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Acronym Description
MAP Misseddpproach Procedure
MCA Maritime and Coastguard Agency
MDA Managed Danger Area
MERRA MoDern E#Retrospective Analysis for Research and Applications
MET Meteorological
MGN Maritime Guidance Notice
Mil AIP Military Aeronautical Information Package
MOD Ministry of Defence
MSA Minimum Safe Altitude
MTI Movin@argetndicator
NAIZ NonAutomatitnitiatioZone
NATO North Atlantic Treaty Organisation
NATS NATS Ltd. (formerly National Air Traffic Services Ltd.)
PAR Precision Approach Radar
PEXA Practice and Exercise Area
PSR Primary Surveillance Radar
RAP Recognisedir Picture
RCS RadarCrossSection
SARG Safety and Airspace Regulation Group
SSR Secondary Surveillance Radar
TV Television
UHF UltraHigh Frequency
UK United Kingdom
UKLFS UKLowHyingSystem
VFR Visual Flight Rules
VHF Very High Frequency

Acronyms
Acronym Description
ADR Air Defence Radar
AGL AboveGround.evel
AMSL AboveMeanSealevel
AIS Aeronautical InformaS8envice
ANSP Air Navigation Service Provider
ASAC Airspacé&urveillance am@ntroBystems
ATA AeriallacticsArea
ATC Air Traffic Control
ATCO Air Traffic Control Officer
ATM Air TraffiManagement
ATS Air Traffic Services
CAA Civil Aviation Authority
CAP Civil Aviation Publication
CAS Controlledirspace
CNS Communicatiddavigation arsurveillance
DCO Development Consent Order
DIT Department for Transport
DIO Defence Infrastructure Organisation
DSC Digital Selective Calling
FIR Flight Information Region
FL Flight Level
GPS GlobaPositioning System
HMR Helicopter Main Route
IAIP Integrated Aeronautical Information Package
IFF Identificatidfriend oFoe
IFR Instrument Flight Rules
IMC Instrument Meteorological Conditions
LFA Low Flying Area
LOS Line of Sight
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Units
Unit Description
DM Decimeter
Ft Feet
Km kilometre
GW Gigawatt
M metre
m/s metre per second
MW Megawatt
Nm Nautical Mile
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1.3.1.1 The effects of wind turbines on aviation interests have been widely publicised but the primary conc
one of safety. Therexagousubtleties in the effects but there are two dominant issues:

1
1.1.1.1 Orsted Hornsea Project Three (UK)pmhtthehalf ddrsted Power (UK).Lisl promoting the
developmenttbe Hornsea Project Tid#ehore Wind Fahmeraftereferred to &ornsea Three
Hornsea Thre® aproposedffshore wind farm located iscimermMorth Seddornsea Three is q
locatedvithn theformemHornsea Zorie the southern North Sea. The Hornsea Thraeaisay
696kn?, at a distance b21kmfrom the UK coastl{g€lrimingham, Norj@kd 10.1 km from the
median lineetween UK and Dutch territorial vediiéssclosest pdifigurel.1).

1.2.1.1 The purpose of theiationMilitary and Communication Technicaliftpanalyse the potential for
Hornsea Three to present an impagatonmilitary and communicatienests within seuthern
North Seaviation, military and communication studgetriegurel.1 for spatial extent of study area,

Physical obsttiani turbinesinder construction or decommissioning (and associated cranes) and
operational turbires present a physical obstruction at or di@saft@eispace routings (e.qg.

HMRs or an aerodrome/helicopter offshore @atform);

Radar/Air Tfef Services (ATiSIh the use of Primary Surveillance Radar (PSR) and Precision
Approach Radar (PAR), the rotation of wind
radar display screen. This can affect the safe provision of air nacemtsnitsean mask
unidentified aircraft from the controller and prevent them from accurately identifying aircraft ur
their control. This could result in miscommunication and confusion causing an increase in work
for the controller and unsafécggprovision; andome cases, radar reflections from the turbines

can affect the performance of the radar system itself.

which is delineatedal®plid black line) 1.4.1.1 This document utilises the following structure:

1.2.1.2 This AviatipMilitary and Communication Technical Report specifically provides the technical informationy|
and modelling results relating kottmsea Threwiation, military and communication Environmental

Impact Assessment (EbAjupport the assessments on MOD infrastructure and operations, NATS ¢
infrastructure and operatemmsmunication systems, and helicopter opegaiatisgse of HMRs q
and ability to access offshore install@tiengork preged has been carried out in accordance with q
guidance in the Civil Aviation Authority (CAA) Publication (CAP) 7&}. (GAA | RHs0ciated q
withall aviation, military and communicatieptorss presented in volume 2, ch@pfeviation, q
Military and Communication
1
1
1
1

:

Sectionl (this section) gives an introduetion purposéo the Aviation, Military and
Communication TechnieploR;

Sectior identifis the aviation, military and communication study area;

SectiorB outlines the existing aviation baseline environment;

Sectiod provides the assessment methodology;

Sectiom analyses the impact on NATS operations;

Sectiorb considers the impact on MOD Airspace Surveillance and Control Systems (ASACS
operations;

Section? studies the operational impact on helicopter support operations to the offshore oil and g
industries;

Sectio outlines the fmtial impact on offshore communication;systems

Sectio® presents the assessment concluamhs

SectioriOliss thereferences used throughout the assessment.
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a Three
3.1.1.1 TheHornsea Three araagaand offshore cable corridor are situated in an area of Class G uncontrolled

airspace, which is established from the surface up to Flight Leapipfek)mately 19,50@uftd)
Class C controlled airspadechs established above FL 195. Under these classifications of airspace
2.1.1.2 Specifically, thornsea Threwiation, military and communication study area covers: the following applies:

2.1.1.1 TheHornsea Threwiation, military and communication study area encapsulates the Hornse
arrayarea and offshore cable corridor, astivelhaspace betweenHbensea Threerayareaand
the UK mainlafrdmNorwich airpaatthe south and RAF Staxton Wold to tiieeebigurel.1).

! Theairspace most likilipe used by helicopters servicing Hornsea Three. Itis not yet known which 1  Class G uncontrolled airspace: any aircraft can operate in this area of uncontrbited airspace wit
helicopter provider would be used for Hornsea Three or from which airport the helicopter operato  any mandatory requirement to be in communication with an ATC unit. Pilots of aircraft operating
would be based, however flights are likely to originate from the east coast of the UK or to come from (Visual Flight Rules) in Class G airspace are ultimately responsible for seeing and avoiding o

an offshore base or vessel with helicopter personnel transfer aircraft and obstructions; and
! Radars on the east coast of England that could poten82yrdeigttiblade tipnd turbines 1 Class C controllddspace: all aircraft operating in this airspace must be in receipt of an air traffic
within thelornsea Three arsmgaboundar{seeFigurel.1); service (ATS).
I Il;lizllljcrc;?;;r Main Routes (HMR) operating within the ffiHotyséa Three anrapésee 3.1.1.2 In. theHornsea Three_ar_zaaga the Class G u_ncont.ro.lled airspace below FL 195 is subdivided into areas
1 Offshore platforms that hams@nsultationroneshat overlap withe Hornsea Three array with the following aviation stakeholder regigonsibi
area(seeFigurer.1); 1 Anglia Radar: based at Aberdeen Airport and employing NATS PSRs, has its area of responsil
T Low flying areas and military practice areas that intersect or are adjacent to the Hornsea Three array  established for the provision of ATC services to commercial helicopter operations that support
area and offshore cable co(sdeFigures.1); offshore oil and gas industry, from the surfdtle 6% @pproximately 6,500 ft.); and
T Microwave links within 30 km from the dhetid¢ashsea Three array @esrigures.1); and f MOD ASACS: uses its Air Defence Radar (ADR) resources in support of operational flights wi
1 Very high frequency (VHFhighefrequency (UHF) communications. UK airspace and for training exercises. Two Managed Danger Areas (MDASs) are established

the North Sea (Central anth8ouMDA). Within the lateral and vertical confines of the MDAs, air
combat training, high energy manoeuvres and supersonic flight can be expected. The Southern |
(EG D323) is located alibgelornsea Three areagaand is divided into six distmeeisa(A,

B, C, D, E and F). EG DgiBarea D$ located directly abovéibrsea Three araagaand,

when active, operates from FL 50 up to FL 660.

