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Programm
08.00 -08.15 Registration and start

08.15 Design challange and risk analysis

Feeder 9 pipeline: 
Extensions Paull AGI

Pipeline Paull AGI (IJ B) to Tunnel (IJ C)

Pipeline IJ C to Bulkhead

Pipeline Bulkhead Paull side to Center of Tunnel

Pipeline Center of Tunnel to Bulkhead Goxhill side

Pipeline Bulkhead Goxhill side to IJ D

Pipeline IJ D to Goxhill

11.00 ER Probes remote monitoring by Metricorr (Lars 
Vendelbo Nielsen)

11.30 Water treatment by Bioclear (Herman de Vries)

Decommissioned Feeder 9 with Weilekes Minitrans by Leo van Kuijl

Maintenance

Operation and Maintenance manual

13.00 Site visit
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Pipeline route

The Chalange

Samen bouwen
aan een veilige wereld2
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Cathodic protection specifically designed for a high pressure gas 

pipeline within a water filled tunnel.



Facts & figures
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Gut feeling…

The provided initial design raised a lot of questions. How will it work, what

is the influence on : pipeline, water, concrete, lifetime? What are the risks?
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Result : Executing new risc analysis and using the output in an
adjusted design. 



Risc analysis

Specifications:

• Pipeline must be protected by a primary cp system within the tunnel 

and a back-up system on the outside of the tunnel

• Pipeline will be coated with a FBE coating

• Pipeline will be inserted within the tunnel by “Floating” methode

• Cathodic protection by sacrificial anodes or impressed current system

• Tunnel will be filled with water from Humber River and permanently

closed

• Tunnel wall is constructed out of prefabricated steel fibre reinforced

concrete blocks

• The first and last 100 mtr of the tunnel is constructed with traditional 

reinforced concrete blocks
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Pipeline CP system

• If the primary CP system fails, the back-up system must 

provide protection of the pipeline 

Together we build
a safer world

Primary system
• Zinc sacrificial anodes on 

pipeline
• Aluminium sacrificial anodes 

on pipeline
• Impressed current system with

linear anodes along the
pipeline

• Grouting

Back-up
Impressed current system with
anode groundbeds



Risc analyse FBE Coating

Assumptions:

• Specified by National Grid

Risc analyse:

• Unacceptable risc for coating damage during insertion within the
tunnel

• PP coating No option voor National Grid

Sollution:

• Adding concrete weight coating to prevent coating damage
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Risc analyse water filled
tunnel
River water contains a lot of sulphate which is transfered into hydrogen

sulphites. This is a very toxic and corrosive chemical element
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Risc analyse concrete tunnel 
lining
When the back-up CP system will be used, CP current will penetrate the

tunnel lining to reach the pipeline Wanneer externe kathodische 

bescherming wordt toegepast zal stroom door de betonnen tunnelwand 

geleiden naar de gasleiding. 
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Risc analyse concrete tunnel 
lining
Reduction of Calcium silicatehydrate in the cement matrix of concrete 

causes concrete degradation on the inside of the tunnel lining
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Risc analyse cp

Choice: 
Primary system IC system with linear anodes in tunnel

Back-up system IC system with anode groundbeds 

Risc control IC
• Installation of two lineair 

anodes on tunnel lining
(reduction of current output 
per meter)
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Risc analyse water filled
tunnel

Choice: 
Filter riverwater by Reversed Osmosis which removes almost all sulphates

and chlorides 

Risc control rivierwater
• Water filtration (removal of 

sulphates)
• Use othe water source
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Risico analyse betonnen 
tunnelwand

Choice: 

• Filtration of riverwater by reversed osmosis. The 

increase in resistance results in a lower current density

as well 

• As long as current requirement stays within

specification concrete degradation is no issue.
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Endresult

• Detail design of primary cp system with linear anodes on each side of 

the pipeline within the tunnel. 

• Detail design back-up system with anode groundbeds on both sides of 

the river

• Detail design water filtration by reversed osmosis
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CP systems Feeder 9 project

• Extensions Paull AGI

• Pipeline IJ (B) – IJ (C)

• Pipeline IJ (C) – Tunnel Bulkhead Paull side

• Pipeline Tunnel Bulkhead Paull – Centre of Tunnel 

• Pipeline Centre of Tunnel – Tunnel Bulkhead Goxhill. 

• Pipeline Tunnel Bulkhead Goxhill – IJ (D)

• Pipeline IJ (D) – Goxhill AGI
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Extensions Paull AGI

• Extension Feeder 9  with Isolation Joint A 

• New Feeder 9 on Paull AGI to IJ (B) near fence
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Extensions Paull AGI IJ A
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Extensions Paull AGI IJ A
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Extensions Paull AGI IJ B
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Extensions Paull AGI IJ B
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Extensions Paull AGI end of 
decommissioned Feeder 9
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Extensions Paull end of 
decommissioned Feeder 9
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Extensions Paull AGI end of 
decommissioned Feeder 9
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Pipeline IJ (B) – IJ (C)
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Pipeline IJ (B) – IJ (C)
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Pipeline IJ (B) – IJ (C)
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Pipeline IJ (B) – IJ (C)
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Pipeline IJ (B) – IJ (C)
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Pipeline IJ (B) – IJ (C)
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Pipeline IJ (C) – Tunnel 
Bulkhead Paull side
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Pipeline IJ (C) – Tunnel 
Bulkhead Paull side
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Pipeline Tunnel Bulkhead Paull –
Centre of Tunnel 
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Pipeline Tunnel Bulkhead Paull –
Centre of Tunnel 
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Pipeline Tunnel Bulkhead
Goxhill – IJ (D)
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Pipeline Tunnel Bulkhead
Goxhill – IJ (D)
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Pipeline Tunnel Bulkhead
Goxhill – IJ (D)
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Pipeline Tunnel Bulkhead
Goxhill – IJ (D)
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Pipeline Tunnel Bulkhead
Goxhill – IJ (D)
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Pipeline Tunnel Bulkhead
Goxhill – IJ (D)
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Bulkhead reference electrodes,
ER probes and pH probes

Together we build
a safer world 



Tunnel Bulkhead, ER probes
and pH probes
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Tunnel Bulkhead, ER probes
and pH probes
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Tunnel Bulkhead, ER probes
and pH probes
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Decommissioned Feeder 9
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Decommissioned Feeder 9
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Decommissioned Feeder 9
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Decommissioned Feeder 9
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Thanks for your attention
Questions?


