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An application has been made to the Secretary of State for an Order granting development consent
under section 37 of the Planning Act 2008 (“the 2008 Act”)(a).

The application was examined by the Examining Authority which has made a report to the
Secretary of State under section 74(2) of the 2008 Act.

The Secretary of State has considered the report and recommendation of the Examining Authority,
has taken into account the environmental information in accordance with regulation 3 of the
Infrastructure Planning (Environmental Impact Assessment) Regulations 2009(b) and has had
regard to the documents and matters referred to in section 104(2) of the 2008 Act.

The Secretary of State, having decided the application, has determined to make an Order giving
effect to the proposals comprised in the application on terms that in the opinion of the Secretary of
State are not materially different from those proposed in the application.

The Secretary of State is satisfied that open space within the Order land, when burdened with any
new rights authorised for compulsory acquisition under this Order, will be no less advantageous
than it was before such acquisition to the persons in whom it is vested, other persons, if any,
entitled to rights of common or other rights, and the public, and that, accordingly, section 132(3)
of the 2008 Act applies.

The Secretary of State, in exercise of the powers conferred by sections 114 and 120 of the 2008
Act, makes the following Order:

(a) 2008 c.29. Section 37 was amended by section 137(5) of, and paragraph 5 of Schedule 13 to, the Localism Act 2011 (c.20).
Section 74(2) was amended by paragraph 29(3) of that Schedule. Section 104(2) was amended by paragraph 49 of that
Schedule and section 58 of the Marine and Coastal Access Act 2009 (c.23). Section 114 was amended by paragraph 55 of
Schedule 13 to the Localism Act 2011. Section 120 was amended by section 140 of, and paragraph 60 of Schedule 13 to,
that Act.

(b) S.I 2009/2263. Regulation 3 was amended by S.I. 2012/635 and S.I. 2012/787. S.I. 2009/2263 was revoked by S.L
2017/572, but continues to apply to this application for development consent by virtue of transitional provisions contained
in Regulation 37(2) of that instrument.





PART 1

Preliminary

Citation and commencement

1. This Order may be cited as the East Anglia THREE Offshore Wind Farm Order 2017 and
comes into force on 29th August 2017.

Interpretation

2

.—(1) In this Order—

“the 1961 Act” means the Land Compensation Act 1961(a);

“the 1965 Act” means the Compulsory Purchase Act 1965(b);

“the 1980 Act” means the Highways Act 1980(c);

“the 1981 Act” means the Compulsory Purchase (Vesting Declarations) Act 1981(d);
“the 1989 Act” means the Electricity Act 1989(e);

“the 1990 Act” means the Town and Country Planning Act 1990(f);
“the 1991 Act” means the New Roads and Street Works Act 1991(g);
“the 2003 Act” means the Communications Act 2003(h);

“the 2004 Act” means the Energy Act 2004(i);

“the 2008 Act” means the Planning Act 2008(j);

“the 2009 Act” means the Marine and Coastal Access Act 2009(k);

“access to works plan” means the plan certified as the access to works plan by the Secretary of
State for the purposes of this Order under article 32 (certification of plans etc.);

“ancillary works” means the ancillary works described in Part 2 of Schedule 1 (ancillary
works) and any other works authorised by this Order and which are not development within
the meaning of section 32 of the 2008 Act;

“authorised development” means the development and associated development described in
Part 1 of Schedule 1 (authorised development) and any other development authorised by this
Order, which is development within the meaning of section 32 of the 2008 Act;

“authorised project” means the authorised development and the ancillary works authorised by
this Order;

“book of reference” means the book of reference certified by the Secretary of State as the
book of reference for the purposes of this Order under article 32 (certification of plans etc.);

“building” includes any structure or erection or any part of a building, structure or erection;

“buoy” means any floating device used for navigational purposes or measurement purposes,
including LiDAR buoys, wave buoys and guard buoys;

(a)
(b)
(€)
(@
(e)

(8)
(h)
(i)

k)

1961 ¢.33.
1965 c.56.
1980 c.66.
1981 c.66.
1989 ¢.29.
1990 c.8.

1991 ¢.22.
2003 c.21.
2004 ¢.20.
2008 c.29.
2009 ¢.23.





“cable” in respect of any onshore cable includes direct lay cables and/or cables pulled through
cable ducts and in respect of any cable whether onshore or offshore means any Alternating
Current (AC) or Direct Current (DC) cables and includes fibre optic cables either within the
cable or laid alongside;

“cable crossings” means the crossing of existing sub-sea cables or pipelines or other existing
infrastructure by the inter-array, interconnecting and/or export cables authorised by this Order
together with physical protection measures including concrete mattresses, rock placement or
other protection methods;

“cable ducts” means conduits for the installation of cables;
“carriageway” has the same meaning as in the 1980 Act;
“circuit” means up to three cables;

“commence” means, (a) in relation to works seaward of MHWS, the first carrying out of any
licensed marine activities authorised by the deemed marine licences, save for pre-construction
surveys and monitoring approved under the deemed marine licences and, (b) in respect of any
other works comprised in the authorised project, the first carrying out of any material
operation (as defined in section 155 of the 2008 Act) forming part of the authorised project
other than operations consisting of site clearance, demolition work, archaeological
investigations, environmental surveys, investigations for the purpose of assessing ground
conditions, remedial work in respect of any contamination or other adverse ground conditions,
diversion and laying of services, erection of any temporary means of enclosure, and the
temporary display of site notices or advertisements and the words “commencement” and
“commenced” must be construed accordingly;

“connection works” means Work Nos. 5B to 69 and any related further associated
development in connection with those works;

“construction consolidation site” means a construction site associated with the connection
works including hard standings, lay down and storage areas for construction materials and
equipment, areas for spoil, areas for vehicular parking, bunded storage areas, areas for welfare
facilities including offices and canteen and washroom facilities, workshop facilities and
temporary fencing or other means of enclosure and areas for other facilities required for
construction purposes;

“deemed marine licences” means the marine licences set out in Schedules 10, 11, 12, 13, 14
and 15;

“design and access statement” means the document certified as the design and access
statement by the Secretary of State for the purposes of this Order under article 32 (certification
of plans etc.);

“draught height” means the distance between the lowest point of the rotating blade of the wind
turbine generator and MHWS;

“East Anglia ONE Offshore Wind Farm” means the offshore wind farm authorised under the
East Anglia ONE Order;

“East Anglia ONE Order” means the East Anglia ONE Offshore Wind Farm Order 2014(a) as
amended by the East Anglia ONE Offshore Wind Farm (Corrections and Amendments) Order
2016(b);

“environmental statement” means the document certified as the environmental statement by
the Secretary of State for the purposes of this Order under article 32 (certification of plans
etc.);

“gravity base foundation” means a structure principally of steel, concrete, or steel and concrete
which rests on the seabed either due to its own weight with or without added ballast or
additional skirts and associated equipment including scour protection, J-tubes, corrosion
protection systems and access platform(s) and equipment;

(a) S.I2014/1599.
(b) S.I 2016/447.





