)_Cont_ATF 15-10_Gamma_MUD_1H2c_1.25H2¢_CFG_4V13Cig

No 5 Mo 11-4-18_XDT_Dynam¥_Cont_ATF 15-10_Gamma_MUD_S8H4c_2H2c CFG_5.V13Cfg

No 6 11-4-18_XDT_DynamX_Cont ATF 15-10_Gamma_MUD_8H3c_1H1c_CFG_6.V13CHg

No 7 No 11-4-18_Safety Disabled_XDT_Dynam¥_Cont_ATF 15-10_Gamma_MUD_4H2c_1H2c_CFG_7.V13Cfg
No B Ne 11-4-18_XDT_DynamX_Cont_ATF 15-10_Gamma_MUD_12H6¢_1.75H2¢_CFG_BV13Cig

() EXCLUDED FILES

Configs

- | Highside Diagnostics | Report

‘

Next ‘

Run Menu
{Run 1, Active)
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Tool Programming — Configuration Download — Extreme Probes
(cont.)

. . . Download Configurations
= Select DDR listening freg/bit rate s

. . Config file folder path c \XDT\Field\XDT_DynamX_Cont ATF 15-10deq_Gammakxt_ MUD_November 4, 2018 | ‘
— 4Hz/4BPS most common in field T

XDT tool mode IEM Mode v‘

— If other EM tools are used in the area, | s s J
keep their uplink and downlink bit B o S
rates/frequencies in mind

m Choose flash erase option

a,
‘
=y
i
Pl

@ CONFIGURATIONS - PLEASE CHOOSE THE ACTIVE CONFIGURATION FOR DIAGNOSTICS, HIGHSIDE AND ROLL TEST

ACTIVE NUM  ANGLE IDLE | CONFIGURATION FILE NAME

No 1 11-4-18_Safety Disabled_XDT_Dynam¥_Cont_ATF 15-10_Gamma_MUD_4H2¢_1H2¢ CFG_1.V13(fg
. Yes 2 Ne 11-4-18_XOT Dynam¥_Cont ATF 15-10_ Gamma MUD_2H2c_L5H2c CFG_2V13Cig
— If first run on probe or memory already No © Mo i e Desbed XOT Dpman Cot ATF 5.0 Gomms UG, 242 751 G 3155
d d t f | h t o 4 No 11-4-18_XDT_Dynam¥_Cont_ATF 15-10_Gamma_MUD_1H2c_1.25H2¢_CFG_4V13Cfg
u m p e ] S e e raS e aS O ye S 5 11-4-18_XDT_Dynam¥_Cont_ATF 15-10_Gamma_MUD_BHdc_2H2c_CFG_S.V13Cig

11-4-18_XDT_Dynam¥_Cont_ATF 15-10_Gamma_MUD_&H3c_1H1c CFG 6.V13Cig

) o

=
Q =] o

ITIDRNAN

— If reprogramming due to
troubleshooting, do not erase flash

m Select desired config for run SETI
— Do not start run with safety disabled [

Conﬁg - Configs |Highside Diagnostics | Report ﬁ':ﬂ,';.""

No 11-4-18 _Sefety Disabled XDT_Dynam¥_Cont _ATF 15-10_Gamma_MUD_4H2c_1H2c CFG_7.V13Cfg

=
=]
o
=
o

11-4-18_XDT_Dynam¥_Cont ATF 15-10_Gamma_ MUD_12HBc_L.73H2c_CFG_8V13({fg




Tool Programming — Configuration Download — xBolt Probes

EXTREME MEASUREMENT WHILE DRILLING

Ensure XDAG config files are
selected

Select nominal tool size for
XDAG gamma correction

— Be mindful of OD/IDs where
gamma cartridge is located

— In 675 flex collar, select 475 tool
size if gamma is in flex portion of
collar

Crossover angle
programmable in software
Instead of configuration

File Edit | View | Run Help

Download Configurations

SETTINGS

Config file folder path
XDT power setting
XDT tool mode
Nominal tool size

Crossover Angle Threshold

Should erase flash

Estimated time to erase

Ci\ExtremeEngineering\Configurations\XDT
0.5 Watt

Pulse Mode

475 inch

Ftos®

DDR Listening Freq/BitRate | 1.00 Hz, 1 bps

13.0 min (total flash size is 3.0 MB)

