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1. INTRODUCTION AND SCOPE 

1.1. Project Overview 

1. East Anglia Three Limited (EATL) was awarded a Development Consent Order (DCO) by the Secretary of State, Department of 

Business, Energy & Industrial Strategy (DBEIS) on 7 August 2017 for the East Anglia THREE Offshore Windfarm (EA THREE). The DCO 

granted consent for the development of a 1200MW offshore windfarm and associated infrastructure and is live until 28 August 2022. 

The DCO has now been subject to three non-material variations:  

• In March 2019 EATL submitted a non-material change application to DBEIS to amend the consent to increase the maximum 

generating capacity from 1,200MW to 1,400MW and to limit the maximum number of gravity base foundations to 100. In 

June 2019 DBEIS authorised the proposed change application and issued an Amendments Order. 

• In July 2020 EATL submitted a second non-material change application to DBEIS to amend the parameters of its offshore 

substations (reducing the number of these to one) and wind turbines (a decrease in the number of turbines and an increase 

in their hub height and rotor radius). On 15 April 2021 DBEIS authorised this proposed change application and issued an 

Amendments Order. 

• In August 2021 EATL submitted a third non-material change application to DBEIS to amend the consent to remove the 

maximum generating capacity of 1,400MW and to amend the parameters of its wind turbines (a decrease in the number 

of turbines and an increase in their hub height and rotor radius). The application is currently in the consultation phase. 

2. The onshore construction works associated with EA THREE will have a capacity of 1400MW and transmission connection of 1320MW. 

The construction works will be spread across a 37km corridor between the Suffolk coast at Bawdsey and the converter station at 

Bramford, passing the northern side of Ipswich. As a result of the strategic approach taken, the cables will be pulled through pre-

installed ducts laid during the onshore works for East Anglia ONE Offshore Windfarm (EA ONE), thereby substantially reducing the 

impacts of connecting to the National Grid (NG) at the same location. The infrastructure to be installed for EA THREE, therefore, 

comprises: 

• The landfall site with one associated transition bay location with two transition bays containing the connection between the 

offshore and onshore cables; 

• Two onshore electrical cables (single core); 

• Up to 62 jointing bay locations each with up to two jointing bays; 

• One onshore converter station, adjacent to the EA ONE Substation; 

• Three cables to link the converter station to the National Grid Bramford Substation; 

• Up to three onshore fibre optic cables; and 

• Landscaping and tree planting around the onshore converter station location. 

3. Since the granting of the DCO, the decision has been made that the electrical connection for EA THREE will comprise a high voltage 

direct current (HVDC) cable rather than a high voltage alternating current cable and, therefore, the type of substation that will be 

required is a HVDC converter station. The substation will be referred to here as a ‘converter station’ and this amended terminology 

has been agreed with the relevant authorities on 15 October 2020. It has also been determined that only one converter station will 

be constructed rather than two and that the converter station will be installed in a single construction phase. 

1.2. Purpose and Scope  

4. This Operational Noise and Insulation Scheme (ONIS) sets out the mitigation and control measures to be applied to the operation of 

the EA THREE onshore converter station to minimise potential noise and vibration impacts on nearby residents and other sensitive 

receptors. This plan has been produced to fulfil DCO Requirement 26 (1) which states: 

26.—(1) No part of Work No. 67 may commence until written details that provide for the insulation of that part against the 

transmission of noise and vibration have been submitted to and approved by the relevant planning authority. Work No. 67 

must thereafter be implemented in accordance with the approved details. 

5. The scope of this document relates to the ONIS associated with the onshore converter station comprising Work No. 67, located to 

the north of the existing NG substation and adjacent to the EA ONE Substation (Figure 1 Site Context Plan).  In addition, Construction 

Noise and Vibration Management Schemes (CNVMSs) have been produced for the converter station (EA3-GRD-CON-PLN-IBR-000113) 

and each stage of the onshore connection works and are provided under separate cover.  
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6. Construction works at the Converter Station will be some of the first onshore connection works to commence.  The access track and 

temporary laydown will be constructed in Summer 2022 with the remaining works being undertaken from Q2 2022.  

7. Vibration management is not considered within the scope of this plan as no impact, with respect to vibration, is expected at any 

nearby receptors, as stated in Volume 1 Chapter 26 of East Anglia THREE Offshore Windfarm Environmental Statement (ES), 2015. 

8. The objectives of this ONIS are to: 

• Identify and assess the potential activities associated with the operation of the onshore converter station that could lead to 

noise impacts.  