“highway” and “highway authority” have the same meaning as in the 1980 Act(a);

“in principle monitoring plan” means the document certified as the in principle monitoring
plan by the Secretary of State for the purposes of this Order under article 32 (certification of
plans etc.);

“jacket foundation” means a steel jacket/ lattice-type structure constructed of steel which is
fixed to the seabed at two or more points with steel pin piles or steel suction caissons and
associated equipment including scour protection, J-tubes, corrosion protection systems and
access platform(s) and equipment, and “discrete jacket foundation types” includes pre-piled or
post-piled jackets, three-legged or four legged jackets, or straight or battered leg jackets;

“jointing bay” means an excavation formed to enable the jointing of high voltage power
cables;

“jointing works” means a process by which two or more cables are connected to each other by
means of cable joints within a jointing bay;

“land plan” means the plan certified as the land plan by the Secretary of State for the purposes
of this Order under article 32 (certification of plans etc.);

“LAT” means lowest astronomical tide;

“maintain” includes inspect, upkeep, repair, adjust, and alter and further includes remove,
reconstruct and replace (but only in relation to any of the ancillary works in Part 2 of Schedule
1 (ancillary works) and any component part of any wind turbine generator, offshore electrical
station, accommodation platform or meteorological mast described in Part 1 of Schedule 1
(authorised development) not including the alteration, removal or replacement of foundations),
to the extent assessed in the environmental statement; and “maintenance” must be construed
accordingly;

“MCA” means the Maritime and Coastguard Agency;

“mean high water springs” or “MHWS” means the highest level which spring tides reach on
average over a period of time;

“mean low water springs” or “MLWS” means the average height of all low waters above
Chart Datum;

“meteorological mast” means a mast housing equipment to measure wind speed and other
wind characteristics, including a topside housing electrical, communication and associated
equipment and marking and lighting;

“MMO” means the Marine Management Organisation;

“monopile foundation” means a steel pile, typically cylindrical, driven and/or drilled into the
seabed and associated equipment including scour protection, J-tubes, corrosion protection
systems and access platform(s) and equipment;

“offshore electrical station” means a platform attached to the seabed by means of a foundation,
with one or more decks, whether open or fully clad, accommodating electrical power
transformers, instrumentation, protection and control systems, neutral earthing resistors,
reactive compensation, standby electrical generation equipment, fuelling facilities, auxiliary
and uninterruptible power supply systems and transformers, accommodation and/or
emergency shelter, craneage, metering stations, meteorological equipment, helicopter landing
facilities, messing [facilities, potable water storage, black water separation equipment, control
hub, drainage facilities, access equipment, J-tubes, marking and lighting and other associated
equipment and facilities to enable the transmission of electronic communications and for
electricity to be collected at, and exported from, the platform and, depending on the type of
electrical station, low, medium and/or high voltage switch gear, and/or AC filters and/or
AC/DC converter with switching devices and/or DC equipment including DC capacitors and
DC filters;

(a) “Highway” is defined in section 328(1). For “highway authority”, sec section 1.





“offshore platform” means any offshore electrical station and any offshore accommodation
platform;

“offshore works” means Work Nos. 1 to 5A and any ancillary works in connection with those
works;

“onshore cable corridor” means the onshore area in which the cables will be located within the
Order limits;

“onshore substation” means a compound containing electrical equipment including power
ransformers, switchgear, electrical protection equipment devices (disconnectors, circuit
breakers), reactive compensation equipment, harmonic filters, cables, lightning protection
masts, control buildings, communications masts, back-up gencrators, access, fencing and other
associated equipment, structures or buildings and, depending on the type of substation,
specific equipment such as one or more converter halls, and/or medium or high voltage
switchgears;

“Order land” means the land shown on the land plan which is within the limits of land to be
acquired and described in the book of reference;

“Order limits” means the limits shown on the works plan within which the authorised project
may be carried out, whose grid coordinates seaward of MHWS are set out in paragraph 2 of
Part 1 of Schedule 1 (authorised development) of this Order;

“outline access management plan” means the document certified as the outline access
management plan by the Secretary of State for the purposes of this Order under article 32
(certification of plans etc.);

“outline code of construction practice” means the document certified as the outline code of
construction practice by the Secretary of State for the purposes of this Order under article 32
(certification of plans etc.);

“outline landscape and ecological management strategy”” means the document certified as the
outline landscape and ecological management strategy by the Secretary of State for the
purposes of this Order under article 32 (certification of plans etc.);

“outline navigation monitoring strategy” means the document certified as the outline
navigation monitoring strategy by the Secretary of State for the purposes of this Order under
article 32 (certification of plans etc.);

“outline offshore operations and maintenance plan” means the document certified as the
outline offshore operations and maintenance plan by the Secretary of State for the purposes of
the Order under article 32 (certification of plans etc.);

“outline traffic management plan” means the document certified as the outline traffic
management plan by the Secretary of State for the purposes of this Order under article 32
(certification of plans etc.);

“outline written scheme of investigation (offshore)” means the document certified as the
outline written scheme of investigation (offshore) by the Secretary of State for the purposes of
this Order under article 32 (certification of plans etc.);

“outline travel plan” means the document certified as the outline travel plan by the Secretary
of State for the purposes of this Order under article 32 (certification of plans etc.);

“outline written scheme of investigation (onshore)” means the document certified as the
outline written scheme of investigation (onshore) by the Secretary of State for the purposes of
this Order under article 32 (certification of plans etc.);

“owner”, in relation to land, has the same meaning as in section 7 of the Acquisition of Land
Act 1981(a);

“pin piles” means steel cylindrical piles driven and/or drilled into the seabed to secure steel
jacket foundations;

(a)

1981 ¢.67. Section 7 was amended by section 70 of, and paragraph 9 of Schedule 15 to, the Planning and Compensation Act
1991 (c.34). There are other amendments to the Act which are not relevant to this Order.





“platform exclusion zone” means the area shown as such on the offshore works plan

“primary construction consolidation site” means a construction consolidation site whose
footprint does not exceed the dimensions specified in requirement 12 (detailed design
parameters onshore);

“radar line of sight coverage plan” means the plan certified as the radar line of sight coverage
plan by the Secretary of State for the purposes of this Order under article 32 (certification of
plans etc.);

“relevant planning authority” means the district planning authority for the area in which the
land to which the relevant provision of this Order applies is situated;

“requirements” means those matters set out in Part 3 of Schedule 1 (requirements) to this
Order;

“secondary construction consolidation site” means a construction consolidation site whose
footprint does not exceed the dimensions specified in requirement 12 (detailed design
parameters onshore);

“single onshore phase” means carrying out Work No. 67 as a single construction operation;

“statutory undertaker” means any person falling within section 127(8) of the 2008 Act and a
public communications provider as defined in section 151 of the 2003 Act;

“street” means a street within the meaning of section 48 of the 1991 Act(a), together with tand
on the verge of a street or between two carriageways, and includes part of a street;

“street authority”, in relation to a street, has the same meaning as in Part 3 of the 1991 Act(b);

“suction caisson” means large diameter steel cylindrical shells which penetrate the seabed
assisted by a hydrostatic pressure differential for fixity of steel jacket foundations;

“suction caisson foundation” means a tubular steel structure which penetrates the seabed
assisted by a hydrostatic pressure differential and associated equipment, including scour
protection, J-tubes, corrosion protection systems and access platform(s) and equipment;

“temporary stopping up of public rights of way plan” means the plan certified as the
temporary stopping up of public rights of way plan by the Secretary of State for the purposes
of this Order under article 32 (certification of plans etc.);

“transition bay” means an underground pit where the offshore export cables comprised in
Work No. 5A are jointed to the connection works;

“tribunal” means the Lands Chamber of the Upper Tribunal,
“Trinity House” means the Corporation of Trinity House of Deptford Strond;

“two offshore phases” means carrying out the offshore works as two separate construction
operations pursuant to the deemed marine licences set out in Schedules 10, 12, and 14
(Licence 1 —Phase 1) and Schedules 11, 13 and 15 (Licence 2 — Phase 2) respectively;

“two onshore phases” means carrying out Work No. 67 as two separate construction
operations linked to two offshore phases;

“undertaker” means East Anglia THREE Limited;

“vessel” means every description of vessel, however propelled or moved, and includes a non-
displacement craft, a personal watercraft, a seaplane on the surface of the water, a hydrofoil
vessel, a hovercraft or any other amphibious vehicle and any other thing constructed or
adapted for movement through, in, on or over water and which is at the time in, on or over
water;

“watercourse” includes all rivers, streams, creeks, ditches, drains, canals, cuts, culverts, dykes,
sluices, sewers and passages through which water flows except a public sewer or drain;

(a)
(b)

Section 48 was amended by section 124(2) of the Local Transport Act 2008 (c.26).
“street authority” is defined in section 49, which was amended by paragraph 117 of Schedule I to the Infrastructure Act
2015 (c.7).





