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WOGC Refrac Pilot – Introduction

 Charles Ohlson, P.E. – Completions Manager at Whiting Oil & Gas

 Previous Experience: 
 Chesapeake Energy (2009-2012): Asset Manager, Production Superintendent

 Iron Creek Energy Group (2004-2009): Sr. Petroleum Engineer

 Marathon Oil Company (1998-2004): Completions Engineer

 Education: B.Sc. Petroleum Engineering from Montana Tech

 Registered Professional Engineer in the State of WY
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WOGC Refrac Pilot – Overview

 Whiting inventory exceeds 
1400 wells

 Recognized the potential 
for refrac’ing

 Budgeted money for 
refracs

 Formed multi-disciplinary 
teams to investigate 
potential

 Formulated candidate 
selection process

 Chose the Two Shields 
Butte 14-33-6H



NYSE: WLL

WOGC Refrac Pilot – Candidate Selection

 Multi-Disciplinary Teams for each area, coordinated by WOGC 
Refrac Steering Committee
 Reservoir Engineer

 MOIP v Np evaluations per DSU, Performance Evaluations (Log-Log of 1/Q); Isobaric observations & 
analysis (remaining reservoir energy); Probability Analysis, AFE/Economic Analysis, Lookback of all 
Williston Basin Refracs

 Completions Engineer

 Completion Details (Liner type, annular seal), Frac Details (Stages, Prop amount, fluid type, cluster 
count), Cost Estimates for AFE, Procedure & job execution, Lookback of all Williston Basin Refracs

 Geologist

 Define parameters for OOIP calcs (‘h’, Sw, phi, core analysis), Identify potential refrac complications 
(map faults, areas of thin pay, water hazards), Revisit micro-seismic data (limited to certain areas)

 Production Engineer & Field personnel

 List wells w/ observed issues (scale, salt, paraffin), Estimate number of wells to frac protect, provide 
cost estimates

 Land

 Partners for each DSU
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WOGC Refrac Pilot – Candidate Selection
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WOGC Refrac Pilot – Candidate Selection

 Final (top 10) candidates from each team compiled 
into single analysis

 Peer reviews with outside experts (Halliburton & 
Schlumberger) with considerable refrac experience

 Final screening from WOGC Refrac Steering Committee

 Some attributes of a good candidate:  Wellbore in good 
shape, Large recoverable OIP, Good oil cut, Modest 
initial completion, Immature flow regime, Possible 
flow assurance issue to solve, Agreeable partners
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WOGC Refrac Pilot – Objective

 Two Shields Butte 14-33-6H

 Short Lateral (4200’)

 Completed May, 2009 w/ 6 frac 
stages & 929Mlbs prop

 700’ stage spacing

 Modest completion by today’s 
standards

 Surrounded by higher performing 
wells with better completions

 Remaining recoverable reserve 
potential
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WOGC Refrac Pilot – Objective

 Two Shields Butte 14-33-6H Reservoir Parameters

 Flow Regime – Transitioning from Transient to Boundary 
Dominated

RESERVOIR PARAMETER VALUE
Formation Middle Bakken
Max Porosity (%) 8.2%
Avg Porosity (%) 4.5%
Net Pay (ft) 46
Upper Bakken Shale Thickness (ft) 16
Lower Bakken Shale Thickness (ft) 22
Water Saturation (%) 42%
Estimated Matrix Perm (md) 0.13
Estimated BHT (deg F) 242
Oil Formation Volume Factor (rb/STB) 1.1
Oil Viscosity (cp) 1
Oil Gravity (deg API) 42
Gas Gravity (SG) 0.9938
Water Specific Gravity (SG) 1.19
Estimated Initial Reservoir Pressure (psi) 7694
Current Cumulative Oil Production (MBO) 146
Projected DSU Recovery (MBO) 250
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WOGC Refrac Pilot – Objective
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WOGC Refrac Pilot – Duration

 Intended to start in July, now looks like September:

1. Extract artificial lift equipment from wellbore (2 days);
2. Install a fracstring, test the casing and ensure pressure integrity 

(2-3 days);
3. Clean-out well to the Total Depth (3-5 days);
4. Perforate additional holes in the casing for additional access 

points for the refrac (1-2 days);
5. Perform the refrac - design is 2 MMlbs proppant, 20-30 cycles, 

each separated by diversion material (2 days);
6. Flowback well for clean-up (3-7 days);
7. Clean-out wellbore to Total Depth, run diagnostics (3-5 days);
8. Remove fracstring from well (1 day);
9. Install artificial lift equipment, return to production (2 days); and
10. Test well and report results.
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WOGC Refrac Pilot – Duration

 Timeline of a ‘Best Case Scenario’

 Possible it will be extended if issues arise
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WOGC Refrac Pilot – Project Description

 Pull artificial lift, install fractstring, pressure test, clean-out 
wellbore to PBTD

 Perforate liner for access to new parts of the reservoir

 One scenario that is being considered:
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WOGC Refrac Pilot – Project Description

 Re-Frac the entire lateral in a single “Bullhead” style frac

 2MM lbs proppant, utilizing 20-30 individual “cycles”, separated by 
50 – 300 lb diversion drops
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WOGC Refrac Pilot – Diversion Material

 Diversion Material of choice:

 Polylactic Acid (synthetic organic 
polymer), which is a 
biodegradable thermoplastic 
(generally derived from things like 
corn starch or tapioca root)

 Generally a mix of different 
shapes and/or mesh sizes

 Pumped using a separate pump 
from the rest of the horsepower to 
keep the ‘slugs’ concentrated

 The practice is evolving, some 
companies are seeking patents on 
their diversion process in addition 
to the material
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WOGC Refrac Pilot – Diversion Material

 Diversion Material degrades thermally, over time (with temperature)

SPE 180966‐MS
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WOGC Refrac Pilot – Project Description

 Flowback well (if it will flow)

 Clean-out well to PBTD with Stick Pipe, run diagnostics
 Possible Fiber CT run to ‘see’ where refrac went

 Pull fracstring

 Run back production equipment

 Production evaluation and optimization
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WOGC Refrac Pilot – Project Description

 Breakdown of Estimated Costs
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WOGC Refrac Pilot – Expected Results

 Anticipated production profile
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WOGC Refrac Pilot – Expected Results

 Investment of $1.3MM, anticipated to yield:
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WOGC Refrac Pilot – Prior WOGC Refrac (2014)

 Utilized older style Refrac Design with fewer diversion drops & cycles
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WOGC Refrac Pilot – Prior WOGC Refrac (2014)

 But it still yielded excellent results

Developed an 
estimated 226 MBO 
in incremental 
reserves
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WOGC Refrac Pilot – Conclusion

 Funding will help WOGC kick-off a successful refrac campaign

 The State of ND will benefit from WOGC’s learnings

 Other ND operators will benefit from our refrac details and 
conclusions

 Applying new, top refrac technologies & learnings of refracs past
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WOGC Refrac Pilot – Conclusion

Thank you for your time and consideration