Note: When the Southern MDA is activated, Anglia Radar will restrict offshore helicopter operat
to FL 40 and below.

2.1.1.3 The aviation, military and communication study area includes Hornsea Project One which was granted
development consent by the Secretary of State for Energy and Climate Chang@éid Bedember
Hornsea Project Two which was granted development consent by the Secretary of State for Energy and
Climate Change in August p8Hd&Figurer.3). The studyr@a for undertaking the assessment of
cumulative effedgthe same, with the exception of the assessment of cumulliativeddieicish
encapsulates the southern North Sea and adjacent Dutch terrissiaheatels/(the orange line
in Figurel.1) which also includes other offshore wind farms in the southern North Sea and in Dutch
territorial waters that could have potential effects on identified radar receptors. 3.1.1.3 TheHornsea Thredéfshore cabt®rridgrincludinthe offshore HVAC reactive booster staticim
areapasses through the WastieATactics Area (ANIBththe Wash ATA SquathOffshore Safety
Areaand aniato airefuelling are@he ATAs are airspace of defined dimensions designated for air
combat training within which high energy manoeuvres are regularly practiced by aircraft formati
Autonomous operations are only permitted within ATAs above FL 19&nyhendinparary
Reserved Airspace (TRALtiVENATS, 2017b)
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Air combat trang by military aircraft practicing high energy manoeuvres regularly takes place i the
areas listed here. The ATA Wash North operates between FL $0e¢cAHIA24ash South operates _ N o
between FL 50 and FL 175. Both areas experience intensevitjlitady heficopter pilots are 3.3.1.1 An assessmentratiar tracks for all flights transiting K#6#\@ithin 9 nm of Hornsea Three was

strongly advised to avoid the area; if this is not possible, they should request a service from London Raddpdertaken to provideiaderstanding of éwatiobaseline. NATS were commissioned to provide an

via London Flight InforméNeds, 2017b). analysis of a typical month of stored radar dates@rtmbuffe(NATS, 2017d)ata was extracted
from the NATS data warehouse for the entire month of October 2017 from surface upde a pressure al
Offshore Safety Areas are promulgated on aeronautical chaott' tarésignof intense offshore of 000 ft (FL60).

helicopter activity and to enhance the situational awareness through the mandatory use of radiotelephony o o o . _
contact and secondary surveillance radar by aircraft that are operating within the boundary of §1§nj1'é\lAf‘)§dar_ tracks were traced to their point of origin and destination. The resullSgureshant in
2017b). Thérdo air refuelling area is permanently available and allows refuelling for aircraft during flight/iSted ifable3.1.

(NATS 2017¢). 3.3.1.3 The majority of fliglesordedre returhelicoptdtights from Norwich airfield (an average of six return

flights a day). Two return flights over the entire month aresirside{amaverage of 0.06 flights a
day)One of these flightasa Hornsea Threwrine mammal and ornithalegg! swey which was

The UK Low Flying System (UKLFS) covers the open airspace of the whole UK land mass and surround'@gginme flight from Humbeesideovered the entire Hornsea Hirayarea on 26ctobeR017.

sea areagenerally out to 2 nm from the coastline, from the surface to 2,000 ft. Above Ground LevelThe data also indes a single flight from outside the UK FIR whizhuthatesd to northwiesbugh
(AGL) or Above Mean Sea Level (AMSL). The Hornsea Three dredyrar¢b.8in) from the theHornsea Three aramga at 800ft on 300ctober 2AF.This is considered by NATS to most
UKcoast(at Trimingham, Norfaik)not affect routine Militavy Flying activity probably be a light aircraft transiting between Edinburgh and Holland.

Military low flying operations

3.3.1.4 Inorder to provide an indication of the traffic volume at each 500 ft height band henosgkhe area, t
total of seconds fligite within 500 ft pressure altitude bandshei®im buffer was also
The Ga#etysd Airspace Regulation Group (SARG) is responsible for the regulation of Air TrafficdeterminedEach radar retwmasequated to a 4 second flight tim¢iofheea Three aerial survey
Services (ATS) in the UK; the planning and regulation of all UK airspace, including the communicatior®) 250ctober 20 was excluded. This data was converted into percentage of flight times at each 50G

navigation drsurveillance (CNS) infrastryahdealso has the lead responsibility within the CAA for altitude band as shownable3.2). The greatest percentage of flights are flown BeRvder-L29
all wind turbine related issues. At all times, responsibility for the provision of safe services lies with t{between 2,500 and 2,90@Flfights at the lower altitudes can be attributed in the main to flights
ATS provider or Air Navigation Service ProvigdgC A\ 3016¢) descending to or ascending from the KeSettuainglatforms.
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Table3.1: Return flights from point of origin/destination within 9 nm of Hornsea Three during October 2017. Return fiightsrom | | |
. Date (October 2017) Humberside Return flightsromNorwich Return flights (other)
Date (October 2017) Retumn fI|ght.$rom Return flightsromNorwich Return flights (other)

Humberside 29 0 0 0
1 0 8 0 30 0 11 1
2 0 6 0 31 0 5 0
3 0 6 0 Total 2 184 1
4 0 8 0
> 0 2 0 Table32.  Volume of flights at each 500 ft height band within 9 nm of Hornsea Three.
6 0 6 0
. 0 5 0 Pressure Altitude (x 16D Sum of seconds Percentage of flight&o)
8 0 5 0 Oto4 208 0.3
9 0 7 0 5t09 800 11
10 0 11 0 10to14 4812 6.4
11 0 8 0 15to19 15516 20.5
12 0 4 0 20to24 14780 19.5
13 0 4 0 25t029 20468 27.0
14 0 4 0 30to34 13032 17.2
15 0 9 0 35t039 3724 4.9
16 0 5 0 40to44 476 0.6
17 0 5 0 45t049 1,080 1.4
18 0 3 0 50to54 220 0.3
19 0 2 0 55t060 612 0.8
20 0 5 0 Total 75728 100.0
21 0 3 0
22 0 2 0
23 1 10 0
24 0 12 0
25 1 7 0
26 0 11 0
27 0 7 0
28 0 2 0
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Tabled1l: Hornsea Three turbine dimensions and parameters.

. : Maximum blade tip height : : Minimum turbine Spacing
Maximum number of turbing Maximum rotadiameter (m)
above LAT (m) (m)
This section presents 300 250 195 1,000
o _ _ . N o 160 325 265 1,000
1 The Hornsea Three project information used in the aviation, military and communication

assessments, including nieedmum design scenarihie specific notification and lighting

requirements and the helicopter operatjomahrents 4.2.2 Notification antdightingrequirements
Theradar LOS lysised for thBIATS i t t and the MOD ASACS i t . : - : : N
f asse;:sriremnd analysised for Impact assessment an © Impﬁ?.%.z.l The Hornsea Three turbines will be lit in accordance with the mandated requirement for the lightir

wind turbine generators itettKorial waters as set out at CAP 393: The Air Navigation Order 2016 and
q%egulations, Part 8, Chapter 2 (CAA, 20d,68AP 764: CAA Policy and Guidelines on Wind Turbines,
Sixth Edition (CAA, 2018egcifically, asguested in pagplication cartation with the MCA (letter

29 August 201&ach wind turbwvédlbe fitted with at least one medium intensity s@igaadela

aviation light for SAR purpasdghdoundary turbines, where they are more thmaa@08hall

be litwithamggle ® 00 candel a, red aviation |light, f1l a:t
turbinesT hefinallightin@arrangement fidornsea Threellbe consulted on with Ministry of Defence
(MOD) and Maritime Coastguard Authority (MCA).

1 The operational assessment methodology used to augment the LOS analysis and used for th
helicopter operations assessmith includes tpetential effect #tMR andaccess to
offshore installations.