- 0 X

» C

@ CONFIGURATIONS - PLEASE CHOOSE THE ACTIVE CONFIGURATION FOR DIAGNOSTICS, HIGHSIDE AND ROLL TEST

= XDTM
? Firmware 7.3.0.68 n
@ XDT ClassD v
Firmware 4.0.0.1 n
DDR i
w Firmware 1.0.0.1 n
> PPP Y
Firmware 04.0.33

XDAG
Firmware 0.3.0.38 n!
F

low Switch
Firmware 2.0.0.1
Battery A
Firmware 22.0.7
Battery B
Firmware 2207

' Battery C

Firmware 2207

#= String XDT

ves [ © e
oI 2 e
Nu 3 Mo
" I
no I 5 e
vo ) ¢ e
Nu 7 Mo
" I

ACTIVE NUM ANGLE IDLE CONFIGURATION FILE NAME

4-12-19 XD XDAG XHOP_ DynamX Cont ATF 5-3 PD1_Gamma300_QPSK_EM4h2c P1hdc Config 1V13Cfg
4-12-19_XDT_XDAG_XHOP_Dynam¥_Cont_ATF 5-3_PD1_Gamma600_QPSK_EM6h3c_P1.5h2c Config 2V13Cig
4-12-19_XDT_XDAG_XHOP_DynamX_Cont_ATF 5-3_PD1_Gamma300_QPSK_EM&hdc_P0.75h2cNoAzi_Config_3V13Cig
4-12-19_XDT_XDAG_XHOP_Dynam¥_Cont_ATF 5-3_PD1_Gamma300_QPSK_EM8hc_P1h2c_Config 4V13Cig

4-12-19 SafetyDisabled DT ¥DAG XHOP_DynamX_Cont ATF 5-3 PD1_Gamma600_QPSK_EMdh2c P2h2c Config 5V13Cig
4-12-19_XDT_XDAG_XHOP_Dynam¥_Cont_ATF 5-3_PD1_Gamma1200_QPSK_EM8hdc_P1.25h2c_Canfig_5V13Cfg
4-12-19_XDT_XDAG_XHOP_DynamX_Cont_ATF 5-3_PD1_Gamma300_QPSK_EM10h10c_PO.5h2e_Canfig_7V13Cfg

4-12-19 SafetyDisabled_XDT_XDAG_XHOP_DynamX_Cont ATF 5-3 PD1_Gamma300_QPSK_EMéh6c_P1h2cNoAzi Config 8.V13Cig

e e

Report

Refresh Next

¥ Fimware

Run Menu
(Run 1, Not Active)
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Tool Programming — Highside

< =< =< =
3 % & B
H T

= Highside tool

m Check all SWIs once tasks
complete

m Begin roll test, walit for
calibration/survey then:
- Roll to 90R, wait for survey
— Roll to 180, walit for survey
— Roll to 90L, wait for survey

1
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Tool Programming — Highside Diagnostics

@ AX X-Axis accelerometer measurement stability Pass
Af Y-Ayis accelerometer measurement stability Pass
m Confirm highside diagnostics ¢
@ AZ Z-Axs accelerometer measurement stability Pass
. AI I d i ag n OSti CS S h O u I d paSS @ MX X-axis magnetometer measurement stability Pass
@ MY Y-axis magnetometer measurement stability Pass
exce pt D I P an d MTOT @ MZ Z-axis magnetometer measurement stabilify Pass
. . . @ AZl Azimuth measurement range Pass
- Ve rlfy D I P and MTOT d e Ita I I m ItS @ INC Inclination measurement range Pass

n Ot eXC e e d e d @ GToT Total Gravity Field measurement stability Pass

@ MTOT Total Magnetic Field measurement stability Fallure

— If other magnetics are out of FAC,

I . i 1t nearby. Please check FAC values. Highside step can be repeated if tool movement is suspected.
move tool away from magnetic o s