“wind turbine generator” means a structure comprising a tower, rotor with three blades
connected at the hub, nacelle and ancillary electrical and other equipment which may include
J-tube(s), transition piece, access and rest platforms, access ladders, boat access systems,
corrosion protection systems, fenders and maintenance equipment, helicopter landing facilities
and other associated equipment, fixed to a foundation; and

“works plan” means the plan certified as the works plan by the Secretary of State for the
purposes of the Order under article 32 (certification of plans etc.).

(2) References in this Order to rights over land include references to rights to do or restrain or to
place and maintain, anything in, on or under land or in the air-space above its surface and
references in this Order to the imposition of restrictive covenants are references to the creation of
rights over the land which interfere with the interests or rights of another and are for the benefit of
land which is acquired under this Order or which is an interest otherwise comprised in the Order
land.

(3) All distances, directions and lengths referred to in this Order are approximate, save in respect
of the parameters referred to in Requirements 2 to 9 and 12 in Part 3, Schedule 1 (requirements)
and Conditions 1 to 6 in Part 2 of the deemed marine licences.

(4) Any reference in this Order to a work identified by the number of the work is to be construed
as a reference to the work of that number authorised by this Order.

(5) Unless otherwise stated, references in this Order to points identified by letters are to be
construed as references to the points so lettered on the works plan.

(6) The expression “includes” is to be construed without limitation unless the contrary intention
appears.

PART 2

Principal powers

Development consent etc. granted by the Order

3.—(1) Subject to the provisions of this Order and to the requirements the undertaker is
granted—

(a) development consent for the authorised development; and
(b) consent for the ancillary works,
to be carried out within the Order limits.

(2) Subject to the requirements, Work Nos. 1 to SA must be constructed within the Order limits
seaward of MHWS and Work Nos. 5B to 69 must be constructed within the Order limits landward
of MLWS.

Power to maintain authorised project
4.—(1) The undertaker may at any time maintain the authorised project, except to the extent that
this Order or an agreement made under this Order provides otherwise.

(2) The power to maintain conferred under paragraph (1) does not relieve the undertaker of any
requirement to obtain any further licence under Part 4 of the 2009 Act (marine licensing) for
offshore works not covered by the deemed marine licences.

Benefit of the Order

5.—(1) Subject to paragraphs (2) and (3), the undertaker may with the written consent of the
Secretary of State—
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or a statutory undertaker makes requirements for the protection or alteration of apparatus under
paragraph 68 the undertaker must use its best endeavours to co-ordinate the execution of the works
in the interests of safety and the efficient and economic execution of the authorised development
and taking into account the need to ensure the safe and efficient operation of the statutory
undertaker’s undertaking and the statutory undertaker must use its best endeavours to co-operate
with the undertaker for that purpose.

Access

73. 1f in consequence of the agreement reached in accordance with paragraph 65 or the powers
granted under the Order the access to any apparatus is materially obstructed, the undertaker must
provide such alternative means of access to such apparatus as enables the statutory undertaker to
maintain or use the apparatus no less effectively than was possible before such obstruction.

Arbitration

74. Save for differences or disputes arising under paragraph 66(2), 66(4), 67(1) and 68, any
difference or dispute arising between the undertaker and the statutory undertaker must, unless
otherwise agreed in writing between the undertaker and the statutory undertaker, be determined by
arbitration in accordance with article 33 (arbitration) of the Order.

PART 7

Protection for oil and gas licensees

Application

75. For the Protection of the Licensees from time to time of United Kingdom Petroleum
Production Licence P1965, unless otherwise agreed in writing between the Undertaker and the
Licensees the provisions of this part of this Schedule shall have effect.

Interpretation

76. In this Part of this Schedule—

“Applicable Laws” means applicable laws, rules, orders, guidelines and regulations, including
without limitation, those relating to health, safety and the environment and logistics activities
such as helicopter and vessel operations;

“Good Offshore Wind Farm Construction Practice” means the application of those methods
and practices customarily used in construction of wind farms in the United Kingdom
Continental Shelfl with that degree of diligence and prudence reasonably and ordinarily
exercised by experienced operators and contractors engaged in the United Kingdom
Continental Shelf in a similar activity under similar circumstances and conditions;

“Good Oilfield Practice” means the application of those methods and practices customarily
used in good and prudent oil and gas ficld practice in the United Kingdom Continental Shelf
with that degree of diligence and prudence reasonably and ordinarily exercised by experienced
operators engaged in the United Kingdom Continental Shelf in a similar activity under similar
circumstances and conditions;

“Guidance” means the “Oil and gas clause in Crown Estate leases, Guidance on procedures for
independent valuation where necessary” published by the Department of Energy and Climate
Change in June 2014, or any similar supplementary or replacement policy;

“Licence” means United Kingdom Petroleum Production Licence P.1965;
“Licensee” means the licensee from time to time of the Licence;

“Licensees’ Works” means any infrastructure to be installed owned and occupied or
maintained by or on behalf of the Licensees or exploration, appraisal, development and





decommissioning activities (and associated logistics activities), by the Licensees in connection
with the Licence within the Protected area;

“Ministerial Statement” means the written statement given by the Secretary of State for
Energy and Climate Change to the UK Parliament regarding Crown Estate Leases for
Offshore Renewables Projects on 12 July 2011, or any similar supplementary or replacement
policy;

“Plan of the Licensees’” Works” means an exploration and development programme and
details and location of Licensees’ Works and minimum requirements known at that time such
as exclusive zones in accordance with Good Oilfield Practice and Applicable Laws to enable
the Licensees to, as applicable, explore, appraise, develop and/or decommission hydrocarbon
resources within the Protected area;

“Plan of the Undertakers’ Works” means a construction programme and details of location of
the Undertakers’ Works and minimum requirements known at that time such as safety and
exclusion zones in accordance with Good Offshore Wind Farm Construction Practice and
Applicable Laws to enable the Undertaker to construct and operate the Undertakers’ Works
within the Protected area;

“the Protected area” means the area coloured green on the Protective Provisions Plan (that
area coloured green being delineated by a line drawn between the points in the Table of Co-
ordinates);

“the Protective Provisions Plan” means the plan entitled Protective Provisions Plan and
certified as the Protective Provisions Plan for the purposes of this Part of this Schedule;

“Proximity Agreement” means an agreement between the Undertaker and the Licensees to
reconcile and protect the interests of the parties as are known at the time (o secure the
implementation of the Undertakers” Works and the Licensees’ Works, taking account of the
matters in paragraph 84;

“the Table of Co-ordinates” means the following table—

Area Label Point Latitude X (European Longitude Y
Datum 1950 UTM (European Datum
Zone 3IN) 1950 UTM Zone 31N)
1 A 483,799.57 5,834,052.15
B 494,193.52 5,830,959.70
C 490,468.86 5,823,847.11
D 483,750.96 5,823,832.51
2 E 500,000.00 5,846,795.24
F 502,637.55 5,847,084.40
G 500,000.00 5,842,047.75

“Undertakers’ Works” means the works permitted in this Order within the Protected area.