The indicative turbine rating and dimensions for Hornsea Three digbiddwinisummary,
Hornsea Three could reemsaximum dd@urbinesocated within the Hornsea Three array area. The

maximum turbine blade tip height could B&3imtabove Lowest Astronomical Tifl@hédgh 4222  Lightingequirements associated with helicopter hoist operations will be implemented as set out in C
this would only apiplya development scenario comfi@ny fewer turbines (on the basis that the 437 Standards for offshore helicopter landing are21@ APhespecificatiorinclude that the
individual turbines of this size would be expected to have a larger capacity) wind turbine structure should be clearly identifitgefrarsing a simple designator (typically a two

digit or thregigit number with block identification), painted in 1.5 m (minimum) characters in a contrast
colour, preferably black. The turbine desidibatpainted on the nacelle top covér idiiging an

area adjacent to the turbine rotor blades. A helitvdibtliglited on the nacelle of the wind turbine
within the pilot's field of view. This should be a green light capable of displaying in both steady and fla
signal mode.steady green light is displayed to indicate to the pilot that the turbine blades and nace
The Hornsea Three turbines will be installed using up to four installation vessels. The turbines will be liftee secure and it is safe to operate. A flashing green light is displayed to indicate that the turbine i
into place during construction and removed during decommissioning usingocraaeh loesgetl state of preparation to accept hoist operattbes displayed during hoist operations, that parameters

) . o . ) are moving out of limits. When the light is extinguished this indicates to the operator that it is not se
Construction of the Hornsea Three arrég/argeipated to start in 2022@uid take up éight conduct helicopter hoist operations.

years over two phases. A gap of up to three years will occur between an activity finishing in the first phase

and starting in the second phase of constroetioticipated desige of Hornsea Thregbigears. 4.2.2.3 Appropriate information about the site comsinettmy associated lighting (where applicable), for

The effects from decommissioningresielered to be the same as during the construction phase. example the height and temporary location of constructialberanegided to the UK Aeronautical
Information Service (NATS AIS) via the Defence Geographic Centre (DGC) as per Calp 764 para 4.
for promulgation in applicable aviation publications including the UK Integrated Aeronautical Inform
Package (UK IAIP) (NATS, 2017).

The Hornsea Three aviation, military and communicatisidé&itde potential turbine scenwith

the maximum blade tip heightifi.®. 160 turbines at a maximum blade tip Bighhpfathe

greatest heighas the potential to result in the greatest possibility of turbine detection by radar and the
increased possibility of turlpreekicing a physical obstruction to aircraft operations

4.2.2.4 FurtheSearch and Resci®AR requirements, as provided in MGN 5432(M6G)are outlined
further imolune 2 chaptei7: Shipping and Navigation.
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4.2.3 Helicopteoperationsspecific toturbines 4.3.2 Notes on radar operation
4.2.3.1 Helicopter hoisting platforms may be installed on each of the nacelles to enable crews to 4&:2sk thie simple terms, radar operates by alternately transmitting a stream of high power radio frequency p
nacelle for maintenance. Any helicopter access would be desigtetéenvatitoelevant CAA and o6listeningé to echoes received back fr o
guidance and standards contained in CAP 764 Policy and Guidelines on Wind Turtiaes (CAA, 2016  employ a rotating antenna that provides\&@@@geon azimuth; the typical scan rate is 15 rotations
CAP 437 Standards for Offshore Helicopter Landing (@AAh&@itécise design details of a per minute (rpm) thus illuminating a given target every four seconds.

helicopter hoisting platform vd#éteemined during the detailed design phase. , , ) ) ) ,
4.3.2.2 Primary Surveillance Radar (PSR) operates in two dimensions: the target range is measured base

the time for the transmitgdal to arrive back at the receiver, and the direction of the beam provides

4.3 Radar Line of Sight@5) analysis the position of the target in azimuth. A PSR such as the type in use at aerodromes across the UK h:
4.3.1.1 The LOS assessment methodolitiggd the ATDI ICS LT (Version 3.9.92) tool to model the terrain ~ height finding capability and as such the Air Traffic Control Officefig# D0 Secondary
elevation profile between the identified radar systems and the ElamagaBareT his is otherwise Surveiliance Radar (SSR) for this purpose: SSR is a collaborative radar system which means tha
known as a potoipoint Line of Sight (LOS) analysis. The result is a graphical representation of the F @dar wi Il ~ointerrogate6 a transponder on th
intervening terrain and the direct signal LOS (taking into account earth curvature and radar signaheadlng, which is tipassed to .the ATC display console. All mlllltary alrcraft carry Identification Frien
propertiesThisapproactis a limited and theoretical desk based study; in reality there are unpredictable ©f Foe (IFF) transponders which respond to secondary radar interrogation.
levels of signal diffraction and attenuation within a given radar environment (ambient air pressij_ge_zq)ens[ggR can distinguish between moving and static targets; for targets that are mowiay t rds or a
and humidity) that can influence the probabilitinefizetugodetected. the radar, the frequency of the reflected signal from a moving target changes between each pulse (tra
4.3.1.2 The analysis undertaken is designed to give an indication of the likelihood of the turbine being detectédd receive) known as the Doppler shift.
such that the operational significance of the turbine relative to nearby aviation radar assc—jft% cap bﬁ/lo re complicated mathematical signal Drocess
assessed. processing are employed by the radar processor to determine targets moving tangential to the radar |
4.3.1.3 The qualitative definitions used in the assessment areTdétestbelow. .
q 4.3.3 Notes orturbineeffects onradar
4.3.3.1 Wind turbinesan caus®SR false plots, or clutter, as the rotating bladegecaherigoppler
Tabled2  Qualitative definitions of LOS results. threshol@e.gminimum shift in signal frequency) of the Radar Data Processor (RDP) and therefore m
be interpreted as aircraft movements. Significant effects have been observed on radar sensitivity ce
Result Definition by the substantial Radar Cross Section (RCS) ofetlstériatbnal components (blades, tower and

Unlikely

nacelle) which can exceed that of a | arge ai

The turbine is highly likely to be detected by tbFraztda®@S exists between the radar and the tu . . . .. . .
targets in the immediate vicinity of the wind turbine.

The turbine is likely to be detected by the radar at least intermittently

4.3.3.2 False plots and reduced radar sensitiviéggdutaythe effectiveness of radar to an unacceptable level

The turbine is unlikely to be detected by the radar but cannot rule out occasional detection . o ) o )
and compromise the provision of a safe radar service to participating aircraft.

No

The turbine imlikely to be detected by the radar as significant intervening terrain exists

4.3.3.3 Itis mainly for the above reasons that airport operators and other air navigation service providers o
to windafrm developments that are within LOS to their radar. However, it is worth noting that detectal
of turbines does not automatically constitute a valid reason for objectisevéiatetcanat
examples where the impact of offshore sites isl maraageperational basis without the need for
technical mitigation.
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4.3.4

4.3.4.1 Theoperationalssessment has been undertaken as outlined below.

Operational assessment methodology

1 Stakeholder Identificatiohist of potential aviation stakehoideascordae with CAP 764
(CAA, 201) wereconsidereticluding those within the airspace used en route to Hornsea Hyeg 1
and theadar systems witthiroperational rangeHairnsea Thre€he identification stage also
considers, for example, military area&saifoop tactical training and danger areas
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NATS provide air traffic services at some airports in the UK and provide air traffic sefvices to traffi
route (overflying or flying between airports) in UK airspace. Nsd\® @i@rgteange PSRs and
SSRs positioned to provide maximum covetdfeicspace. Additionally, NATS has a licence

T Stakeholder Impact: for each identified stakeholder, the radar impact and subsequently thegpjigation to provide radar data to other aviation stakeholders, to a high quality and performance sta

operational impact of the turbines being detectable by that radar were considered as follows:

3 The operational impagispaeed to, but is not limited to, consideration of: the orientation of

approach and departure flight paths, physical safeguarding of flight, types of aircraft flying into

the aerodrome, airspace characteristics and flight procedures as publisAél (fothe UK 1 1 o
civilian aviation activities) and the Military Aeronautical Information Publication (Mil AIP);
3 Consideration of mitigation where applicable; and

3 Recommendations for next steps.
5.1.1.3

5.1.1.4

5.2.1.1

5.2.2
5.2.2.1

for the benefit of UK aviation. Any efféotHoahsea Thresray aremight have on NATS rada
must be considered both in terms of effect on the-uteaaawices and in the context of its remote
users.