270% 04680Ga FAC Lower Limit: 0.4700Ga

Interference (specifically jack

Total magnetic field either changed too much during the roll test or failed FAC. Tool may have been moving during survey or magnetic interference

@ GIF Toolface measurement range Pass

StandS) and redo ro” ® Dip Dip angle measurement stability Failure

I .I: th t f - I U TEY Defiz. 01" Measured dip angle either varied too much during the rolltest or failed FAC. Tool may have been moving during survey or magnetic interference is
- any O e r m e aS u re m e n S al y W 315 Deflowerlmt 00" orocent nearhy, Please check FAC values. Highside step can be repeated if tool movement s suspected.
180% 573 DeltaUpperLimit:  09°

Investigate potential causes at e it 37

* Check FAC inputs in “Survey” tab




Tool Programming — Pre Run Diagnostics

m Run diagnostics, all checks
should pass

@ Common failures

— Temperature exceeding range on
multiple nodes, normal during
summer

— Battery bus voltage and measure
voltage failure, if showing ~17V,
turn tool power off on XM4 and re-
run diagnostics

m When diagnostics complete,
generate pre-run report for OSC

oC

® XDT™M Total Amp Hours Remaining

® xomm Battery Current Measured by Telemetry
® XDT™M Configuration Number

© xot™ EM Telemetry Power Target

@ XDTM Telemetry Safety Error Flag

© erp Temperature Measured by PPP (Bore)
© pep Pressure Measured by PPP (Bore)

& DOR DDR Listening Frequency (Hz)

(& DDR DDR Listening Bit Rate (bps)

I® FlowSwitch  Flow Status

@ Battery A Configuration Number

I(© BatteryA  Measured Current

@ Battery A Measured Voltage

|(® BatteryA  Amp Hours Remaining

@ Battery A Bus Voltage

(® BatteryA  Cell 1 Voltage

(¥ BatteryA  Cell 2 Voltage

(® BatteryA  Calibration Low Offset

@ Battery A Calibration Low Coefficient

(®) BatteryA  Calibration High Offset

@ Battery A Calibration High Coefficient

I© BatteryA  Measured G_Total

@ Battery A Battery Type

|© eattery 8 Configuration Number

@ Battery B Measured Current

@ Battery B Measured Volitage

~

Dltgnoctks Progros
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XBolt Tool Pre-Run Preparations

Bank Test

X
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Bank Test — Mud Pulse Bank Test Preparation

= |nstall vibrator on tool
— Preferably on 1.75" barrel
— Away from connections

— NOT on battery probes
— Isolate barrel from vibrator with electrical tape

= Highside tool

E\A‘Dl:llﬂ
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Bank Test — Mud Pulse Bank Test

xwreeie S W W =

Data  Signals | Loggng | Configuration | Communication

Close tool setup window in

XDirect DE;:;%_%; = ez o216
[ Spectrogram [;Hf'l: - :::E;::q Lang Header Correlation (%)

Open XDT Pulser Bank Test o [ )| mees

SNR 141 Toroue (KFLE)

Select datafile and
programmed config

Verify trace begins scrolling in| ... =~ Gersisese.

‘iew Log Fie

- ElMex (18-Nov-07 16:25:42) Gamma: Gamma _st = MO DECODE
o CPs
Locp All Fles 18-Nov-07 16:27.36) MUD: Header = 59,59
Pro of Currant fil (18-Nov-07 16:27.36) Using ch-dvx
u Ser an eSt e el (18-Nov-07 16:27:37)
Survay

Decode Success
18-Nav-07 16:27:47) MUD: Decoded Bis = 1000-0

L]
re Ce IVe r e (18-Nov-07 16:27:27) Telemetry: Corfig_Number = 1

L] - -
I I u g I n VI b rato r to b e g I n b an k Config File: C\ExtremeEngineering\ Configurations\ XOT\SW1 Test\XDT_Dynami_Cont_ATF 15-10deg_Gammakxt_MUL Config 1 Pulser QPSK Freq1.000 Cycles 2 @ @.

teSt Decode over CAN for MP bank test
can lead to poor decode. Recommend

to decode at 1BPS or less

E‘A‘DEII Y, | =
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Bank Test — Mud Pulse Bank Test (cont.)

