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• Introducing Geo Drilling Hazards  

• Capturing Geo Drilling Events

• How to use the GDE Database

• Conclusions

Anticipating Drilling Hazards by Sharing Geo-Drilling Events Information Nationwide

Content
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Anticipating Drilling Hazards

What are the geological considerations required to support 

safe & effective well design + well execution?

losses

kicks

stuck

H2S

Typical cross-section North Sea Basin
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Anticipating Drilling Hazards

Drilling Hazards: Important cause of Non Productive Time
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Anticipating Drilling Hazards

Hazard happens…

▪ Blow-out in Het Haantje 1965

▪ Unexpected over-pressured gas 

accumulation encountered at 1950m  

▪ Gas kick was not contained and gas 

mobilized upwards

▪ Once pressure exceeded fracture 

strength of mechanically weaker shallow 

sediments gas escaped  

▪ No injuries but the drilling rig and 

portacabins sunk into the ground
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Anticipating Drilling Hazards

Improving well safety and well cost related to Geological Drilling 
hazards: reducing NPT via:

• Providing better understanding of geological drilling hazards in NL

• Sharing information: learning from past geological incidents 
encountered by other operators including newcomers

• Using offset well data efficiently to optimize well design

Why compiling Geo Drilling Events systematically?

EBN: Dutch state company investing in NL Oil/Gas and Geothermal

is in excellent position to coordinate this initiative.
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Anticipating Drilling Hazards

• Geo-Drilling Events  have a significant geology component in the cause
• ,,                       ,,     require geoscientists for understanding
• ,,                       ,,     can often be avoided by doing geological homework

H

GEOLOGY

Organisational

ENGINEERING

Geo-Drilling 
Events

Drilling Event Triangle

Drilling Events 
can have one

-or more-
causes!
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Data types:

1. Generic well data
2. Geo-Drilling Events (facts)
3. Geo-Drilling Hazards (interpretations)
4. Reference

1 2 3 4

Geo-Drilling Events Database: structure
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Anticipating Drilling Hazards

• Number of boreholes analyzed 1000

• Boreholes with Geo-Events 600

• Number of Geo-Events 1170

• Wells with Insufficient data 80

Results To Date*

*statistics as per Sep 2019
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Anticipating Drilling Hazards

Drilling Events = facts
Ev

en
t 

ty
p

es

Total events

classification is key!
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Anticipating Drilling Hazards

Geo hazards = geo interpretation

classification is key!
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Anticipating Drilling Hazards

Severity of incident: 

Semi-quantitative classification based on NPT and (potential) impact. 

Incident severity

High
21%

Low
45%

Medium
34%

classification is key!
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GDE DB mapview:

• licences

Multiple 

information layers

can be selected

Example 1
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GDE DB mapview:

• Licences

• Events

Events 

colorcoded by

stratigraphy

Example 2
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GDE DB mapview:

• Licences

• ZE Events only

Events 

colorcoded by

severity

Example 3
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GDE DB mapview:

• Licences

• ZE Events only

Key events:

Kicks, 

losses, 

stuck tool

Example 4
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83 cases

GDE DB mapview:

• Licences

• ZE Events only

• Gains/losses/ 

only

Example 5
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57 cases

Zechstein kicks

GDE DB mapview:

• Licences

• ZE Events only

• Gains only

Example 6
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Anticipating Drilling Hazards

Intra salt geobodies
often contain high 
overpressures !!
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Anticipating Drilling Hazards

Trajectory planning: dealing with targets & anti-targets

Initial

trajectory

Refined

trajectory

Top reservoir structure

Raft 1

Raft 2

Raft 3

Raft 4

Avoiding Geo-Hazards 
requires careful 
trajectory planning

GDE DB helps in 
risk assessment!  

Anticipating Drilling Hazards
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Anticipating Drilling Hazards by Sharing Geo-Drilling Events Information Nationwide

1. A wide range of sub-surface geohazards do exist.

2. Geo Drilling Events Database uses classification system for drilling observations
and geological interpretations causing the GDE’s.

3. ~ 1000 NL boreholes analyzed (and increasing) as part of Joint Industry Project.

4. Convenient user-interface based on webhosted Spotfire/GIS project.

5. GDE DB accessible for all operators in NL

6. GDE DB allows de-risking new well designs now.

7. GDE DB great starting point for further research.

Conclusions
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