In addition, Military ATC Units are based in NATS control centres to facilitate the control of aircraf
require ATS outside CdattoAirspace (CAS). NATS have a contracted responsibility to provide
appropriate PSR coverage to support this task.

Anglia Radar, based at Aberdeen Airport also employs NATS radar to support their provision of ser
to helicopters travelling to/frdnanal gas platformithin the lateral confines of their area of
responsibility over the southern North Sea from sea level up to FL 65 (6,500 ft. approximately). How
should the military Southern MDA be active, Anglia Radar will restrict offshore helicopter operations
40 and below.

The CAA, through CAP (BMA, 2015 advises that effects on SSR instaltaiobs significant
when turbines are very close to an SSR facility (i.e. within Hbkmegalhieree areagais well
in excess of 10 km from anyf&3IRy and therefore no impact is assessed on SSR.

NATS use PSRs based in North Lincolnshire (Claxby) and Norfolk (Cromer) to support their provisi
ATS to aircraft operating between the UK and mainlanddElardpesaoverflying the UK Flight
Information Region (FIR) in the vidingéidafnsea Three araaga In facilitating this taskumber

of established airways cross the area and are active from FL 195 lamd¢Habtsen Three array

area is lated within operational range of the NATS Claxby PSR.

NATS Claxby PSR

The NATS Claxby PSR has an operational rangen ¢i@0@5.1 represents the resulthefltOS
analysis profiles between the NATS Claxby PSRHamk#aeThree aremgawith a turbine tip
height of 325 m.
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Figure5.l: LOS Results from NATS Claxby PSR at a turbine tip height of 325 m.

NoteThe points assessed in this diagram represent a grid across the development area to assess for the patiatial that the anticip
turbine parameters might be detectable by aviation radar systems. They do not represent specific turbine locations.

5.2.2.2 The LOSesults predict thathines within thiornsea Three areaga which have a maximum tip
height of 326 (se€Tabled.2), are not detectable by the Claxby P8Ri.syberefore, this system
has not been considduethein theaviation radar analysisessment

5.2.3 Cumulativempacts

5.2.3.1 Asthe LOS results predicttimdines within thernsea Three areagaare not detectable by the
Claxby PSR system; no curailatpacts are expected to occur.

NATSconsultation

As part of the mpplication consultapoocessHornsed hreehasrequestelATS to provide an
assessment of the potentididonsea Three affect any of the radar or communications systems
opeated or controlled by NATS. NATS responded dgtehalugust 2016 that they had no
objection tdornsea Thremd responded by email datéldrch 2017 that theyicipate no impact
ontheirown infrastructure and operatior&lditiothe NATSresponséo Section 42 consultation
(email dated 2 August 2017) confirmed that they antionpeatetfroon Hornsea Three éselfell

as from thidornsea Three offshzaiele corrid@nd acordingly has no objections Betedopment
Consent Oed DCQ applicatidHornsea Three

:
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6.1
6.1.1.1

6.1.1.2

6.1.1.3

6.2

6.2.1
6.2.1.1

6.2.1.2

MOD ASACS Assessment

Overview

The MOD through the ASACS Force is responsible for compiling a Recognised Air Picture (RA
monitor the airspace in and around the UK in order to launch a response to amgetiesdial airbo
This is achieved through the utilisation of a netwer&ngiel#xig Defence Radar (ADR), some of
which are located along the east coast of the UK. Any identified effect of turbines on the ASACS
that serve the airspace ablmélorrea Three arrayeawould potentially reduce the capability of the
ASACS force.

_OE=R
Offs=io} —_— Of=e)
0f U Om Om DF O O O O\

UF g Om OF O 0@ O O o \
\Um Om 0m 0= Om 0@ Om O
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ASACS radar resources are also used in support of training and exercises on an almost daily basif

MDAs are established over the North Sea (Central and South&ttmriviba Jateral and vertical LOS Results D@ Ogm OF O UE O l:l
confines of the MDAs, air combat training, high energy manoeuvres and supersonic flight can be exy \"|:| O OF) O Um O O
The Southern MBpecifically area EG D323xestier8) is located above thernsea Three array Yes ] O O O O O
area and when active, operfitam FL 50 up to FL @80 being standard nominal altitude of an Likely [ ] O O O |:|'-
aircraft, in hundreds of feet, based upon a standardised air prdssdye at sea

| o | | | uniikety ] “HE o= Om
NoteWhen the MDAs are not required for specific military training or exercise use, the airspace is O |:|
available for use for Civil and MilitesytEmperatians [] INES

O]

Radar Line of SigfitOS) nalysis

Staxton WoldDR

Figure6.1: LOS results from MOD Staxton Wold ADR at a turbine tip height of 325 m.

Note: The points assessed in this diagram represent a grid across the development area to assess for titeipatiedtial that the a
The Staxtowold ADR has an operational range of 400 k). @)&res.1 below represents the turbine parameters might be detectable dny mdati systems. They do not represent specific turbine locations.

results of the LOS analysis profiles between the MOD $ta@Mdéh aNdlthe Hornsea Three array
areawith a turbine tip height of 325 m.

6.2.
The LOS analysis predictsries within tHernsea Three araaga, which have a maximum tip height
of 325n (se€Tabled.2), are not detectable by the Staxton Wold ADR. Therefore, tds spstem 6.2.2.1
been consideradthemn theaviation radar analyssessment.

6.2.2.2

Trimingham ADR

The MOD Trimingham ADR has an operational range of 40@)kFig@1b6.2 regesents the
results of the LOS analysis profiles between the MOD Trimingham A@RsaadTtee array
areawith a turbine tip height of 325 m.

Turbines within a small area ¢éfdhesea Three araagaalong the southwestern boundary would be
congdered theoretically intermittently detdmyalthe Trimingham ADR. Other turbines in the
southwestern section oHihieisea Three araagaare unlikely to be routinely detectable, and turbines
in the northeastern section are not predicted tadidedeyethie Trimingham.ADR

:

Orsted
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_OF=w 6.2.4 Cumulativempacts
O \ 6.2.4.1 The theoretical intermittent detection of wind &araitiesheight of 325 ma ismall area of the
|:_ - - OFeme \

Hornsea Thremrrayareamay contribute éocumulative effewith othedevelopments on the
Trimingham ADR systadding to the cumulative radar clutter and possibly an increase in the signal
processindemands of the Trimingham A@Roroximity of the other Ropiraje®ts (including other

projects within the Hornsea Zone and, East Angtaggtes)with RoundriZiRound bffshore

wind farm&eeFigurer.3), and onshore developments, indicates there is the pateuntnail&ive

Of Om UW Om O OF OF O O\

\OUM Oy O O O O O O O |

U= O 0 O U= 0= O= O

"'“-.'.:' O D O Om U® OB O impact
IZ O O Om O Om OFE) 6.2.4.2 Specificalljhe other offshore wind farms that are considered likely to be detected by the Triminghe

ADRclude bfnsea Project One, Hornsea Projettid wast AngbishoravndfarmgEast Anglia

O Om O . - Om O .
x._” Om O OneEast Angli@ane Nortlzast AngliBwoEast Angliehree anBast Angligour (Norfolk Vanguard)

LOS Results ‘-"--__D Oy O Om O O O WestermoBough, Sheringham Shoal, Race Bank, Triton Knoll, Dudgeon, Humber Gateway, Lincs, L
- "-.. i O U@ Om O O and Inner Dowsing.
° ~iE OF O OFE O )| 6.2.4.3 The Lockheed Martin -TRPADR is the only current system that has inherent hardware and software
Likely [ ] ~— O Om O |:|'-__ mi_tiggtions for the effects of wind turbines on.rada.lr. and infrastructure accepted by the MOD. The miti
\ principle uses the concept of Non Autonadion Idibines (NAIZ). A NAIZ prevents the radar from
Unlikely - \ automatically creating tracks from any returns that originate within the NAIZ. In creating a NAIZ arot
- Om  OFs wind farm, none of the turbine generated returns will be processed, thereby signifleantly reducing
No [ ~ O possibility of false tracks. Tracks which have been formed from returns originating outside the NAIZ,
ST as an aircraft transiting through the NAIZ, will still be tracked
Figure62 LOS results from MOD Trimingham ADR at a turbine tip height of 325 m. 6.2.4.4 A TPS/7 ADR is in operation at the Trimingham site to resolve teeropauilafikewind farms

_ o _ _ o in the Greater Wash avdaich demonstrates mitigation options are available were they to be required.
Note: The points assessed in this diagram represent a grid across the developmsifibatea potested that the anticipated

turbine parameters might be detectable by aviation radar systems. They do not represent specific turbine locations.