Proximity Agreement
77.Save as provided in paragraphs 83 and 85 no part of the Undertakers’ Works shall
commence until either—

(i) a Proximity Agreement has been concluded between the Undertaker and the
Licensees in respect of that part of the Undertakers’ Works; or

(ii) the Undertaker and the Licensees shall have agreed in writing that no Proximity
Agreement is required in respect of that part of the Undertakers’ Works

78. Preparation of a Proximity Agreement must commence when the Undertaker serves Notice
on the Licensees of the Undertaker’s intention to commence any part of the Undertaker’s Works

79. Any such notice must be served within no less than 12 months of the intended
commencement date of that part of the Undertakers’ Works and within no less than 12 months of
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the grant of the Order and shall include a Plan of that part of the Undertakers’ Works and a request
to the Licensees to produce a Plan of the Licensees” Works

80. In response to the notice the Licensee shall produce a Plan of the Licensees’ Works within
28 days of service of the notice.

81. Preparation of a Proximity Agreement must be concluded within 3 months of the date for
production of the Plan of the Licensees’ Works under paragraph 80 above

82. If the Undertaker considers that the Plan of the Licensees’ Works produced pursuant to
paragraph 80 above provides insufficient detail of—

(i) the existence of a realistic oil and gas prospect within the Protected area and/or

(ii) the nature and location of the Licensees’ Works in order to enable the Undertaker to
define or mitigate the effects of the Undertakers’ Works on the Licensees’ Works
and/or

(iii) any area of sea required for the Licensees’ Works having been minimised in light of
(i) above

to cnable a Proximity Agreement to be concluded which contains ongoing limitations on the
programming siting design construction or operation of the Undertakers” Works or the Order
works the Undertaker must notify the Licensees of the additional detail required whereupon the
Licensees must provide all such additional detail within 28 days of such notification by the
Undertaker.

83. Paragraph 77 shall not apply if the plan of the Licensees’ Works or additional detail
provided pursuant to paragraph 82 above provides insufficient detail for the purposes set out in
paragraph 82 above.

84. The Proximity Agreement must be based on the Plan of the Licensees’ Works and the Plan
of the Undertakers’ Works and must take account of—

(i) the nature and location of the Licensees” Works on any Plan of the Licensees’ Works
as known at that time

(ii) the location and extent of sea required for the Licensees’ Works (including all
applicable exclusive zones) on any Plan of the Licensees’ Works as known at that
time

(ili) all such evidence as is available at the time to support the existence of an oil and gas
prospect within the Protected area

(iv) the ability of the Licensees to reduce or remove its sea area requirement under (ii)
above in light of evidence at (iii) above, whether with immediate effect or at a
specified later date

(v) the date by which the Licensees will seek to commence exploitation, or at which
works of exploration, will cease as known at that time

(vi) the siting and design of the Undertakers’ Works on any Plan of the Undertakers’
Works as known at that time

(vil) the minimum feasible exclusive zones, buffer zones or safety zones required for safe
construction and operation between the Undertakers’ Works and the Licensees’
Works

(viii) protocols protective of navigation communication and use of the sea by third parties
(ix) possible future transfer of the benefit of the Order or of the Licence

(x) the desirability of co-existence and the ongoing commercial viability of the
authorised development permitted under the Order together with exploration for and
commiercial exploitation of oil and gas within the Protected area
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Arbitration

85.1f no Proximity Agreement is concluded or the parties shall not have agreed whether
paragraph 83 applies within the period specified in paragraph 81 the outstanding matters in dispute
must be referred to an arbitrator and the Undertakers’ Works must not commence until the
determination of the arbitrator has been made and must only be implemented in accordance with
the arbitrator’s determination which is final and binding on the parties (save for manifest or legal

error)—
(i) the arbitration shall be decided by a sole arbitrator whose appointment shall be

agreed by the parties

(ii) the arbitrator shall be a person (including one who has retired) with not less than ten
years’ experience of offshore oil and gas development or offshore wind farm
development or as a lawyer or other professional advisor serving those industries

(iii) where the parties fail to agree to appoint an arbitrator within 28 days of the delivery
of a notice of arbitration, then upon application the Secretary of State will appoint an
arbitrator within 28 days. At any time prior to the appointment by the Secretary of
State the parties may make an appointment

(iv) the intention of the parties is that, so far as is practical, the arbitrator should make a
determination within 3 months of appointment

(v) the seat of arbitration shall be London

Provision of information

86. Without prejudice to any other rights or obligations under this Part of the Schedule the
Licensees and the Undertaker shall from time to time keep each other informed of relevant
activities such that the Licensees and the Undertaker may seek to agree solutions to allow the
Undertakers’ works and the Licensees’ works to successfully co-exist as far as reasonably
practicable or if later until completion of activities required under any statutory decommissioning
plan required under the Petroleum Act 1998 in relation to the Licence and taking place within the
Protected area

Compensation

87. Nothing in this Part of the Schedule shall affect any rights or obligations or assessment of
compensation in accordance with the Ministerial Statement and the Guidance (as applicable)

SCHEDULE 9 Article 31

Hedgerows

PART 1

Removal of hedgerows

(1) Area (2) Reference of hedgerow

Suffolk Coastal District The hedgerow marked 3 on the hedgerows plan
Suffolk Coastal District The hedgerow marked 7 on the hedgerows plan
Suffolk Coastal District The hedgerow marked 8 on the hedgerows plan
Suffolk Coastal District The hedgerow marked 9 on the hedgerows plan
Suffolk Coastal District The hedgerow marked 10 on the hedgerows

plan
Suffolk Coastal District The hedgerow marked 11 on the hedgerows
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HeliOffshore

Safety Through Collaboration

Proposals for Offshore Helicopter Safety Enhancements

1. Introduction

This paper outlines a set of proposals that could further enhance safety in Offshore Helicopter
Operations. It is intended to help support conversations for priorities, allocation of resource, investment,
and to help avoid duplication of effort. Included in this document is the high-level data about accidents
and occurrence types, the overall HeliOffshore Safety Strategy, plus the cost, benefit, timescales and
implementation requirements for key safety proposals.

2. What the data tells us

The following data informs the HeliOffshore Safety Strategy, which is what we have used as the basis to
agree which areas we should focus on to enhance safety performance. The following excerpt from the
recent EASA accident report gives a good basis for discussion, for example, system failure, aircraft upset
and obstacle conflict have the highest percentage of accidents, so we have selected these as justification
for our priority areas to focus on to improve safety.