Adsalll B a = 22—\

Datz | Signals | Loggng |Cl:dvg|.ra:mn | Communication

I f D .
I . Status
310.650 psi

Survey

- Decode one full survey and toolface frame, | SRR
verify all dpoints are reading normal values || == . - ZZ.
— EM Downlink to EM mode - 5“‘ | e

If MP Only:
— Decode one full survey and toolface frame N
- Change inclination and azimuth by a : ) HERERGLTE

S-ea.n-:hng for long head
Ma (18-Now 07 16:25:42) Gamma: Gamma_sxt = NO DECODE

o
MUD: Decoded Bes = 11100111000
minimum of 2° - %
Locp All Files 18-Now-07 16:27.36) MUD: Header = 35 53
(18-Hov-07 16 27-36) Using chdvx

- Recyle flow to get second survey (turn
vibrator off for 30 second and turn back on) B

- R O | | tOO |face to 90 R ] 1 80 an d 90 L d u ri n g Config File: C\ExtremeEnginesning\Configurations'\ KD TYWSWI Test\XDT_DynamX_Cont_ATF 15-10deg_Gammakxt_MUL Configl Pulser QPSK Freq1.000 Cycles 2 @ @'
bank test |

— Verify all dpoints are reading normal values

Decode over CAN for MP bank test
can lead to poor decode. Recommend
to decode at 1BPS or less




Bank Test — EM Bank Test Preparation

m Install bike pump with bore
pressure test clamp and pressure
up to ~150psi

m Clamp XLR clamps above and
below gap probe plastic sleeve
— For R Tool, connect above spring
— For L Tool, connect on landing ring
— For EM, connect to EM Fishing Head

— For connection below gap, clamp to
bow springs or jack stand that is
touching tool

= Remove HHROTC and
Install/torque end termination




Bank Test — EM Bank Test

X EM Recerver o

| Y

| Data | Signals | Logging | Configuration | Communication
|
|

0004
n
Status o B, 100%
= Open eceiver
Troubleshooting - — _-0.00 0%
Decode Stats WITS Data T -0004

1 !
= 16:43.05 16:43:10

m Select datafile and i el
MHdr(%) Hole Depthfft)

10¢%) ROPfit/h)

programmed config | . T .

m Verify trace begins scrolling in
XM4 receiver

Speed

@
@
w

1 1
16:42:14 16:42:58

Open Simulator SNE
Data Conf

Strength = 0.47 Long Header History
Header = 99.92
Header Confidence Ratio = 50.00
Div Decoder =4

Max

= Plug in vibrator to being bank | . " =

{18-Nor 5) XEM: Decoded Bits = 1000-0
emetry: Config_Number = 1
L NC

" [,cv;c:.:cd Bits = Decode Succass

Progress of Cument file

test =

i(onhg File: C:\ExtremeEngineenng\Configurations\XDT\SWI Test\XDT_DynamX_Cont_ATF 15-10deg_Gammabxt_ MU[ Configl QPSK Freq4.0 Cycles2 M

X
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Bank Test — EM Bank Test (cont.)

X EM Receiver

i Data | Signals | Logging | Configuration | Communication

Decode one full survey and toolface | M-

frame .

Change inclination and azimuth by a e ey 51| wows

minimum of 2° T R e A,
Recyle flow to get second survey (turn | | B T T
vibrator off for 30 second and turn il

back on)

Roll toolface to 90R, 180 and 90L

during banktest | ey

Minimum of 2 EM downlinks should be = =i

sent during course of bank .