6.3 MODconsultation

_ 6.3.1.1 Aspart of the papplication consultapoocessor Hornsea Thrétornsea Thrémasrequestethe
6.2.3 ASAC3perationaimpact Defence Infrastructure Organig@iGnto undertake an assessment of the potethigtidonsea

6.2.3.1 Turbines in coverage areas of ASACS ADRs could potentialdshittohirgenuine aircraft targets Threearray arem affect any of the radar or communications systems operated or controlled by the MO
and/or hide genuine aircraft targets, in display clutter, from the ASACS controller. Furthermore, a degr&8d the potential for ifwensea Three array dceaffect any of the military exercise areas, military
of 6shadowingd coul d b.dnyoftthese potedtal bfiedisicouldl impaett e ¢ t RaFe areap qf mijiigrydanger areassautierilorth SedheDIO haadvised that tseoping
on the aaroller's ability to provide a safe service to aircraft and successfully utilise the radar data toRePOrt submitted Hprsea Thre@rsted (formeONG Energy2016yecognises the principal

monitor the UK RAP. Consequently, any identified effect of turbines on the ASACS ADRs that serve thgfence issues that will be of relevance to the progression of the development and does not nee

airspace abotee Hornsea Three aamavould potgially reduce the capability of the ASACS force. include further information to take account of national defendentd@®isnfirradthat it is
Anassessment of the implications of this, in EIA peessptsih volume 2, chapter 8: Aviation, unlikely that there will be any detectability from aBRkO&S to thidornsea Three array area
Military and Communication. due to the distance ofHloensea Three array aréshoreThis informs the assessment in the EIA

(volume Z;hapteB Aviation, militangdacommunication) using the modelling results presented in this
section, that any detection is sufficiently low to be not significant to the MOD.

:
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6.3.1.2

The MORIsoconfirmed that it is unlikely that there will be any detectability from any MOD AT radars

to theHornsea Three array atea to the distance of the Hornsea Three array area offshore. This
consultation providescitrgfirmation requested by PINS Bcthy@imgOpiniorictojustify scoping out
effects on military ATC reeiNS, 2016)

7.1.1.1

7.1.1.2

7.21.1

7.2.1.2

7.2.1.3

y
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A network of HMRs is established to support the transport of personnel and material to offshore oi
gas installatior@ne of these HMR®MR2crosesthroughheHornsea Three areaga(seeFigure

7.1). In addition, ar@nradius consultation zone around offshore instaliefitsanadsd in CAP 764

to allow for the safe operation of helicopter instrument approaches to platforms in poor weather condi
The consultation zonasmdplatforms extend across the Hornsea Thraeearray

Figurer.1shows the established HMR structure in the southern North Sea anthetHetatsea to
Three arrareaand the ABmconsultatiorones surrounding platforms which intersect with the Hornsea
Three arregrea

HMR2 crossthrough the Hornsea Three arrayTdrearea of HMR2 over and beyond the Hornsea
Three arragreais usegredominantly for transit from Norwich International Airport to the oil and gas
platforms to the eagheHornsea Thresray area

CAP 764 (CAA, 2016tates thawhilstHMRs have no defined lateral dimets@ngrovide a

network of offshore routes utilised by civilian heliceEesisould be no obstacles witimeither

side of HMRs but whesamptdheseshould be consulted upon with the helicopter operators and ANSP.
It may be considered that some turbine developmentmitiith route centreline could be
manageablélowever, a large numbeurtines beneath an HMR could result in significant difficulties
by forcing the aircraft to fly higher in order to maintain a safe vertical separation from wind turbines.

When operating within Instrument Flight Rules (IFR), helicopters requirafa MtitudantVsA)

of 1,000 ft. height clearance from obstaclesnmitifithg aircraffhis implighat whilst operating

above the physical obstruction dbtheea Threerbines, offshore helicopters would be required to

fly at 2,100 AMSL(35 nblade tip heigh1;066ftrounded up to nearest 100 ft., plus 1,000 ft.). When
operating in Visual Flight Rules (VFR) conditions, helicopters will route direct to their destination poir
require a minimum of 500 ft. separation from elpdtadakl therefore be required td HOGI.

AMSL(325 nmblade tip heightl;066ft roundeduto nearest 100 ft., plo8 f). Fbwever, whilst

following an HMR the helicopters operate IFR under Anglia Radar seandesprowisioity at th

former height (2,100 ft
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7.21.4

7.2.1.5

1.2.2
7.2.2.1

Helicoptes t i | 1 s arenhgigHiand&d) so that those outbound to North Sea installations fly at
2,000 ft. and 3,000 ft., whilst those inbound fly at 1,500 ft. and 2,500 ft. This allows for 500 ft. vertical
separationeween helicopters travelling in opposite directions. A large number of turbines beneath an

HMR would result in helicopters flying higher in order to maintain a safe vertical separation from turbines.

The physicplesence of the Hornsea Three turbinésnean that outbound flights must be flown at

an MSA of 3,080and inbound flights at an MSA of 2,500 ft. However, this option is not available on
days of low cloud base when the icing leveld®bétoar 2,50@. due to the risk of ice agdiey

on the aircrafithese conditions, utilising the portion of HMR2 that is located above the Hornsea Three
array areavould not ban available optiandcertairflightscouldtherefore be restricted within the

HMR. All flights bisecting the Hoifiisee array area using HMR2 will be directly impacted by the
turbines and in certain weather conditions the use of HMR2 will be restricted.

Up to four offshore HVAC booster stations of a maximum height of 90 m LAT may be positioned within
the offshore IAC booster station search area within the Hornsea Three offshore ¢abée corridor
Figure3.1). The offshore HVAC booster station search area is crossed by HMR 3 and HMR 5. The
maximum height of the tallest element of the offshore HVAC booster station is 90 m (295 ft). When
operatingnder IFR, a helicopter flying above the offshore HVAC booster stations would need to be flown
at a minimum altitude of 1,295 ft amsl| (height banded to 1,500 ft). There are a considerable number of
offshore oil and gas platforms located in HMRs wicinaitarcheight to the offshore HVAC booster

stations (for example the Carrack platform within HMR 435 is &lorsultagbon wkiAT Sas

advised that obstacles (such as an offshore HVAC botearstadigoresent within HMRSs just as

othe oil and gas platforms are and that this is not seen as a safety issue as itis a stationary and identifiable
object that can be navigated around.