Key Risk Areas (Outcomes)
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Terrain (Landing ncursions an
Conflict Area) Contact Wrong Deck
and
Excursions
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Outcome Percentage of Non-Fatal Accidents

L T veam o

2%
System Aircraft
=
L]

Obstacle
Conflict
L]

Safety Area

e
3

Operational Detection, Recognition and Recovery of
Deviation from Normal Operations * ® ® ®
Control of the Helicopter Flight Path and
Optimal Operational Use of AFCS Capabilities ° ° ° > L )
Obstacle Clearance . . .
Operation in Adverse Weather Conditions . . ) . . .
Fuel management . °
Flight Planning and Preparation ] . ] . . . .
Ground/ Helideck Operations . . . . O O
Safe Landing Environment . ] . .
Helicopter Maintenance . . ] . . . . .
Technical Diagnosis of System Failures . . ] 3
Gearbox and Transmission System Reliability . .
Safe Forced Landings ] ] . ] . . . .
Safe Survival and Egress . . ) . . O O O
Flight Crew Perception and Awareness . . ] . . .
CRM and Communication . . ) . . .
LU e Knowledge and Comp y of Individual . ] . ] ] 3 . .
Personal Readiness . ) . . ) ) . .
Use of Rules and Procedures . ) . . . . . )
o110 E 1 Crew Composition and Management . . . . O O
- SMS Implementation . . . . . . ] .

Figure 1: Excerpts from EASA Report Offshore Helicopter Risk Portfolio from the last 15 years of global and
offshore operations only

HeliOffshore Safety Proposals v3.0 1
24 March 2017





To enable an initial consideration of the Key Risk Areas (Outcomes) for the Offshore Helicopter Safety Risk
Portfolio, the following chart provides details of the occurrence categories that were assigned to offshore
helicopter occurrences.

Offshore Helicopter Occurrence Categories

M Fatal ®m Non-Fatal

ADRM: Aerodrome
AMAN: Abrupt maneuvre
ARC: Abnormal runway contact
ATM: ATM/CNS
BIRD: Birdstrike
CFIT: Controlled flight into or toward terrain
CTOL: Collision with obstacle(s) during take-off and landing
EVAC: Evacuation
F-NI: Fire/smoke (non-impact)
F-POST: Fire/smoke (post-impact)
GCOL: Ground Collision
LALT: Low altitude operations
LOC-G: Loss of control - ground
LOC-I: Loss of control - inflight
MAC: Airprox/ ACAS alert/ loss of separation/ (near) midair...
OTHR: Other
RAMP: Ground Handling
RI: Runway incursion - vehicle, aircraft or person

Occurrence Categories

SCF-NP: System/component failure or malfunction [non-...
SCF-PP: powerplant failure or malfunction
TURB: Turbulence encounter
UNK: Unknown or undetermined
USOS: Undershoot/overshoot
WSTRW: Windshear or thunderstorm.

0 10 20 30 40 50 60 70

Number of occurrences

Figure 2: Offshore Helicopter Occurrence Categories from EASA Safety Risk Profile
The four categories with the highest level of fatal accidents are:

System/component failures or malfunction

Loss of control in-flight

Controlled flight into or toward terrain

Collision with obstacle(s) during take-off and landing

PwNPE

The EASA Safety Risk Portfolio for Offshore Helicopter Operations, published in October 2015, has
identified the top key safety issues that have been prioritised to focus on. You can find this in Section
7.1.2 Safety Issues, which details the following safety issues; technical safety, operational and enablers
(organisational and human factors).
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3. HeliOffshore Safety Performance Model:
The above data, together with expert judgement, were used to create the safety performance model below and the HeliOffshore Safety Strategy.

Safe Operations Safe Survival
Accident Events Accident Prevention Goals Accident Survival Goals
System Early Diagnosis of il Safety Equipment Enhanced Airworthiness M:i::::::“/ T::::m Supply Impact Survival
Failure Potential Failures Operating Reliability Management ' Chain
Tool Control Designs
A = = I
- : Enhanced
Flightpath Effective U.se of Situstional Floatation
Management Automation ——
Suslacef Enhance Space/ Detect/Avoid Night/IFR Flight RADALT Underwater
“m Reduce Obstacles Obstacles Mitigations Procedures/Use Escape
Heliport/ Vessel Pitch, Roll, Heliport No of Air Craft on Heliport/ Son Survivel
Helideck Height Limits Management Meliport/Deck  Melideck Design e
- Effective Flight  Regular Reports/  Adverse Weather o 0 Design e Land/General
Planning Forecasts Policy/Use Survival
Attitude Air Traffic Control Bird Strike Airborne Collision High Intensity :
Collision in Air ' - ich P ; SR Strobe Lights Alerting
Ground
Weight and Passenger . . SAR/ Emergency
Coll Goods Control
'-':::'z Bal Briefing Flight Handling Dangerous Security Response
i (Hot) Refuelling Fuel Flicht Fuel Fuel Testing/
Exhaustion/ = Post-Accident
C anation Procedures Checks Planning Reserves Inspection
Enablers Leadership/ Effective SMS Info Sharing Competency Mu-crew Personnel Modem/Proven Standards &
Operations Readiness Technology Oversight
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4. Summary of Safety Proposals and their Cost/Benefit

Key:

The following classifications have been defined:

Cost (approx.)*? LOW <£50k per aircraft/helideck
MEDIUM £50k to £250k per aircraft/helideck
HIGH >£250k per aircraft/helideck

Safety benefit*? LOW <10%
MEDIUM 10-50%
HIGH >50%

Timescale*3 SHORT <2 years to implementation
MEDIUM 2 to 5 years to implementation
LONG >5 years to implementation

*1 Presented on a cost per aircraft/helideck as fleet size/total no. of assets unknown.
*2 European Aviation Safety Agency (EASA) Safety Risk Profile for Offshore Helicopter Operations
*3  Assumes full industry cooperation.

Legend for Summary Matrix

System Reliability & Resilience — HUMS
System Reliability & Resilience — Alternate Detection Methods
System Reliability & Resilience — Improved equipment reliability, near-term
System Reliability & Resilience — Improved equipment reliability, medium-term
System Reliability & Resilience — Improved equipment reliability, long-term
Operational Effectiveness — Approach Path Management Standards
Operational Effectiveness — GPS-Guided Offshore Approaches
Operational Effectiveness — Effective design and use of Automation
Operational Effectiveness — Enhance Situational Awareness

. Operational Effectiveness — Enhance Obstacle Avoidance through HTAWS

. Operational Effectiveness — Evidence Based Training

. Safety Enablers — Continue to foster exchange of Safety Information

. Safety Enablers — Implementing the Safety Management Database

. Safety Enablers — Enhanced HFDM data

. Safety Enablers — LOSA

. Safety Enablers — Enhancement of the safety assessment processes for rotorcraft designs

. Safety Enablers — Human Factors assessment of Helicopter Cockpits

. Safety Enablers — Rotorcraft Fly by Wire requirements

. Survivability — Ongoing Sea State Study

. Survivability — Further enhancements to EBS

. Survivability — Enhanced Emergency Flotation Systems

. Survivability — Gather and share good survivability practice worldwide

. Helideck Lighting
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5. Individual Safety Proposals and their Cost/Benefit

5.1 System Reliability & Resilience
Contributes to 28% of fatal accidents

1. Early diagnosis and resolution of potential failures through best practice implementation of
Health & Usage Monitoring Systems (HUMS)

Description

Optimised use of HUMS for
detection and increase the
effective use of HUMS best
practice. Optimise system design
and information sharing to further
enhance the detection of
potential failures.

HeliOffshore Safety
Plan Ref.

System Reliability and Resilience

Resources required
for implementation

Contractual requirements for
optimisation of design use and
information exchange.

Timescale Short
Safety benefit Medium
Cost Low

COST

MEDIUM HIGH

Low

Low MEDIUM HIGH

SAFETY BENEFIT

2. Early diagnosis and resolution of potential failures through development of Enhanced
Condition Monitoring (previously Alternate Detection Methods)

Description

Develop and implement alternate
detection methods to compliment
HUMS, e.g. reliability and trend
data, acoustic emissions, oil
analysis etc. For further
information see Appendix 1 on
System Reliability and Resilience
on page 18.

