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2The Future of Wellbore Intercept Technology

Speaker Bio:
Georgy Rassadkin

• Gunnar Energy Services

• Ranging Domain Manager

• Prior Experience:

• Gunnar Energy Services

• Product Champion / Ranging Specialist

• Scientific Drilling International

• Magnetic Ranging Technical Product Champion

• Technical Training Instructor

• Service Quality Coordinator

• Field Engineer

• Education:

• Dubna State University

• Master of Science in Mining Engineering and Geophysics
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• Future Use Case – Carbon Capture and Wellbore Intercepts

• Passive Magnetic Ranging

• Continuous PMR While Drilling

• High-Angle Access-Independent Intercept in Australia

• Coiled Tubing Drilling and Rotating Magnet Ranging

• Fast 5x Horizontal-to-Vertical Intercept in Kansas, USA

• Active Ranging While Drilling in Europe

• Integration with Wired Pipe for Access-Independent AMR While Drilling

• The Future of Intercept Technology:

• GWD + Continuous PMR + Access-Independent AMR While Drilling

The Future of Wellbore Intercept Technology

Agenda
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Carbon Capture and Wellbore Intercepts

• Adapting to Industry Changes

• Carbon capture and storage (CCS) is becoming a key 
component of the evolving energy landscape

• Regulatory requirements increasingly require CCS 

initiatives alongside oil and gas operations

• Ensuring the seal integrity of old wells in storage 

reservoirs is crucial for the success and safety of CCS 
projects

• The Role of Magnetic Ranging and Intercept Technology

• Provides solutions for accessing wells that can't be 
directly re-entered

• Ensures precise wellbore interception to effectively plug 
problematic wells and support CCS initiatives

https://www.kvpr.org/environment/2024-09-

13/plan-to-build-californias-first-carbon-removal-

and-storage-project-gets-a-big-boost

https://www.kvpr.org/environment/2024-09-13/plan-to-build-californias-first-carbon-removal-and-storage-project-gets-a-big-boost
https://www.kvpr.org/environment/2024-09-13/plan-to-build-californias-first-carbon-removal-and-storage-project-gets-a-big-boost
https://www.kvpr.org/environment/2024-09-13/plan-to-build-californias-first-carbon-removal-and-storage-project-gets-a-big-boost
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Drill and collect surveys and 6-axis PMR 
data continuously (coiled-tubing 

drilling, cont. 6-axis MWD)

Stream real-time data through the API 
to the ranging analysis server for 

autonomous pole detection

Accept automatic results or perform 
quick and intuitive manual analysis 

using a web-based user interface

Revise well plan using embedded 
intercept well planning module
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Passive Magnetic Ranging (PMR)

Drill an interval 
and take standard 

MWD and GWD 
survey(s)

Guess pole(s) 
depth based on 
casing tally or 
interference

Collect 10-20 
static 6-axis MWD 
shots along each 
pole (1 – 2 hrs.)

Interpret data
(1 hr. or more) 

Collect and 
interpret more 
data if required

Revise drilling well 
plan in a stand-

alone well 

planning software

2 – 4 hrs.
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Past Future/Now
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Continuous PMR While Drilling
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Australia, June 2024:
High Angle Intercept, Mill & Re-entry with AMR and Continuous PMR

https://youtu.be/-E1znKQ3SX4?si=I89Sx1jXkqZpQj8R
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Australia, June 2024:
High Angle Intercept, Mill & Re-entry with AMR and Continuous PMR

New re-entry mill After milling a window in the target casing
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Drill following an original well plan 
until in range

Collect ranging data –> process –> 
“shift”/composite survey –> recover to 

original well plan

Drill to next 
ranging station
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Rotating Magnet Ranging

Drill following an 
original well plan 

until in range

Collect ranging 
data –> process

Pause drilling to 
re-plan the 

intercept well

Drill to next 
survey/ranging 

station; typically, 
every stand

±1 hr.

Past Future/Now

With CT-drilling, 
stop as often as 

required
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Kansas, July 2024:
Fast 5x Intercept using Coiled-Tubing Drilling and Rotating Magnet Ranging

https://youtu.be/z0OE7kjqcMc
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Kansas, July 2024:
Fast 5x Intercept using Coiled-Tubing Drilling and Rotating Magnet Ranging

Tgt #1 Tgt #3

Tgt #4 Tgt #5

Tgt #2

Intercepted at the end using an open-hole 

sidetrack to avoid excessive tortuosity in 
the main wellbore due to the unexpectedly 

high “shift”.
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Drill and gyro survey + continuously 
PMR while drilling

Inject electric current using wired drill 
pipe (or coiled tubing) and collect data 
using AMR sensors in the drilling BHA 

Transmit & process AMR data –>
“shift”/composite survey

Revise well plan using embedded 
intercept well planning module
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Access Independent Active Magnetic Ranging (AMR)

Drill and survey 
to a planned 
AMR station

Trip drilling BHA out
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Past Future/Soon

Trip protective string in (optional)

Run wireline AMR tools (and gyro, 
if needed) –> process –> re-plan 

Trip protective string out (optional)

Trip drilling BHA in
D

a
y
(s
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Europe, Ongoing:
Closed-Loop Geothermal Intercepts with Active Ranging While Drilling 

https://www.iscwsa.net/media/files/events-event/a80db195/i59-5-iscwsa-59th-presentation-amr-eavor-em-ges-slb-main-v1.pdf
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• Depth of investigation (range) of AMR 

systems is limited by the electric current 

injected into the formation

• Wired pipe enables:

• 20x increase in current delivery

• Elimination of open-hole wireline 

runs and BHA trips

• 150m range is theoretically feasible

• Downhole and surface software is being 

actively developed

• Fit-for-purpose integrated intercept well 

planning to streamline intercept 

operations

Enabled by Reelwell AS 

DualLink Wired Drillpipe: 

https://www.reelwell.com/

duallink

Access Independent AMR While Drilling

https://youtu.be/c-jmSKUZNLE?si=CbjTRIfPdxT5QW2j
https://www.reelwell.com/duallink
https://www.reelwell.com/duallink
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The Future of Wellbore Intercept Technology:
Gyro Surveying + Continuous PMR + Access Independent AMR While Drilling 

• Gyro Surveying

• Surveying near offset casing

• Background field modeling for PMR

• Minimal bit-to-sensor offset

• Continuous PMR

• Estimates direction and distance on the fly

• Eliminates static data collection

• Crucial if target casing has breaks in electrical continuity

• Able to reduce (or sometimes eliminate) AMR measurements

• Access-Independent AMR While Drilling

• Uses new ranging while drilling technology

• Integrates current injection assembly in drilling BHA (Patent # US 11,781,421 B2)

• Pinpoints target location for optimal alignment, milling and re-entry

• Eliminates BHA trips and open-hole wireline runs
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• Ranging and intercept techniques are gaining momentum

• Numerous intercept studies are being produced for future CCS projects

• Solution mining and closed-loop geothermal

• Complex P&A and relief wells

• Accurate technology and expertise are established, delivering consistent results

• Efficiency is improving to meet environmental and economic demands

• Continuous PMR while drilling ✓

• Rotating magnet ranging and coiled tubing drilling ✓

• Active ranging while drilling ✓

• Access independent AMR while drilling (coming soon)

• No BHA trips

• No open-hole wireline runs

• Intercepts achieved in a fraction of the standard time

Conclusion
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Thank you! Questions?
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