HMR impact mitigation strategy

Followingonsultatiorith the aviation stakehglderisidingn aviatioworkshop held in September

2017 for Hornsea THhs Tabld.3 inrolume Zhapter &viation, Military and Conuata) it is

understood thah HMRcrossing a wind fawould not require revision because in most cases,
helicopters will continuty/tthe preferrecbutes in VRRrectlypver the wind turbines at the specified

MSA. In Instrument Meteorological Conditions (IMC) and when the isotherm level is at an altitude that
requires the helicopter to fgsattha®,000t. or2,500t. (dgoending on required direction of.travel)

an obstacle free route is reqamebth the case of Hornsea Threeatvaslable as a deviation around

theHornsea Threaray area, an example of which is sheyar&.2. There were no helicopter

flights recorded in the vicinity of HMR 2 over a typical one month period (October Zgujeas shown in

31

.
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7.3.1.2 The route between Hornsea Project One and Hornsea Project Two, and Hornsea Three is a corrid
3.9 nm in width (as shovifgarer.3). During the pepplication aviation workshop held for Hornsea
Threg31 October 2Qk£esection 8.5 wblume 2, chapter 8: Aviation, Military and Communication for

There are no oth@fshoravind farmiecated beloMMR2 anthereforéhere is no cumulagfkect
onHMR2. a summargf the workshplpelicopter operators adviseduien the isotherm leveliired flight

below 2,500, helicopter operators could fly through this corridetonmexfeR.the isotherm level
Conglering the Hornsea Prdjer and Hornsea Projeat Windarns at a distance ®Onmfrom required flight below 2,500ft and visibility was low (<1,500 m) then the helicopter operators may opt
the western edgetiéHornsea Three areaga there ipotential for a cumulagiffect on HMR3. aroundhe eastern sideHifrnsea Three. An analysis of the percentage time that thasaimdation
The physical presenceahsea Projgghe and Hornseajectlwowould restrict the use of HMR3 the outside of the wind farms (and not through thentayriderfequired has therefore been
in certain weather conditions. An obstacle free route for HMR3 would need to take into account Hornsemdertaken. A Met Office report of cloud and visibility frequency tafsied foettheep January
Project One, Hornsea Project Two, and Hornsgszdifigeeer.3). A potential alternative route for 2010 to December 2016, at locatitresn North Sea 53.1 N and Que8dftaken for Hornsea Three
HMR3 is therefore affected by the presence of Horn3¢e THlureeer of helicopter flights that may (Met office, 2017) was analysed to provide the percentage of time the cloud level fivaadelow 2,500
be affected can be estimated from the predkgitddata. For a typical month (October 2017) an visibility was less th&0@,m. Cloud height is measured as a range, the most applicéhte being 60
average alixreturn ﬂlghtS a day were transiting in the vicinity of HMR 3 and Crossing north south acrossgmm(1,986_5 ft to 3,248 ft) V|S|b|||ty is also measured as a range, the most app|icab|e being 1,000 |
the eastern edge of the Hornsea Project One and Hornsea Project Two and the westeen edge of Hor 1,990 m. The results showlite7.1 indicate that the percentage of time that cloud level was below
Three. In the event any of these flights were required to reroute to an HMR they may be affected. 2,500t and visibility was less than h5@®hges from between 0.1% of the time (September and
HMRcumulativampactmitigationstrategy November) to 3o the time (Apri).
Following consultation with the aviation stakéhdld#iregan aviation workshop held in September

2017 dr Hornsea Thrisee Table 8.3volume 2chapter 8 Aviation, Military and Communitation), Table7.l:  Percentage frequency cloud base less than 2,800 visibility less than 1,500
is understood that HWRuUld not require revision because in most cases, helicopters will continue to
fly the preferredoutes in VF&irectlyover the windirbines at the specified MSA. In Instrumer Month Percentage frequency cloud base less than 2,500 ft and visibility less than 1,5
Meteorological Conditions (IMC) and when the isotherm level is at an altitude that requires thejgr%g%cl)pter 0.90%
. . . . . . 0

to fly at less th&rD00 ft. or 2,580 dependant on direction of travel, and beaogitiee hght for
Hornse®roject Onelornsea Project Tamal Hornsea Thyean obstacle free route is reqliltece February 1.40%
areavailableoutedeviationptions, including: March 1.90%

April 3.20%
1 To the east of Hornsea Three; or P °
 Between Hornsea Project One and Hornsea Project Twseadhidern May 2.00%

June 2.20%

July 1.10%

August 0.60%

September 0.10%

October 0.40%

November 0.10%

December 0.70%

January 0.90%
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7.4.2.3 When the helicopter is operating below tleadi&hducting an instrument appraacht also
maintain a horizontal separationnafrdm all radaontacts seen by the pilots, using the hélicopter

In order toelp achieve a safe operating environment, a consultation zone of 9 nm radius around offshorénPoard radalf it is assumed that an acceptable rate of descehglisia @ih, then this means
helicopter installations is referenced in CAP 764. This consultation zone is not considered a prohibitiéfat the minimum distance that a 325 m high turbine can be constructed from theopésitre of a helic
on wind turbine development within a 9 nm radsteref aférations, but rather a trigger for consultation zoneiembefore instrument apprqgaolkedures magcome restricted. An example
consultation between wind farm developers, offshore helicopter operators, the operators of existingPProach profile for a 325 m turbine is skayuneffb. The helicapt descends from the MSA at

platforms, and/or exploration and production licence holders, that will help to ensure safe offshor8-4nm avoiding all radar contacts by 1 nm but flying in any wind direction, to the Fixed Approach Po
helicopterperations. 7nm (the procedural value set by tlapteelicperator and ranging typically from 5 to 7 nm). The

helicopter then flies a straight line approach (up to 30 degrees out of wind in either direction) to a min
The basic requirement of the 9 nm consultation zone is to promote consultation that will help to ensugscent height of 200 to 300 ft typically at 2 nm (CAA, 2016c). The heéisdpténehdisged

safe instrument approaches in poor weather conditions where a low visibility approach profile is needmpproach Point at 0.75 nm where a decision is made either to land or to fly past and conduct a Mi
In addition, the consultation teekssure that helicopter pilots are able to safely carry out a Missed Approach Procedure.

Approach Procedure (M8&9h profiles must allow for an acceptable pilot workload, a controlled rate _
of descent, one engine inoperative performance and obstacle clearange (CAA, 2016 7.4.3  Missed Approach Procedure (MAP)

7.4.3.1 Inthe event a helicopter may not be able to land at its destination ylihtierreguined to execute
a MAP. Should the airspace that is required to fly a MAP not be available due to the presence of turt
then this would restrict helicopter operations. Upon initiating a MAP, the helicopter turns away fror
Wind turbines are considered as physical obstructions and infringe the minimum obstacle clearanagestination stture by up to 45° laterally and climbs to the MSA; the anticipated rate of climb during t
criteria of 1,000 ft. Furthermore, during the approach to an installation, all radar contacts (including radaissed approach phase is based upon the one engine inoperative performance criteria and could be
contacts that are turbines) beuavoided laterally by at least 1 nm. These combined effects within a  shallow. For obvious safety reasons, a MAP involvifigra tieniminimum descent height needs to
9 nm consultation zone of an offshore installation may impair the safety of air operations to that installatipe conducted in an area free of obstritienshe surface wind is such timstament approach
and affect the install at i odtosafpteafaeraiions 6 r e gul a might ye flawa dirgctlyrtovardsmtsea Thyde arkay Awt#ising an approach path offset by up to
3 should ensure that helicopters hawddufficient airspace to complete a MAP.

There araineplatformsvith9 nmoftheHornsea Three areaga as shownTiable7.2. The Cutter
platform has no helideck and so no further assessmentihdsrtsesn.

