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1. Coating defect
2. CP-defect
3. Non critical ML defect
4. Gouge or dent defect
5. Gouge in a dent defect
6. Critical ML defect
7. Pinhole / crack
8. Small hole
9. Large hole
10. Rupture
11. Propagated rupture
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%� dike/road constructions
%� damage by traffic (train/airplane)
%# waterwell drill ing
%0 CP defect (insufficient protection)
%� coating defect (root ingrowth, degeneration)
%� dc-interference (stray current)
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�% MIC
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�� weld defect
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�0 material defect
�� design errors
�� over pressure
�? malfunctioning valves
�� (gas) temperature circumstances
�� fatigue (int. pressure)
�% ground movements (uncontrolled)
�� weather circumstances (lightning, temp)
�� errosion (internal)
�# human error (operations)
�0 fatigue (ext. load)
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�? malfunctioning valves
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design pressure 
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% unexpected (incidental) excavations
� hottap by error
� drainage
# deep plowing
0 sheet piling
� ditch cleaning
� construction work
? pipeline  laying
� cable laying
%� normal agriculture activities
%% sabotage/vandal isme/terrorisme
%� dike/road constructions
%� damage by traffic (train/airplane)
%# waterwell drill ing
%0 CP defect (insufficient protection)
%� coating defect (root ingrowth, degeneration)
%� dc-interference (stray current)
%? ac-interference 
%� SCC low + high pH
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�� CP shielding by coated casings
�� weld defect
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�0 material defect
�� design errors
�� over pressure
�? malfunctioning valves
�� (gas) temperature circumstances
�� fatigue (int. pressure)
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�# human error (operations)
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�? demolition
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investigate leakage, area and consequences
call firefighting / police departments
pressure reduction (controlvalve, compressor)
enclose calamity area (yellow card, 3 & 10 kW/m2)
esd blockvalve closure by  CCP
blockvalve closure manually  by  maintenance team
do not block gasflow in parallel pipeline
exercise & train all relevant people
check available means (valves, people)
train guard duty
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depth of cover
wallthickness / steelgrade
pipeline markers
purchase inspection
pressure & flow control
Cathodic Protection
coating type
protective measures
material low toughness
hoop stress level
design pressure 
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coating survey
trench fill (no coating damage)
CP control during construction
hydrostatic pressure test
construction inspection�
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land use planning
one call system (KLIC) + surveillance
aerial patrol
car patrol
foot patrol
zet & zak measurements
drawing check / tracé maintenance
CP control measurements
check pressure control / gas composition
incident analyses
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aerial patrol
car patrol
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zet & zak measurements
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CP control measurements
check pressure control / gas composition
incident analyses
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� wallthickness
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� design pressure
� defect area size
� protective measure
� diameter ?
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� norm. CP protection
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� int. pressure
� crack arrestors
� stress level
� axial load

� soil color
� ground movement
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� CP-measurement
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� US
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disturbance
� mail functioning CP-

components
� corrosive atmosphere

� soil disturbance
� ground movement
� unexpected buildings
� zoning distance
� potential root ingrowth
� tracé control
� drawing verification

� construction nearby 
pipeline

� pot. excavations near 
pipe

� surveillance during 
excavation

� markers
� MM+dGPS

� zoning area's
� ex(d) construction
� zoning distance(IR+GR)
� yellow card
� inform firefighters/police/

ambulance to keep 
distances

� pressure reduction
� blockvalve (auto CCP)
� blockvalve (manually)
� gasflow // pipeline not 

blocked
� enclose calamity area

� trained people
� duty schedule in place
� well known procedures
� equipment (hot tie-in)
� reliable valve's
� repair material in stock
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? pipeline  laying
� cable laying
%� normal agriculture activities
%% sabotage/vandal isme/terrorisme
%� dike/road constructions
%� damage by traffic (train/airplane)
%# waterwell drill ing
%0 CP defect (insufficient protection)
%� coating defect (root ingrowth, degeneration)
%� dc-interference (stray current)
%? ac-interference 
%� SCC low + high pH
�� Overprotection CP (HIC)
�% MIC
�� CP shielding by coated casings
�� weld defect
�#

�0 material defect
�� design errors
�� over pressure
�? malfunctioning valves
�� (gas) temperature circumstances
�� fatigue (int. pressure)
�% ground movements (uncontrolled)
�� weather circumstances (lightning, temp)
�� errosion (internal)
�# human error (operations)
�0 fatigue (ext. load)
�� horizontal drilling
�� vertical dril ling
�? demolition
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o Loss of live (fatality / injury)
o Loss of assets

o Loss of property
o Loss of transport medium
o Loss of transport capacity

o Loss of image / PR
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