Verify all dpoints are reading normal

Val u eS J Config File: C:\ExtremeEngineering\Configurations\XDT\SWI Test\XDT_DynamX_Cont_ATF 15-10deg_Gammakxt_MUI Config] QPSK Freg4.0 Cycles2 Ow
Ensure tool is in desired settings prior

to P/U tool

X
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Bank Test — Pre-Run Files

m Recommended pre-run
deliverables
— XDirect Pre-Job Report
— XM4 decode logs from bank test
— X-Pulse decode logs from bank test
— EMDownlinkerLogFile
— Local Pre-Run Requirements

Run#
Hole Size

MWD Tool
oD Tool
Other Tools

11
6.75

Lagun MP/EM

PowerDrive Orl

Program/Bank Test

DD BHA

EDI

DMIInits

TFC
Downlinker File
Mud Report
Offset Calc
Gamma Gain
SHT

Comments

Prerun Complete -

Senton Time
Crew Info
InterACT Path

Submitted By

Sarah Almaohsen

MWhile tripping in hole:

Qc'd By

Sergio V.

! - Start streaming to InterACT
i\ - Begin SWls/Checklists

X
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xBolt Tool Pre-Run Preparations

Equipment Checks and Preparation
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Equipment Checks and Preparation — XDT Bore Pressure Port
Protector

m Once bank test complete and
approved by OSC, install bore
pressure port protector into XDT .

m “+" side of protector goes into tool

m Protects against wash and debris
collection inside pressure port




Equipment Checks and Preparation — Muleshoe Sleeve & R-Pulser

m Assemble the muleshoe sleeve

— Verify orifice is proper selection for
planned run flow rate

Rings

— Inspect outer sleeve for damage and22°°-

wear, replace external o-rings
between runs

— Inspect internal helix and key seat for
wash

m Verify pulser o-rings installed
correctly

— Two #325 o-ring uphole
— One #220 o-ring downhole

325 O-

Muleshoe | Sleeve | Orifice | Orifice | Jet Holes | Jet Hole Max Med Min TFA
oD oD oD # 1D Flow Flow | Flow | (sg-in)
W6 | 3" | 275" 10 8 0.375 1000 850 700 1.669
9 8 0.348 900 750 600 1.546

8 8 0.328 800 675 550 1.461

7 6 0.348 700 575 450 1.356

6 6 0.328 550 475 400 1.292

5 5 0.339 500 425 350 1.053

4 4 0.328 450 375 300 939

3 3 0.328 350 275 200 855

43" | 3" | 2.50" 3 3 0.328 350 275 200 855

2 3 0.281 280 230 170 780

1 2 (flutes) | 390 (wide) | 220 180 130 681




m Complete electrical test on gap
sub

— Electrically solate gap sub by putting
on wooden pallet

— Clean any dope off connections
where clamps will be installed

— Install clamps (22CABL0071) to box
and pin end of gap sub and plug into
XEM Gap SUb Tester (22XEM 0014) Application Resistance Voltage (AC)

— For full procedure refer to ITC# R N
7024808

WBM >60 Ohms  >0.5V (AC)

Failed <60 Ohms <0.5V (AC)

I:\A-Dl:n Y, [ =l
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https://www.intouchsupport.com/index.cfm?event=content.preview&contentid=7024808

Equipment Checks and Preparation — Gap Sub (cont.)

m xBolt Uses Same Gap Subs
as XEM

— If using 8" Gap Sub, remove O-
Rings from Sub ID Prior to
picking up tools with gap sub o-

ring pick (02J1GS5001) /
— If O-Rings are left in sub, o-rings f
could potentiall jam pulser, RSS /

or bit //

(02J1GS5001)
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Equipment Checks and Preparation — MOP Screens & PolyPacks

® Remove dummy screens from
MOP

m [nstall MOP Screens into MOP
prior to P/U BHA and torque to
specification
- 80 ft/lb — LF MOP Screen
— 40 ft/lo — Mini-MOP Screen

= Install PolyPack/O-Ring to MOP | |
— Mini MOP O-ring - 000-40836 » MOP Housing O ring
(Alternate - 779-25854) :

— LF MOP Housing O-ring + Backup
ring/Polypack - 777-94545 + 777-
94548 (Alternate 000-35425

T
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Summary

Learn how to assemble all xBolt tool string
Know how to strap xBolt equipment for run
Setup surface software for job

Understand how to program and test tools
Finalize equipment setup to pick up for run
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