Helicopter instrument approach procedures

Instrument approach procedures are used -asibilbdyvapproach procedure to the platforms, and

rely upon an 4moard weather radar for obstacle detection and navigatiors. \Meiitopperate to

and from offshore platforms are fitted with airborne weather radar which can be used to conduct an
instrument approach in poor visibility. The radar is designed to display weather phenomena, such as rain,
as well as obstacles suchlas gas platforms, or wind turbines. In IMC and in certain wind conditions,
which dictate the area of approach to the platform, a standard instrument approach procedure might not
be possible due to the proximity of wind turbine structures tetbadhgbethap

Current operational procedures indicate that the optimum descent angle for helicopters on approach to
offshore platforms is a descent rate of 300 ft. per nm to 400 ftop&ghde (84th) (CAA, 2016c¢)
which is shown illustrativétigurer.4.
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Table7.2:  Offshore platforms withr®nconsultation zone overlap with Hornsea Three array area.
Distance to Hornsea Three array area boundary
Platform Operator Helideck Latitude (N) Longitude (E) Status
nm km
Schooner A Faroe Petroleum Yes 54°3' 32.520" N 2°4' 34.980" E Active. Potential to be 5.98 11.07
decommissioned by 2023.
Ketch Faroe Petroleum Yes 54°2' 57.900" N 2°29' 18.060" E Active. Potential to be 4.14 7.67
decommissioned by 2023.
Chiswick Centrica Yes 53°56'21.160" N 2°44' 44.732" E Active 1.45 2.69
Production ceasétlie to be
ST1 Centrica Yes 53°50' 31.978" N 2°52' 3.819" E decommissiedby 2021. 4.48 8.29
Decommissioniplgins
submittetut ot yet approved
JEAIIBAT Centrica Yes 53°49' 24.160" N 2°56' 37.987" E Active 6.90 12.77
Grove Centrica Yes 53°42' 57.000" N 2°51'13.200" E Active 2.43 4.50
Production ceaséi be
Windermere INEOS Yes 53°49'53.283"N 2°46'15.958"E decommissioned by 2023. P 0.98 1.82
notyetsubmitted or approved
Cutter Shell No helideck 53°41'41.446"N 2°37'20.645"E Active 2.52 4.67
Carrack QA Shell Yes 53°34' 43.672" N 2°4727.239" E Active 6.65 12.31

21
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7.4.4 Wind data analysis

0
3525 75

7.4.4.1 Wind speed and direction data has been processed to determine the frequency of wind spe S =
direction. The wind data supplied was recosl&dladher A Platform at an altitude oAMBLM . -
using data from 2002 to 2B&P the purposes of this assessment it is assumed that this wind data = =
applicable to the remaining subject platforms given the consistency in weather patterns in the arg

315 45

307.5 525 Direction

(degrees)

7.4.4.2 Two sets of wind data were provided; the first represents a 13 month data set commencing F 300 60
2011. It is understood that this distribution represents a seasonal unbiased 13 months. The
represented a long term distribution between 2002 imdra@i2o assess long term data on a
directional basis, the 13 months of modelled data was adjusted to a long term (12 years) m
Reanalysis dataset (MoDerR&r@spective Analysis for Research and AppligliRR#\). This 277.5
is assumed to beaturate method in predicting the long term distribution of wind speed and dire
at the measured location. Fasbessmenthe longer term data file was used as it provides the most|
accurate and stable distribution.

2925 675

75 Wind Speed
(m/s)
W <30

285

825
W <20

270 S0 <15

<10
975
m<5

105 W<25

7.4.4.3 The wind speed and diredaba has been processed into the windFiggeen6 illustrating the
frequency of wind speed and direction over the 2002 to 2012 periods.

1125

7.4.4.4 For the purposes a$ thissessment it has been assumentthatack wind conditions (wind speed
below 2.5/s)helicopters will be able to fly an instrument approach from any direction. It is consig
that helicopters have the capability to approach a platforin@atioéserrface WiBASA, 2015)
direction; therefore, it is possible in some wind conditions that instrument approach procedures
required to take place over dnesila Three ar@ga Asoutlined iparagraphi.4.2.3hismaynot
be acceptable due todis¢ance required to descend anebthieement to avoid any radar contacts. 180

7.4.45 Tabler3liststhe estimated airspace that is available for instrument approach procedamds and MAP . . o S
the corresponding wind direction which givéiserisertstrained instrument approach feeetms Figure7.6:  Windspeed andiirectionfrequencydistributionfor 2002 to 2012.
platformThe constrainatsirument approach sectors are illugiraigdrer.7 andFigurer.8 (in

green

7.4.4.6 The constrained areas for each platform have been calculated based on the following assumptions:

1 Straight in approach frorm}nd
1 Helicopters must avoid the wind farm dayntlaom laterally.

7.4.4.7 A lnmbuffer, providing themrequired separation distance from wind turbines, was utiesl around
Hornsea Three areaigato establish the restricted instrument approach areas.

y Orsted
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Table7.3: The available airspace arahstrained approach sectors for each platform.

Schooner A Ketch Chiswick ST1
Available airspace (°) 333.3 212.5 190 239.6
Constrained Approach 115.90142.6 102.80250.0 171.80341.8 197.90318.3
Sector (%9
Constrained Approach N/A 132.50220.0 201.80311.8 227.90288.3
Sector (9
Prevailing Wind Directio N/A 312.30040.0 021.80131.8 047.90108.3
Constraint(°)
Compartmentalized N/A 311.2%0041.25 018.7%0131.25 048.7%0108.75
Wind Direction €°)

J6A/J6ACT Grove Windermere Carrack QA
Available airspace (°) 294.1 234.9 180 333.6
Constrained Approach 225.20291.1 211.30336.4 168.00348.0 341.50007.9
Sector (8)
Constrained Approach 255.20261.1 241.30306.4 198.00318.0 N/A
Sector (9
Prevailing Wind Directio| ¢ 5087 1 061.30126.4 018.00138.0 N/A
Constraint(°)
Comparimentalized 071.2%0086.25 063.7%0131.25 018.7%0138.75 N/A

Wind Direction €°)

a 7nm from Platfoptusl nm frontornsea three array
b Considering 30ffset
c Assigned to 7.5 degries b

7.4.4.8 For the assessment it has been assumed that flying to the platformstisagithudtéae year
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7.4.4.9 During other pa®it is assumed that helicopter approaches will be conducted under VFR which dictat
a helicopter flying at a speed which, having regard to visibility, is reasonable: clear of cloud, witf
surface in sight, in a flight visibility of 1,500 m @EAAR01 subject platforms are greater than this
distance from the Hornsea Three array area boundary, no VFR operations will be impacted by turf
within the Hornsea Three array area.

7.4.4.10 The wind speed data (Appendix A) were analysed to detemoamtaihe gietime at which wind
direction/speed would affect helicopters approaching in the constrained sectors, discounting wind sg
below 2.5 m/s. Analysis of the annual averaged data, shows the potential number of instrument app
procedures to ttespective platforms that are likely be affected by the Hornsea Three array area.

(365 days)Consultation has advised that low cloud and poor visibility may occur 15 % of the time
(informed through -ppplication consultation witbopédr operators for Hornsea Project One; see
Table 8.3 in volume 2, chapter 8 Aviation, Military and Communication). An additional assumption has

been made, drawing on the operational expe@ested of
durdion, there are two methods of approad/drafrthe tineecircling approach can be madeh
would not be affected by the wind turbines. For theS&mairniregtineedirect instrument approach

hel i cop dwingths p586c i al i st ,

t hat

is required. This analysis has assumedwimftighrid visibility conditions are independent from each
other. It is therefore concluded that an instrument approach procedure is conducted, due to low cloud or

poor Vi

sibil

ity in

t he

pl atfor més

vicinity,

25

approxi mately 5% of the ti me.
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7.4.4.11 The results shownTamble7.4 indicate that the impact of the Hornsea Three array area would be to Table7.4:  Resulting instrument approach procedures preclbgiéte Hornsea Three array area.
prevent instrument approach procedures for the following calculated number of days per yeg—* S
Description of calculation Schooner A Ketch Chiswick ST1

the platforms:

Number of days per year that the wind direq

T Schooner A platfohtot affected would require flight into wind to be over the A NA 73.19 69.78 36.71
1 Ketch platfor@.66days perear; constrained sector
T Chiswick platfor8¥9days per year; Assumed percentage of time that instrumer) g NA 5.00% 5.00% 5.00%
1 STiplatfornt.84days per year; approaches are conducted
1 J6/I6ACT platform:.45days per year; Number of days per year that both the wind
1 Grove platford8days per year; directionequires flight into wind to be over c NA 3.66 3.49 1.84

. constrained sector and an instrument apprd
1 Windermere platfoB:3days per yeand required (A x B).
T Carrack QA platfohot affected Corresponding percentage of days in a yea

. o flights may be restrictethbywind farm (C/365 D NA 1.00% 0.96% 0.50%

7.4.4.12 Analysis of tmonth averaged dafale7.4 through tdabler.10 shows the seasonaiatam in 100).
the potential number of instrument approach procedures to the respective platfornodbthat are - _ _
Description of calculation J6A/J6ACT Grove Windermere | Carrack QA

affected by thidornsea Three array area. The variation in number of instrument approach pry
that is seen is due to the variatiomdiivection over the year.