HeliOffshore Safety
Plan Ref.

System Reliability and Resilience

Resources required
for implementation

Contractual requirements for
optimisation of design use and
information exchange.

Timescale Short-Medium
Safety benefit High
Cost Medium

COST

HIGH

MEDIUM

Low

Low MEDIUM HIGH

SAFETY BENEFIT
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3. Improved equipment reliability, including fewer single point failures, and system(s)
redundancy

Description NEAR TERM: Address safety critical
reliability issues through enhanced
maintenance and effective
implementation of existing
upgrades. Enhanced feedback loop
between operations and OEMs. For
further information see Appendix 1
on System Reliability and
Resilience on page 18.

CosT
MEDIUM HIGH

Low

HeliOffshore Safety System Reliability and Resilience

Plan Ref. Low MEDIUM HIGH
. . . SAFETY BENEFIT

Resources required Compliance with the InfoShare

for implementation codes of conduct, protections

including confidentiality and the
safety database. Willingness and
contractual requirements to share
information. May require resources
from operators and OEMs to
analyse data and act upon results
and feedback on progress.

Timescale Short
Safety benefit High
Cost Low-Medium
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redundancy

4. Improved equipment reliability, including fewer single point failures, and system(s)

Description

MEDIUM TERM: System upgrades
and reduced operational impact of
system failures. This includes items
such as reducing ‘land
immediately’ events and limiting
‘return to base’ through reduced
false alerts and more reliable
systems. For further information
see Appendix 1 on System
Reliability and Resilience on page
18.

HeliOffshore Safety
Plan Ref.

System Reliability and Resilience

Resources required
for implementation

Contractual requirements for
system upgrades, and information
sharing alignment on the safety
benefit for the business case for
system upgrades.

Timescale Medium
Safety benefit Medium
Cost Medium

COST

HIGH

MEDIUM

Low

Low MEDIUM HIGH

SAFETY BENEFIT

redundancy

5. Improved equipment reliability, including fewer single point failures, and system(s)

Description

LONG TERM: Enhanced resilience
in design. For further information
see Appendix 1 on System
Reliability and Resilience on page
18.

HeliOffshore Safety
Plan Ref.

System Reliability and Resilience

Resources required
for implementation

Contractual requirements for
enhanced designs, investment in
research and development for
future system designs,
maintenance training and

simulators.
Timescale Medium-Long
Safety benefit High
Cost Medium-High

COST

HIGH

MEDIUM

Low

Low MEDIUM HIGH

SAFETY BENEFIT
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5.2 Operational Effectiveness
Contributes to 17% of fatal accidents

6. Approach Path Management Standards and early identification of flight path deviation

Description

Approach Path Management
Standards and early identification
of flight path deviation

HeliOffshore Safety
Plan Ref.

Aircraft Upset

Resources required
for implementation

Participation in the Operational
Effectiveness workstream, and
promotional and publication costs,
such as implementation guides and
videos. The biggest requirement
will be people’s time to
participate, along with other
priorities. There may possibly be a
need to create a contractor
position to help with the
development of this work to help
speed it up, with the potential cost
of under £100K.

Timescale Short
Safety benefit Medium
Cost Low

COST

MEDIUM HIGH

LOW

Low MEDIUM HIGH

SAFETY BENEFIT

7. GPS-Guided Offshore Approaches

Description

All four helicopter OEMs have
systems available, but not all are
certified. Work to support
implementation of this technology.

HeliOffshore Safety
Plan Ref.

Aircraft Upset

Resources required
for implementation

Alignment with regulators of the
steps to progress certification,
where appropriate, and
contractual requirements for
implementation, training and
procedures to optimise use.

Timescale Medium
Safety benefit Medium-High
Cost High

COST

MEDIUM HIGH

ow

L

Low MEDIUM HIGH

SAFETY BENEFIT
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8. Effective Design and Use of Automation, including FCOMs and automation training videos

Description

Effective Design and Use of
Automation, including FCOMs and
automation training videos

HeliOffshore Safety
Plan Ref.

Aircraft Upset

Resources required
for implementation

Resources for development and
implementation.

Timescale Short
Safety benefit Medium
Cost Low

COST

MEDIUM HIGH

ow

L

Low MEDIUM HIGH

SAFETY BENEFIT

9. Enhance Situational Awareness through better understanding of eye movement

Description

Enhance Situational Awareness
through better understanding of
eye movement

HeliOffshore Safety
Plan Ref.

Aircraft Upset

Resources required
for implementation

Contractor position costing less
than 100K, pilots and a simulator,
which have already been budgeted
by HeliOffshore.

Timescale Short
Safety benefit Medium
Cost Low

COST

MEDIUM HIGH

Low

Low MEDIUM HIGH

SAFETY BENEFIT

10. Enhance Obstacle Avoidance through advanced Helicopter Terrain Awareness & Warning
Systems (HTAWS)

Description

Retrofit of Phase 1 HTAWS
improvement ‘package’
comprising revised and new
warning envelopes.

HeliOffshore Safety
Plan Ref.

Obstacle Avoidance

Resources required
for implementation

Support from OEMS to finalise the
specification and to implement,
commitment from oil companies
for funding, contractual reqt to
use the new system.

Timescale Short
Safety benefit High
Cost Low

COST

MEDIUM HIGH

Low

Low

MEDIUM HIGH

SAFETY BENEFIT
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11. Evidence Based Training to Support Effective Operational Performance

Description Create regulatory pathway for
helicopter operators (initially
under EASA) to employ initial
and recurrent competency-
based pilot training that is
designed to address identified
operational risk.

HIGH

COST
MEDIUM

HeliOffshore Safety Aircraft Upset: All goals z
Plan Ref. Surface/Obstacle Conflict: All
goals Low MEDIUM HIGH
Resources required SME input to support SAFETYBENERIT
for implementation established EASA Rule-making

Task (0599) team members.

Timescale Medium
Safety benefit High
Cost Low
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5.3 Safety Enablers

12. Continue to foster exchange of Safety Information

Description

Continue to foster exchange of
Safety Information

HeliOffshore Safety
Plan Ref.

Safety Enablers

Resources required
for implementation

Requires adherence to InfoShare
protocols, with confidentiality
protection built in, with a
willingness to share information
on safety events. This has already
been implemented. Phase 2 will
include enhanced data sharing
systems.

Timescale Already in place
Safety benefit Medium
Cost Low

COosT

MEDIUM HIGH

Low

MEDIUM HIGH

SAFETY BENEFIT

13. Implementing the Safety Management Database

Description

Implementing the Safety
Management Database

HeliOffshore Safety
Plan Ref.

Safety Enablers

Resources required
for implementation

The biggest cost is resources
required from OEMs and
operators to help format, analyse
and respond to the data. Enablers
could be a network of safety
analysts, development of
information sharing taxonomies
and standards, confidentiality
protection and agreed protocols.

Timescale Short
Safety benefit Medium
Cost Low

CosT

MEDIUM HIGH

LOW

MEDIUM HIGH

SAFETY BENEFIT
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14. Enhanced Helicopter Flight Data Monitoring (HFDM) data

Description

Upgrading of existing HFDM to
include monitoring of compliance
with SOPs, monitoring of offshore
helideck environments and usage
monitoring.

HeliOffshore Safety
Plan Ref.

Safety Enablers

Resources required
for implementation

Modifications to HFDM analysis
software will likely be required.
Extent of improvements that are
possible may be limited on some
helicopter types due to

unavailability of flight parameters.

