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1 BACKGROUND AND SCOPE OF WORK 

WSP is assigned as the consultant to perform a 400kV Substation and 400kV OHL EMF 

Assessment Study Report for Scottish & Southern Electricity Networks (SSEN). The EMF 

Assessment Study is essential to ensure that personnel available in Substations or nearby to the 

OHTL are not exposed to a harmful level of Electromagnetic Field (EMF). 

As per our proposal (70111023) to undertake the EMF studies, the following report is  

issued by WSP. 

▪ EMF assessment Study Report for 400kV OHTL of SSEN – Transmission 

This report covers the EMF assessment study for the 400kV OHTL of SSEN 

Transmission. The proposed tower cross-section diagram considered for the entire study 

is shown below. 

 

Figure 1- Proposed Suspension Tower AD & BD Diagram 
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3 SIMULATION MODEL DEVELOPMENT 

3.1 SIMULATION TOOL 

CDEGS (Current Distribution, Electromagnetic Fields, Grounding and Soil Structure Analysis) tool 

was used to perform the EMF voltage assessment study for 400kV Overhead Transmission Line 

Tower. 

CDEGS is a powerful set of integrated software tools designed to accurately analyse a variety of 

electromagnetic related problems encountered in all industries involving electric networks.  

The use of CDEGS for EMF analysis is recognised within the industry as standard practice. 

 

3.2 CONSIDERATIONS FOR THE STUDY 

The following are the data considered as per the confirmation provided by SSEN 

▪ 400kV Span Length is considered to be 350m. 

▪ Ground Clearence of 400kV OHTL is considered as 9m. 

▪ Optimum phasing is also included in the 400kV OHTL model. 

▪ Maximum 400kV Overhead Transmission Line Length (i.e. 115km) is considered for the 

entire study. 

▪ EMF observation points is extended up to 170m on cross section side of the tower. 

 

3.3 MODEL DEVELOPMENT 

The following are the models that have been developed in CDEGS simulation tool to carry out the 

required EMF assessment study. The insulator lengths provided within the inputs table in section 2 

are approximate lengths and final lengths will be confirmed by SSEN during their detailed design. 

Slight variation in these lengths will have negligible impact on the EMF assessment as the conductor 

has been sagged to have a minimum clearance to ground of 9m and the EMF values are taken at this 

closest point to ground where fields are at their maximum. 
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Figure 2 400kV OHTL Model 

 

Figure 3 EMF Measuring points in YZ Plane in the mid of span 
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Figure 4 EMF Measuring points in YZ Plane in the mid of tower 
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4 STANDARD EXPOSURE LIMITS 

4.1 PUBLIC EXPOSURE LIMITS 

In March 2004, the UK adopted the 1998 guidelines published by ICNIRP. These guidelines (See 

Table 1) are designed to set conservative exposure levels for the general public to electric and 

magnetic fields, and they are endorsed by the UK’s Health Protection Agency, the World Health 

Organisation and the UK Government. 

It is the policy of the electricity industry to follow these independent guidelines. A Code of Practice 

CoP, published jointly in 2012 by industry and the Department for Energy and Climate Change (now 

part of the Department for Business, Energy and Industrial Strategy). This CoP sets out all the 

practical details needed to apply the exposure limits for transmission lines. All exposures in homes 

already comply with the ICNIRP guidelines. The electricity industry designs all new equipment to 

comply with the Government guidelines as set out in the Code of Practice. This includes measures 

such as adhering to statutory ground clearance requirements and ensuring optimum phasing of high 

voltage double-circuit overhead lines.  

The CoP sets the maximum levels for long term public exposure as 360 µT for magnetic fields and  

9 kV/m for electric fields. Long term exposure relates to places of residence or similar where people 

regularly spend extended periods of time. In other environments, where exposure can be deemed 

not to be for a significant period of time, the ICNIRP occupational guidelines, rather that the ICNIRP 

general public guidelines, shall be deemed to apply. 

 

Table 1 – Public Exposure Limits for Power Frequency EMFs 

Sl. 

No. 

Public Exposure Levels Electric Fields Magnetic Fields 

1 
Reference level  

(external unperturbed field) 
5kV/m 100 μT 

2 
Field corresponding to the basic restriction 

(external unperturbed field) 
9kV/m 360 μT 
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4.2 OCCUPATIONAL EXPOSURE LIMITS 

Occupational exposure (see Table 2) is defined as any exposure experienced by an individual 

during work related activities. The limits for occupational exposure are stated in the Control of 

Electromagnetic Fields at Work Regulations 2016. These limits are enforceable and should not be 

exceeded. 

Table 2– Occupational Exposure Limits for Power Frequency EMFs 

Sl. 

No. 

Occupational Exposure Levels Electric Fields Magnetic Fields 

1 
Reference level  

(external unperturbed field) 
10kV/m 1000 μT 

2 
Field corresponding to the basic restriction 

(external unperturbed field) 
20kV/m 6000 μT 
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5 CASE SCENARIO 

Based on the measuring profile and OHTL loading conditions, the following are the cases 

considered as discussed with SSEN. 

Case A considers the expected continuous operating current for the proposed OHTL.  

Case B considers the maximum possible current for the OHTL based on the substation equipment 

ratings being capped at 5000A. It should however be noted that some substation plant is limited at 

4000A so although this assessment has been carried out, it is presented to consider the worst case 

load conditions however case A is representative of the actual operational values. 

 

5.1 CASE - A 

With partial loading of the OHTL (i.e. 3375A), the magnitudes of Electric and Magnetic Fields are 

measured at the mid of span. 

 

5.2 CASE - B 

With full loading of the OHTL (i.e. 5000A), the magnitudes of Electric and Magnetic Fields are 

measured at the mid of span. 
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7 CONCLUSION 

▪ In all the simulated test cases, the results have shown that the simulated values of Electric 

Field are well within the UK Exposure Limit. 

▪ Similarly, the simulated value of the Magnetic Field is well within the UK Exposure Limit. 
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