• Identify and evaluate noise mitigation measures, in order to ensure compliance with relevant UK legislation, DCO Requirements, 

environmental commitments as set out in the Environmental Statement (ES), and best practice. These measures will only be 

revised with the agreement of Mid Suffolk District Council (MSDC). 

1.3. Background 

9. An Operational Noise Assessment was carried out during the Environmental Statement (ES) process of the East Anglia THREE Project. 

The impacts of the operation were assessed with reference to the existing environment (the baseline) as represented by noise 

monitoring undertaken around the converter station. 

10. Following the detailed design of the onshore converter station, the noise assessment has now been repeated. The noise from the 

onshore converter station was predicted by modelling the noise sources using Cadna-A noise modelling software. Cadna-A 

incorporates the prediction methodology within ISO 9613-2:1996 ‘Acoustics. Attenuation of sound during propagation outdoors’. 

The need for additional mitigation was identified and the noise modelling repeated to ensure compliance with the relevant DCO 

limits (see Section 4 of this report).  

11. In order to ensure no significant impact from noise levels during the operation of the onshore converter station the DCO Requirement 

26 (2) states that: 

26 (2) the rating level of operational noise immissions (including any relevant penalties for tonal or impulsive noise in 

accordance with BS4142:2014) from Work No. 67 alone (including transformers, air handling units and cooling fans) must 

not exceed 5dB above the background (LA90,1hr) level during the daytime (07:00 – 23:00) and 35 dB LAeq,15 min during 

the night time (23:00 – 07:00) at Bullenhall Farm (610287, 246601) Hill Farm (609088, 245652) and Woodlands Farm 

(609597, 246806).  

(3) Sub-paragraph (2) does not apply to any emergency event, maintenance and repairs or to any commissioning or testing 

event previously notified to the relevant planning authority. 

12. Furthermore, DCO Requirement 26 (4), requires a noise monitoring survey to confirm these levels as follows: 

26 4) Within three months of the completion of commissioning of any part of Work No. 67, the undertaker must submit 

measurements to the relevant planning authority taken in the vicinity of the relevant property or properties specified at sub-

paragraph (2) to confirm the rating level of operational noise immissions do not exceed the levels specified in sub-paragraph 

(2), including details of any remedial works and a programme of implementation should the immissions exceed the stated 

levels. 

(5) Measurements must be undertaken in accordance with the equipment specifications, measurement procedures and 

monitoring equipment positioning guidelines outlined in BS 4142:2014. 

(6) For the purposes of this requirement, “completion of commissioning” means the date when the circuits have been fully 

tested and verified that they are able to transmit their rated power capacity to the grid connection point and National Grid 

has issued an FON (final operation notification) to the generator. 
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2. ABBREVIATIONS  

 

 

3. PROJECT DESCRIPTION 

3.1. Site Location and Surrounding Area 

13. The newly built EA ONE Substation and the National Grid (NG) Bramford Substation are key features in the local landscape. These are 

located to the west and to the southeast respectively of the EA THREE Converter Station compound. The landscape around these is 

predominantly farmed agricultural land. Large open fields feature extensively around the site, which are mainly used for arable crops. 

Field boundaries are often hedgerows occasionally with hedgerow trees and intermittent woodlands or woodland shelterbelts. 

14. The main settlement pattern in the area is of isolated farmsteads and small villages, which are scattered throughout the landscape 

and often situated within the valleys. The local area interspersed with farm buildings, barns and residential houses. To the east, lies 

the western edge of Ipswich, which is visible in long views from elevated positions across the area.  

15. Transport links include the busy A14 to the east and A1071 to the south, the rail line through the Gipping valley and a network of 

minor roads, tracks and footpaths in the west of the area. 

16. In terms of baseline noise, the onshore converter station site is situated in a quiet, rural area and as such there are few dominant 

noise sources. During daytime hours, increased traffic levels on the nearby A14 and A1071 make a significant contribution to the 

ambient and background noise levels. Peak noise levels generally result from individual vehicles passing close to a receptor location, 

farm vehicles in the fields, or noise from animals such as dogs or geese. 