Learning culture to support this
work in place.

Timescale Short
Safety benefit Medium
Cost Low

CosT

MEDIUM HIGH

LOW

Low

MEDIUM

HIGH

SAFETY BENEFIT

15. Line Orientated Safety Audits (LOSA)

Description

Use of observational techniques
such as LOSA

HeliOffshore Safety
Plan Ref.

Safety Enablers

Resources required
for implementation

Data analysis capabilities, and the
ability to act upon the results.
Trained observers with cockpit
access, or the funds to support
this work, and an appropriate
learning culture in place.

Timescale Short
Safety benefit Medium
Cost Low

COST

MEDIUM HIGH

Low

Low

MEDIUM

HIGH

SAFETY BENEFIT
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16. Enhancement of the safety assessment processes for rotorcraft designs

Description

Enhancement of the safety
assessment processes for
rotorcraft designs through robust
and up-to-date methodologies.

HeliOffshore Safety
Plan Ref.

Enhanced Certification

Resources required
for implementation

Timescale Short
Safety benefit High
Cost High

COST

MEDIUM HIGH

LOW

Low

MEDIUM

HIGH

SAFETY BENEFIT

17. Human Factors assessment of Helicopter Cockpits

Description

Reduction in the likelihood of
rotorcraft accidents attributed to
human factors that are caused or
exacerbated by the rotorcraft
design.

HeliOffshore Safety
Plan Ref.

Enhanced Certification

Resources required
for implementation

Timescale Short
Safety benefit Medium
Cost Medium

CosT

HIGH

MEDIUM

Low

Low

MEDIUM

HIGH

S

AFETY BENEFIT

18. Rotorcraft Fly by Wire requirements

Description

Facilitation of the introduction of
Fly by Wire technology to
rotorcraft in a safe and efficient
manner.

HeliOffshore Safety
Plan Ref.

Enhanced Certification

Resources required
for implementation

Timescale Medium
Safety benefit High
Cost Medium

COsT

MEDIUM HIGH

LOW

Low

MEDIUM

HIGH

SAFETY BENEFIT
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5.4 Survivability

19. Ongoing Sea State study

Description

Development of initial sea
state study to:

(1) establish consistent
reporting and
forecasting of sea
state in majority of
HO operating
regions

develop and define
operating limitation related
to wave steepness in place
of fixed SWH limit

HeliOffshore Safety
Plan Ref.

Safe Survival:
Impact Survival
Flotation

Resources required
for implementation

Working group with SMEs
from various backgrounds:

(1) marine climatology

(2) sea-keeping (naval
architecture

(3) helicopter
operations

(4) EASA RMT.0120
group members

Marine meteorological
reporting / forecasting

Timescale Medium
Safety benefit Medium
Cost Low

COST

MEDIUM HIGH

LOwW

Low

MEDIUM HIGH

SAFETY BENEFIT

20. Further enhancements to Emergency Breathing Systems (EBS)

Description

Implementation of CAP 1034
Category A EBS for passengers and
flight crew Emergency Flotation
Systems (EFS) to increase
underwater survival time and
reduce fatalities due to drowning
in survivable water impacts/post-
ditching capsizes.

HeliOffshore Safety
Plan Ref.

Safe Survival/System Failure

Resources required
for implementation

Several systems approved to CAP
1034 available off the shelf.

Already implemented on the UKCS.

COST

MEDIUM HIGH

Low

Low MEDIUM

HIGH

SAFETY BENEFIT

HeliOffshore Safety Proposals v3.0
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Mandatory under EASA operating
rules effective from 1 July 2018.

Timescale Short
Safety benefit Medium
Cost Low

21. Enhanced Emergency Flotation Systems (EFS)

Description

Development and retrofit of
additional flotation units to
prevent total inversion in the event
of capsize, and increase the post-
crash operability of the EFS to
significantly reduce fatalities due
to drowning in survivable water
impacts/post-ditching capsizes.

HeliOffshore Safety
Plan Ref.

Safe Survival/System Failure

Resources required
for implementation

Civil system for the S92 being
developed in Australia by One
Atmosphere (has applied to EASA
for certification). No new
technology required but there will
be some design ‘challenges’.

Timescale Short
Safety benefit Medium
Cost Medium

COST

HIGH

MEDIUM

Low

Low MEDIUM

HIGH

SAFETY BENEFIT

22. Gather and share good survivability practice worldwide

Description

Ensure best practice is
shared globally.

HeliOffshore Safety
Plan Ref.

Safe Survival

Resources required
for implementation

Willingness of members to
share best practice, including
benefits achieved with
implementation.

Timescale Short
Safety benefit Medium
Cost Low

COST

MEDIUM HIGH

LOowW

Low MEDIUM HIGH

SAFETY BENEFIT

HeliOffshore Safety Proposals v3.0

24 March 2017
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5.5 Other

23. Helideck Lighting

Description Retrofit of circle & H lighting

specified in Appendix C of CAP 437 .

to offshore helidecks for night 2

operations.
HeliOffshore Safety Obstacle Avoidance/Aircraft Upset z §
Plan Ref. g
Resources required At least four systems approved by -
for implementation HCA available to purchase off the =

shelf.

LOW MEDIUM HIGH

Timescale Short SAFETY BENEFIT
Safety benefit Medium
Cost Medium

HeliOffshore Safety Proposals v3.0
24 March 2017
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PART 1 — Licensed activities
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PART 5 — Protection for Associated British Ports
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SCHEDULE 13 — Documents to be certified

An application under section 37 of the Planning Act 2008(a) (the “2008 Act”) has been made to
the Secretary of State for an order granting development consent.

The application has been examined by a Panel, which has made a report to the Secretary of State
under section 74(2) of the 2008 Act. After receiving the report, the Secretary of State requested

further information from various persons.

The Secretary of State has considered the report and recommendation of the Panel, has taken into
account the environmental information in accordance with regulation 3 of the Infrastructure
Planning (Environmental Impact Assessment) Regulations 2009(b) and has had regard to the
documents and matters referred to in section 104(2) of the 2008 Act.

(a) 2008 c.29. Section 37 was amended by section 137(5) of, and paragraph 5 of Schedule 13 to, the Localism Act 2011 (c.20).
Section 74(2) was amended by paragraph 29(2) of that Schedule. Section 104(2) was amended by paragraph 49 of that
Schedule and section 58 of the Marine and Coastal Access Act 2009 (c.23). Section 114 was amended by paragraph 55 of
Schedule 13 to the Localism Act 2011. Section 120 was amended by section 140 of, and paragraph 60 of Schedule 13 to,
that Act.

(b) S.1.2009/2263. Regulation 3 was amended by S.I. 2012/635 and 2012/787.
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The Secretary of State, having decided the application, has determined to make an order giving
effect to the proposals comprised in the application on terms that in the opinion of the Secretary of
State are not materially different from those proposed in the application.

Accordingly, the Secretary of State, in exercise of the powers conferred by sections 114 and 120
of the 2008 Act, makes the following Order:

PART 1

Preliminary

Citation and commencement

1.—(1) This Order may be cited as the Hornsea Two Offshore Wind Farm Order 2016.
(2) This Order comes into force on 7th September 2016.

