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1. Review 2016 well failure statistics

2. Review 2016 well integrity initiatives

Agenda
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2016 WELL FAILURE STATISTICS
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• Near-surface failure: 0 m – 25 m TVD

• Out of zone failure: failure depth is between 25 m TVD and the 
interface of the Grand Rapids/Clearwater formation
‒ Includes failures within the Grand Rapids, Colorado, and Quaternary 

formations

• In zone failure: occurs within the Clearwater formation
‒ Includes failures within the Clearwater capping shale and the 

Clearwater sands
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Definitions of Well Failure Locations
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Well Failure Statistics - Summary
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In 2016:

• 22 wells had an 
out of zone failure

• 1 well had an in 
zone failure

2016 failure rate 
higher than in 2015 
due to PRE pipeline 
downtime shut-ins 

Well Failure Count by Year
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Well Failure Rates by Year
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In 2016:

• 1.75% of wells 
had and out of 
zone failure

• 0.08% of wells 
had an in zone 
failure
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22 primary out of zone failures: concentrated in PRE A1, 21/22 failures caught by passive seismic

2016 Out of Zone Well Failures

8*Denotes wells with multiple failures
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All failures at the connections; 20 TENARIS HYDRIL 563, 2 STC

2016 Out of Zone Well Failures

9*Denotes wells with multiple failures
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In 2016, 16/22 (73%) of out of zone failures occurred in commercial cycle 5 or higher
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Out of Zone Failures by Cycle
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91% of 2016 out of zone failures occurred in the Colorado Shale group
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Out of Zone Failures by Formation
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No dilation pressure 
out of zone failures 
in 2016
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Out of Zone Number of Failures vs. Pressure
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One 2016 in zone failure: 11A65, on flowback
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2016 In Zone Failures
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In 2016, there was one in zone failure which occurred in commercial cycle 4
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In Zone Failures by Cycle
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One dilation 
pressure failure in 
2016
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In Zone Number of Failures vs. BHP
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10/10 PRE breaks occurred during well shut-ins due to PRE pipeline downtime

PRE Pipeline Shut-ins Precipitated 10 Failures
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82% of 2016 well failures are associated with shut-ins

Breakdown by Shut-ins vs. Non-shut-ins
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2016 out of zone PS detection rate 100%

21/21 casing failures on pads with functioning PS systems were 
detected by PS
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Passive Seismic Detection Reliability



2016 INITIATIVES
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• 70 EM logs run to end of 2016

• Clear and consistent casing break identification achieved

• EM logging became the standard CI check in May 2016

EM Logging Clear and Consistent Break ID
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Caliper Log Software
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• Upgraded software implemented in Spring 2016

• New version enables faster, more detailed caliper log analyses



CNQ

HT CSS Patches Installations
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Goal: find a technical solution as an alternative to slimhole repairs

• Trialing HT rated packer-installed and expandable patches

• 1 expandable and 8  packer-installed patches in the ground (mix of 
steamflood producers, injectors, and an in-zone patch on a CSS well)

• Plan to confirm casing integrity post-steam

MH patch: pipe spring, 
setting element and slips

expandable patch



SUMMARY
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• 2016 well failure statistics:

‒ 22 out of zone and 1 in zone breaks concentrated in the Colorado Shale

‒Number of out of zone breaks (22) increased over 2015 (11); the increase over 
2015 is attributed to prolonged area-wide Primrose East shut-ins

‒All failures occurred at the casing connections

‒ 100% of out of zone breaks occurred during low pressure

• 2016 well integrity initiatives:

‒Electro-magnetic log became the standard means for casing integrity checks

‒Completed the implementation of upgraded caliper log software

‒C-FER Alternate Cement JIP Phase 2 nearing completion

‒High temperature patches trialing continues

• CNRL continues advancing knowledge of well failures and 
implementing proactive measures to increase casing life
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Summary
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