CNVMS Construction Noise and Vibration Management Scheme 

CLO Community Liaison Officer 

CoPA Control of Pollution Act 1974 

DBEIS Department of Business, Energy and Industrial Strategy 

DC Direct Current 

DCO Development Consent Order 

EA ONE East Anglia ONE Offshore Windfarm 

EA THREE East Anglia THREE Offshore Windfarm 

EATL East Anglia THREE Limited 

ES Environmental Statement 

FON Final operation notification 

GIS Gas insulated switchgear 

HVDC High Voltage Direct Current 

MSDC Mid Suffolk District Council 

MW Megawatt 

NG National Grid 

OFTO Offshore Transmission Owner 

ONIS Operational Noise Insulation Scheme 

SLM Sound level meter 

STATCOM Static Synchronous Compensator 
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17. Currently at night, the existing NG Bramford Substation is a noise feature in the area, but this is less so during the daytime. Other 

noise sources are high altitude aircraft, wind in the trees and birds. Observations made as part of the Operational Noise Monitoring 

Assessment for the recently built EA ONE Substation (Onshore Substation Operational Noise Assessment DCO Requirement 24 Final 

for Discharge, August 2020, Document Reference EA1-GRD-N-OWC-238737) indicated that the sound from the substation was 

inaudible at the sensitive rectors in its vicinity. 

3.2. Onshore Converter Station Description 

18. The onshore converter station can be divided into the following five systems, in accordance with the Converter Station Layout Plan 

included in Figure 1 and Table 3-1 shows the technical features of each of these systems: 

• Converter and Control Buildings 

• DC Yard 1+2 

• Converter Feeder Area 

• Transformer Area 

• AC Switch Yard 

• Outdoor Cooler Platform 

Table 3-1 Onshore Converter Station Systems 

Description  Units 
Approximate Maximum 
Height (m) 

Converter and Control Buildings 

Converter Building with Electircal Equipment 1  20.8 

Control Building with Switchgears, Control and Auxilliary rooms 2  6.8 

DC Yard 1+2 

DC Reactors  6 7.5 

Surge Arrestor  22 7.5 

Cable Sealing End  2 8 

DC Disconnector with Earthing Switch  2 10.5 

DC Voltage Measuring Devise  2 6 

DC Chopper Reactor  2 8.5 

Converter Feeder Area 

AC Disconector with Earthing Switch 3 13 

Capacitive Voltage Divider  3 10 

Surge Arrestor  3 11.5 

Transformer Area 

Converter Transformer (with noise enclosure) 3+1  10 

Surge Arrestor 3 14 

Star Point Current Transformer 1 11.2 
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Description  Units 
Approximate Maximum 
Height (m) 

Star Point Surge Arrestor Battery 1 4.5 

Star Point Reactor 1 8.5 

Star Point Resistor 1 5 

AC Switchyard 

PLC Capacitor Tower 3 7.5 

PLC Reactor 3 8.5 

Insertion Resistor 3 12.5 

Insertion Resistor Disconnector 3 10.7 

AC Circuit Breaker 3 7.3 

Current Transformer 3 8.2 

Surge Arrestor 3 7.5 

AC Cable Sealing Ends 6 8 

Outdoor Cooler Platform 

CWC Cooler Banks 9 8.5 

 

4. LEGISLATION AND GUIDELINES 

19. The following legislation and guidelines are relevant to the operational noise assessment: 

• Noise and Statutory Nuisance Act 1993; 

• Environmental Protection Act 1990; 

• Control of Pollution Act 1974 (CoPA); 

• BS 4142:2014 +A1:2019 ‘Method for rating industrial noise affecting mixed residential and industrial areas’; and 

• ISO 9613-2:1996 ‘Acoustics. Attenuation of sound during propagation outdoors’. 

5. OPERATIONAL NOISE AND INSULATION SCHEME GOVERNANCE 

20. Ensuring compliance with the ONIS will be the responsibility of responsibility of EATL until the divestment of the facility to the 

Offshore Transmission Owner (OFTO)1. 

6. LOCAL COMMUNITY LIAISON 

21. EATL is committed to providing clear communication to local residents and will manage public relations with local residents and 

businesses. Proactive community liaison will be maintained, keeping local residents informed of the type and timing of works 

 

1 Although the EA THREE onshore transmission works will be constructed by EATL, in the UK, separate Offshore Transmission Owners 
(OFTOs) take responsibility for offshore transmission assets, such as the EA THREE Converter Station under long-term OFTO licences. 
The converter station will, therefore, be operated following divestment, by an OFTO 
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involved. A combination of communication mechanisms such as posters, notices, exhibitions, letters, newsletters, website updates 

and parish council meetings will be employed to keep local residents and businesses informed. 

