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1 TECHNICAL GUIDANCE REGARDING INTERACTION BETWEEN CABLES AND 
PARALLEL ASSETS 

1.1 Introduction 

1. During Issue Specific Hearing 6 (ISH6) for the Norfolk Vanguard Offshore Wind Farm 
(Onshore Environmental Matters), the Examining Authority requested that the 
Applicant provide further information as to the evidence of interaction between 
underground cables and parallel running assets. This follows on from the Applicant’s 
response to further written question 12.10 at Deadline 4. 

2. The specific response at Deadline 4 (ExA; FurtherWQ; 10.D4.6 Deadline 4) stated that 
Electromagnetic induction is a phenomenon that can be treated separately in this 
context. Where a HVDC cable (or indeed, any metallic object such as buried pipelines) 
passes through an HVAC magnetic field, a small voltage can be induced, and where a 
continuous current path exists, a current may flow because of this induced voltage. 
This effect only becomes pronounced for longer, parallel runs of cables, rather than 
90 degree crossings such as the Norfolk Vanguard, Norfolk Boreas and Hornsea 3 
crossing, and even then the magnitude of induced current is such (relative to the 
primary current) that the resultant fields are negligible in human health terms.  

1.2 Background 

3. It is well documented, as evidenced below, that when underground pipelines and 
other metallic structures run in the proximity of power transmission lines or cables 
that inductive magnetic coupling can take place which can lead to induced voltages 
on the metallic structure. 

4. The magnitude of the induced voltage is determined by the current flowing in the 
transmission line/cable, distance between the cable and structure and the length of 
proximate running of the assets. 

1.3 References 

5. The following technical standards and reference documents provide guidance on the 
phenomena and the determination of the impact of electromagnetic interference 
between parallel cables and metallic structures. 

a. International Council on Large Electric Systems (CIGRE) Technical Brochure 
(TB) 95 – Electromagnetic Compatibility with telecommunication circuits, low 
voltage networks and metallic structures 
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b. British Standard European Norm (BS EN) 50443:2011 - Effects of 
electromagnetic interference on pipelines caused by high voltage a.c. electric 
traction systems and/or high voltage a.c. power supply systems 

c. Canadian Association of Petroleum Producers (CAPP) Guide “Influence of 
High Voltage DC Power Lines on Metallic Pipelines” 

1.4 Evidence 

6. These technical standards and reference documents consider the following 
implications: 

• Safety issues for people coming into contact with assets 

• Damage to pipelines and other assets 

• Damage to equipment connected to the assets 

7. To perform such interference assessments there are two factors that need 
consideration 

a) Where assets are co-located (distance of parallel running) 

b) Where assets cross 

8. The CIGRE guide and British Standard detail the interference impact caused by AC 
power systems only, as electromagnetic induction only occurs as a result of 
oscillating fields.  There is limited existing literature on the impact of DC power 
systems on metallic assets and currently no formal standard exists, given that under 
steady state conditions, HVDC systems induced voltages on metallic objects are 
negligible. 

9. The likely impact of HVDC systems on metallic pipelines can be found in additional 
references such as the “Canadian Association of Petroleum Producers (CAPP) Guide 
“Influence of High Voltage DC Power Lines on Metallic Pipelines”.  This guide 
illustrates that, similar to HVAC, induction would only occur where circuits and other 
assets are parallel or at very shallow crossings of assets, typically less than 30 
degrees.  Therefore, it can be concluded from this guidance, that for HVDC circuits 
crossing other HVDC circuits or metallic structures at angles greater than 30 degrees 
(as is the case for the Norfolk Vanguard and Hornsea Project Three crossing) then 
the impact can be discounted.   

10. CIGRE provides guidance on the scenario whereby assets cross an AC power system. 
The area including 10 m either side of the crossing should be considered, and using 
the method described in the document, should be approximated to an equivalent 
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parallel length.  A shallow angle of approach will have an increased value of 
equivalent parallel, hence this crossing type will result in the worst case induced 
voltages. 

11. However, CIGRE advises that if the crossing angle exceeds 45 degrees (as is the case 
for the Norfolk Vanguard and Hornsea Project Three crossing) then the crossing 
should be neglected1 as the interference effects will be negligible. Therefore, it can 
be concluded from this guidance, that for HVAC circuits crossing other HVDC circuits 
or metallic structures at angles greater than 45 degrees (as is the case for the 
Norfolk Vanguard and Hornsea Project Three crossing) then the impact can also be 
discounted.   

1.5 Conclusion 

12. From this technical guidance, the Applicant concludes that any interference effects 
and induced voltages will be negligible at the Norfolk Vanguard and Hornsea Three 
crossing location, and other crossing locations, as the crossing will be made at or 
close to 90 degrees.  This is applicable for both a HVAC/HVDC or HVDC/HVDC 
crossing and irrespective of which transmission technology is above or below the 
other at the crossing.   

13. This supports the Applicants comments made in response to Q12.10 of the 
Examining Authorities Further Written Questions (ExA; FurtherWQ; 10.D4.6 Deadline 
4). 

                                                      
1 Section 1.2 of CIGRE TB 95 
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