Number of days per year that the wind dire

28

would require flight into wind to be over the
constrained sector

9.01

43.52

74.70

NA

Assumed percentage of time that instrumer
approaches are conducted

5.00%

5.00%

5.00%

NA

Number of days per year that both the wind
direction requires flight into wind to be over
constrained sector and an instrument apprg
required (A x B).

0.45

2.18

3.73

NA

Corresponding percentage of days in a yea
flights may be restricted by the wind farm ((
100).

0.12%

0.60%

1.02%

NA
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Table7.5: Resultantnstrument approach procedures to Ketch Platform that would be affected by Hornsea Tdmese array

Description of calculation fiketchPlatform Jaruary Felruary March Aptil May Jure July August Sepember Ocbber Nowember | Deember
Number of days pear that the wind direction would require fl A 5.38 6.18 6.59 5.89 7.23 6.83 5.27 6.84 5.34 5.10 6.30 6.04
wind to be over the constrained.sector
éjﬁgl’j‘cfg dperce”tage of time that instrument approaches ar B 5,006 5,006 5.00%6 5,006 5,006 5,006 5.00% 5.00% 5.00% 5.00% 5,006 5.00%
Number of days per year that both the wind direction requirg
wind to be over constrained sector and an instrument appro C 0.27 0.31 0.33 0.29 0.36 0.34 0.26 0.34 0.27 0.26 0.32 0.30
required (A x B).
Corresponding percentage of fhghtaontthat may be restricte D 0.87% 1.10% 1.06% 0.98% 1.17% 1.14% 0.85% 1.10% 0.89% 0.82% 1.05% 0.97%
by the wind farm (C/number of days in month x 100).

Table7.6. Resultant instrument approach procedures to Chiswick Platform that would be affected by Hornseaarbeee array
Description of calculation f@hiswickPlatform Jaruary Felruary Mach Apiil May Jure July August Sepember Ocbber Nowember | De@mber
Number of days per year that the wind direction would requi A 5.27 6.20 6.47 8.09 7.73 5.94 4.74 3.49 4.67 5.90 4.32 6.14
into wind to be over the constrained sector
Qjﬁglﬂfg dperce”tage of time that instrument approaches ar B 5.00% 5.00% 5.00% 5.00% 5.00% 5.00% 5.00% 5.00% 5.00% 5.00% 5.00% 5.00%
Number of days per year that both the wind direction requirg
wind to be over constrained seudaan instrument approach is C 0.26 0.31 0.32 0.40 0.39 0.30 0.24 0.17 0.23 0.30 0.22 0.31
required (A x B).
Corresponding percentage of ftightsonthat may be restricte D 0.85% 1.11% 1.04% 1.35% 1.25% 0.99% 0.77% 0.56% 0.78% 0.95% 0.72% 0.99%
by the wind farm (C/number of days in month x 100).
Table7.7.  Resultant instrument approach procedures tb Blatform that would be affected by Hornsea Thre@aaraay

Description of calculation f8f-1 Platform Jaruary Felruary Mach Apitil May Jure July August Sepember Ocbber Nowember De@mber
Number of days per year that the wind direction would requi A 273 3.10 331 4.46 418 3.03 2.39 1.43 1.94 2.92 2.03 3.43
into wind to be over the constrained sector
?;ﬁg;‘“cfg dperce”tage of time that instrument approaches arf B 5.00% 5.00% 5.00% 5.00% 5.00% 5.00% 5.00% 5.00% 5.00% 5.00% 5.00% 5.00%
Number of days per year that both the wind direction require
wind to be oveonstrained sector and an instrument approact C 0.14 0.15 0.17 0.22 0.21 0.15 0.12 0.07 0.10 0.15 0.10 0.17
required (A x B).
Corresponding percentage of flightaonthat may be restricte D 0.44% 0.55% 0.53% 0.74% 0.67% 0.50% 0.39% 0.23% 0.32% 0.47% 0.34% 0.55%
by the wind farm (C/number of days in month x 100).
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Table7.8: Resultant instrument approach procedures to J&J6Rlatform that would be affected tgnsea Three array area
Description of calculation f@#8/J6ACTPlatform Jaruary February Mach Apiil May Jure July August Sepgember |  Ocbber Nowember | De@mber
Number of days per year that the wind direction would requi A 0.48 0.69 0.75 1.27 0.88 0.65 0.51 0.29 0.42 0.63 0.48 0.81
wind to be over the constrained.sector
éjﬁgl’j‘cfg pereentage of time that instrument approaches are B 5.00% 5.00% 5.00% 5.00% 5.00% 5.00% 5.00% 5.00% 5.00% 5.00% 5.00% 5.00%
Number of days per year that both tliredtidn requires flight i
wind to be over constrained sector and an instrument approg C 0.02 0.03 0.04 0.06 0.04 0.03 0.03 0.01 0.02 0.03 0.02 0.04
required (A x B).
Corresponding percentage of flightsontthat may be restrictes D 0.08% 0.12% 0.12% 0.21% 0.14% 0.11% 0.08% 0.05% 0.07% 0.10% 0.08% 0.13%
by thawind farm (C/number of days in month x 100).
Table7.9; Resultant instrument approach procedures to Grove Platform that wafteédted by Hornsea Three aaesa
Description of calculation f@rovePlatform Jaruary February March Apiil May Jure July August Sepgember Ocbber Nowember | De@mber
Number of days per year that the wind direction would requi A 2.96 3.96 411 4.97 411 3.48 3.39 2.42 275 4.28 2.41 3.92
into wind to lmwer the constrained sector
Qjﬁglﬂfg pereentage of time that instrument approaches ar B 5.00% 5.00% 5.00% 5.00% 5.00% 5.00% 5.00% 5.00% 5.00% 5.00% 5.00% 5.00%
Number of days pear that both the wind direction requires fl
wind to be over constrained sector and an instrument appro C 0.15 0.20 0.21 0.25 0.21 0.17 0.17 0.12 0.14 0.21 0.12 0.20
required (A x B).
Corresponding percentage of flightsontthatmay be restrictec D 0.48% 0.71% 0.66% 0.83% 0.66% 0.58% 0.55% 0.39% 0.46% 0.69% 0.40% 0.63%
by the wind farm (C/number of days in month x 100).
Table7.10 Resultant instrument approach proceduré¥ittdermere Platform that would be affectedinskla Three array area
Description of calculation fdfindermer®latform Jaruary Felruary March Apiil May Jure July August Sepember Ocbber Nowember | De@mber
Number of days per year that thelivéiotion would require fligh A 5.45 6.54 6.81 8.57 8.08 6.31 5.11 3.87 5.01 6.55 4.67 6.35
into wind to be over the constrained sector
?;ﬁg;‘“cfg pereentage of time that instrument approaches ar B 5.00% 5.00% 5.00% 5.00% 5.00% 5.00% 5.00% 5.00% 5.00% 5.00% 5.00% 5.00%
Number of days per year that both the wind direction requirg
wind to be over constrained sector and an instrument appro C 0.27 0.33 0.34 0.43 0.40 0.32 0.26 0.19 0.25 0.33 0.23 0.32
required (A x B).
Corresponding percentage of fhgntsontihat may be resricte D 0.88% 1.17% 1.10% 1.43% 1.30% 1.05% 0.82% 0.62% 0.83% 1.06% 0.78% 1.02%
by the wind farm (C/number of days in month x 100).
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