22. A designated EA THREE Community Liaison Officer will field and respond to any public concerns, queries or complaints in a 

professional and diligent manner as set out in the Community Liaison and Public Relations Procedure.  The Complaints Procedure will 

be publicised and complaints will be directed to the EATL Community Liaison Officer. All enquiries will be logged, investigated and 

rectifying actions taken when deemed appropriate. Enquiries will be dealt with in an expedient and courteous manner. Details of 

complaints will be reported to MSDC within 48 hours. 

7. OPERATIONAL NOISE ASSESSMENT 

7.1. Assessment Methodology 

23. An operational noise assessment has been undertaken and is included as Appendix 1. The document is summarised here for 

completeness. In order to perform the operational noise assessment, a 3D model has been created to predict the noise levels that 

will arise from the operation of the new onshore converter station. 

24. The noise model has been created using Cadna-A, a computer-based noise propagation modelling package which incorporates the 

calculation procedure set out in ISO 9613-2:1996. This calculation procedure is recommended by the European Commission to 

determine noise from industrial sources. 

25. Cadna-A has been created to estimate the contribution to noise levels at each noise sensitive receptors location, taking into account 

the following corrections: 

• Distance propagation; 

• Directivity effects; 

• Screening effects, due to existing buildings or other structures; and 

• Ground effects. 

26. Finally the estimated noise levels have been compared with the noise criteria. 

7.2. Noise Sensitive Receptors 

27. The ES and DCO Requirement 26 (1) identify a number of receptors that are potentially sensitive to noise impacts during operational 

stage of the onshore converter station. These are shown in Table 7-1 and Figure 2. 

Table 7-1 Noise Sensitive Receptors – Onshore Converter Station 

Receptor  

Co-ordinates 

Easting  Northing 

Bullenhall Farm 610287  246601 

Hill Farm House 609088 245652 

Woodlands Farm  609597  246806 

7.3. Noise Criteria 

28. This ONIS has been produced to fulfil DCO Requirement 26 (1). With respect to the limits presented in DCO Requirement 26 (2) (as 

set out paragraph 10, it is the night time noise limit that is the more stringent and it is this that was considered in the operational 

noise assessment, as summarised in Table 7-2. 
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Table 7-2 Noise Criteria 

Noise sensitive receptor 

Limit value (LAeq, 5min) (including any relevant penalties 

for tonal or impulsive noise, in accordance with 

Section 8 of BS4142:2014) 

Bullenhall Farm  35 dB(A) 

Hill Farm  35 dB(A) 

Woodlands Farm  35 dB(A) 

7.4. Main Noise Sources 

29. The main noise sources, during the operational stage of the onshore converter station, have been identified and are listed in 

Table 7-3 along with their apportioned noise limits: 

Table 7-3 Main Noise Sources 

Component  Assumed Noise Protection Measures  Noise Limit 

Transformer (each box) Completely enclosed Transforer. 

Three sides shall be covered by fire protection walls, front wall 

and roof by removable noise protection panels. 

LW <= 88 dB(A) 

Reactor , each (2x3) Outdoor Sound Enclosure LW <= 80 dB(A) 

Converter cooling fans, in 

all 

Appropriate sound mitigation measures LW <= 95 dB(A) 

HVAC cooling fans (1 

cooler bank) 

Appropriate sound mitigation measures, installed on Converter 

Cooling Rack 

LW <= 85 dB(A) 

Converter transformer 

cooler, per transformer 

Appropriate sound mitigation measures / Low Design for Fans LW <= 88 dB(A) 

Auxillary Transformer 

(each) 

Appropriate sound mitigation measures by supplier/ Alternatively 

completely enclosed transformers installed at technical building 

LW <= 78 dB(A) 

AC Filter (All Filters, 

3phase) 

Appropriate sound mitigation measures by supplier LW <= 88 dB(A) 

PLC Filter (All filters and 

reactors, 3phase) 

Appropriate sound mitigation measures by supplier LW <= 85 dB(A) 

Air ventilations units/fans Appropriate sound mitigation measures LW <= 75 dB(A) 

Air ventilation openings 

(exhaust), in all 

Appropriate sound mitigation measures LW <= 75 dB(A) 

4 Air ventilations supply 

units/fans, total (2x 100%) 

Appropriate sound mitigation measures LW <= 83 dB(A) 

1 Air handling unit (1x 

100%) 

Appropriate sound mitigation measures LW <= 75 dB(A) 

1 Dry cooler unit Appropriate sound mitigation measures LW <= 80 dB(A) 

4 Air supply/exhaust fans, 

each 

Appropriate sound mitigation measures LW <= 71 dB(A) 

HVAC systems, in all Appropriate sound mitigation measures LW <= 75 dB(A) 

7.5. Assumptions 

30. The following assumptions have been made when preparing the noise model, to consider the worst case: 

• Noise emission levels have been incorporated into the model as area sources or punctual sources; 

• The noise levels of noise sources have been given in octave spectrum of 31.5 or 63 Hz to 8 kHz; 

• The modelling has assumed that each receptor is subjected to favourable sound propagation from each sound source. That is, 

each receptor will be assumed to be downwind from all sources simultaneously. Thus, the worst case will be assessed; 

• The ground absorption factor G will be set to 0.5; 

• The number of reflections allowed in the model will set to 2; 

• Atmospheric sound absorption effects were calculated for 10ºC and 70% relative humidity; and 
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• All the noise sources will operate for 24 hours in steady conditions. 

7.6. Noise Results   

31. The results of the CadnaA predictions, based on the above methodology and considering the additional mitigation, were compared 

with the noise criteria set out in the DCO. Appendix 2 of this document shows noise maps of the estimated noise levels at the receptor 

sites and the results are presented in Table 7-4. 

Table 7-4 Noise Results 

Onshore Converter Station Operational Noise Assessment 

ID Name Receptor Sensitivity Predicted 
Noise Level 
dB(A) 

Rating Level 
dB(A) 

Noise 
Criteria 

dB(A) 

Fulfilment 

R1  Cones Farm  High 30 33 - - 

R2  Hill Farm  High 32 35 35 Yes 

R3  Black Cottage  High  25 28 - - 

R4 Woodlands 
Farm  

High 30 33 35 Yes 

R5  Willow Cottage  High 29 32 - - 

R6 Bullenhall Farm  High 32 35 35 Yes 

R7  Burstall Hall  High 28 31 - - 

R8  Walnut Tree 
Farm 

High 28 31 - - 

7.7. Conclusion 

32. The results show that estimated noise levels (including any relevant penalties for tonal or impulsive noise in accordance with section 

8 of BS4142:2014) at all receptors will be below the noise criteria stated in the Requirement 26 (2) of the DCO. 

8. RECOMMENDATIONS 

8.1. Operational Noise Monitoring 

33. As required by DCO Requirement 26 (4), within three months of the completion of the commissioning of the onshore converter 

station, noise measurements will be taken at agreed locations in the vicinity of Bullenhall Farm, Hill Farm and Woodlands Farm to 

verify that noise levels at each location do not exceed the requirement stated in Requirements 26 (2). A Commissioning Noise Report 

will be submitted to MSDC setting out the monitored noise levels and including a comparison with the levels set within the DCO. 

34. Should noise from the converter station not be the dominant source at the receptors, additional monitoring would be undertaken 

closer to the converter station to determine a source level. Further calculations would be undertaken to determine the noise level 

from the site at the receptors.   

35. Furthermore, should complaints be received as a result of noise from the operation of the onshore converter station, where deemed 

necessary additional noise measurements will be undertaken to identify whether the noise level criteria is being exceeded (see 

Requirement 26 (2) of the DCO). 

36. Measurements will be taken by a suitably qualified acoustician in the vicinity of the property or properties. Where access to a property 

is not granted to undertake such measurements, measurements shall be undertaken at a location that is considered by the 

acoustician to be representative of noise levels at the property or properties in question. 
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37. Measurements will be taken for a period of an hour, during the quietest part of the night (assumed 12:00-04:00), during a time when 

the onshore converter station is known to be fully operational.  

38. Where appropriate, any transient noise sources, other than those from the onshore converter station, will be identified where 

possible, isolated and removed from the measurements. In addition, consideration will be given to logarithmically subtracting 

baseline background noise levels. 

39. Measurements would be taken in accordance with procedures within BS 7445: Description and measurement of environmental noise, 

using a suitably calibrated Type 1 / Class 1 sound level measuring equipment. 

40. The results of the measurements would be documented in a format suitable for submission to the MSDC. If a significant impact was 

identified, mitigation measures would be recommended to reduce the noise levels. Further compliance testing would be undertaken 

to identify whether the additional mitigation measures had successfully reduced the noise levels such that the noise impact was then 

deemed compliant and not significant to the receptors. 

9. REFERENCES 

The British Standards Institution, 2014, amended 2019, BS 4142:2014 +A1:2019 ‘Method for rating industrial noise affecting mixed 
residential and industrial areas’, London, BSI 
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APPENDIX 1 OPERATIONAL NOISE ASSESSSMENT 
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APPENDIX 2 NOISE MAPS 
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