Interpretation

2.—(1) In this Order—
“1961 Act” means the Land Compensation Act 1961(a);
“1965 Act” means the Compulsory Purchase Act 1965(b);
“1980 Act” means the Highways Act 1980(c);
“1981 Act” means the Compulsory Purchase (Vesting Declarations) Act 1981(d);
“1989 Act” means the Electricity Act 1989(e);
“1990 Act” means the Town and Country Planning Act 1990(f);
“1991 Act” means the New Roads and Street Works Act 1991(g);
“2003 Act” means the Communications Act 2003(h);
“2004 Act” means the Energy Act 2004(i);
“2008 Act” means the Planning Act 2008;
“2009 Act” means the Marine and Coastal Access Act 2009(j);

“ancillary works” means the ancillary works described in Part 2 of Schedule 1 (authorised
project) and any other works authorised by this Order that are not development within the
meaning of section 32 of the 2008 Act;

“authorised development” means the development described in Part 1 of Schedule 1 and any
other development authorised by this Order that is development within the meaning of section
32 of the 2008 Act;

“authorised project” means the authorised development and the ancillary works;

“book of reference” means the document certified as the book of reference by the Secretary of
State under article 40 (certification of plans, etc.);

“Breesea” means Breesea Limited(k) (company number 07883217);

(a) 1961 ¢.33.
(b) 1965 c.56.
() 1980 c.66.
(d) 1981 c.66.
(e) 1989 c.29.
() 1990cs8.
(© 1991 ¢c22.
(h) 2003 c.21.
i) 2004 ¢.20.
() 2009 c.23.
(k) The registered office of Breesea Limited is 5 Howick Place, London SWIP IWG.





“commence” means commence any material operation. (as defined in section 155 of the 2008
Act) forming part of the authorised development other than operations consisting of site
clearance, demolition work, archaeological investigations, investigations for the purpose of
assessing ground conditions and remedial work in respect of any contamination or other
adverse ground conditions; and “commencement” must be construed accordingly;

“compensation compound” means a construction working site forming part of the associated
development and shown coloured green on the compensation compounds plan, the purpose of
which is to compensate the Hornsea Project One undertaker in the event that the use by the
Hornsea Project One undertaker of the Hornsea Project One construction compounds is
restricted or prevented by the undertaker carrying out authorised project;

“compensation compound access” means an access forming part of the associated
development and shown coloured pink on the compensation compounds plan, the purpose of
which is to access a compensation compound;

“compensation compounds plan” means the plans certified as the compensation compounds
plan by the Secretary of State under article 40;

“connection works” means Work Nos. 5A, 5B, 6A, 6B, 7A, 7B, 8A, 8B, 9A, 9B and 10 and
any related associated development;

“deemed marine licence” means a marine licence set out in Schedule 8,9, 10 or 11;

“EIA Regulations” means the Infrastructure Planning (Environmental Impact Assessment)
Regulations 2009;

“electrical circuit” means a number of electrical conductors necessary to transmit electricity
between 2 points within the authorised development comprising—

(a) in the case of HVAC transmission, 3 conductors which may be bundled as 1 cable or
(onshore) take the form of 3 separate cables; and

(b) in the case of HVDC transmission, 2 conductors which may be attached together or take
the form of single cables,

and the electrical circuit may include 1 or more auxiliary cables (normally fibre-optic cables)
for the purpose of control, monitoring, protection or general communications;

“clectrical transmission station” means an onshore HVDC converter substation or HVAC
substation required for connecting the electrical circuits to the National Grid;

“environmental statement” means the document certified as the environmental statement by
the Secretary of State under article 40;

“gravity base foundation” means—

(a) a structure principally of concrete or steel (or both) that rests on the seabed due to its own
weight and that of added ballast or to the weight of water above it and may include
associated equipment including suction piles, J-tubes and access platforms; or

(b) a structure principally of concrete or steel (or both) consisting of a platform supported on
2 pontoons to which the platform is connected by columns which may be connected by
braces;

“highway” and “highway authority” have the same meaning as in the 1980 Act(a);

“Hornsea Project One construction compounds” means the working sites to be used in
connection with the construction of the works authorised by the Hornsea One Offshore Wind
Farm Order 2014(b) and forming part of the associated development authorised by that Order;

“Hornsea Project One undertaker” means Heron Wind Limited(c) (company number
07640868) or any other person who has the benefit of the Hornsea One Offshore Wind Farm
Order 2014 in respect of the works or operations authorised by that Order that are landward of
MHWS;

()

“Highway” is defined in section 328(1). For “highway authority”, see section 1.

(b) S.I.2014/3331, amended by S.I. 2015/1280 and 2016/471.

(¢)

The registered office of Heron Wind Limited is 5 Howick Place, London SW1P 1WG.
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“HVAC” means high voltage alternating current;
“HVDC” means high voltage direct current;

“in-principle monitoring plan” means the document certified as the in-principle monitoring
plan by the Secretary of State under article 40;

“intra-array electrical circuits” means the electrical circuits referred to in paragraph (b) of the
description of Work No. 1A and in paragraph (b) of the description of Work No. 1B;

“intertidal area” means the area between MHWS and MLWS;

“jacket foundation” means a lattice construction comprising tubular members and joints fixed
to the seabed with piles (either driven/drilled piles or suction piles) which will include
platforms and J-tubes and may include braced monopiles and a transition piece;

“land plans” means the plans certified as the land plans by the Secretary of State under article
40;

“LAT” means lowest astronomical tide;
“limits of deviation” means the limits of deviation for the Works shown on the works plans;

“local planning authority” means, in relation to any land or part of the authorised
development, the district counci! or unitary authority for the area in which the land or part of
the development is situated;

“main river” has the meaning given by the Water Resources Act 1991(a);

“maintain” includes inspect, repair, adjust, alter, remove, reconstruct and replace any of the
authorised development; and any derivative of “maintain” must be construed accordingly;

“marine export cable area” means the area described as such whose co-ordinates are set out in
Part 1 of Schedule 1 and listed in the offshore works plans;

“MCA” means the Maritime and Coastguard Agencys;

“MHWS” (mean high water springs) means the highest level which spring tides reach on
average over a period of time;

“MLWS” (mean low water springs) means the lowest level which spring tides reach on
average over a period of time;

“MMO” means the Marine Management Organisation;

“mode of transmission” means whichever of the HVAC or HVDC technologies is chosen by
the undertaker as the means of transmitting electricity by cable for the purposes of the
authorised project;

“monopile foundation” means a foundation comprising a large diameter steel or concrete tube
or pile driven vertically into the seabed, J-tubes and platforms and may include external
structural devices such as bracing members or steel anchor wires and a transition piece;

“offshore accommodation platform” means a platform housing or incorporating temporary
accommodation, landing ports for vessels and helicopters, standby electricity generation
equipment, marking and lighting and other equipment facilities to assist in the co-ordination of
marine activities related to the authorised development;

“offshore HVAC collector substation” means a structure serving as a collection point for the
intra-array electrical circuits and containing equipment for the purpose of transforming the
electricity generated at the wind turbine generators to a higher voltage; it may also include a
helicopter platform;

“offshore HVDC converter substation” means a structure that contains equipment to convert
HVAC electricity to HVDC electricity; it may also include a helicopter platform;

(a)

1991 ¢.57. “Main river” is defined in section 113(1). The definition was amended by section 59(3) of the Water Act 2014
(c.21).





“offshore reactive compensation substation” means a structure housing electrical reactors for
the purpose of limiting electrical losses in the course of HVAC transmission by providing
reactive compensation; it may also include a helicopter platform;

“offshore works plans” means the part of the works plans described as the offshore works
plans;

“onshore works plans” means the part of the works plans described as the onshore works
plans;

“Optimus Wind” means Optimus Wind Limited(a) (company number 07883284);

“Order land” means the land shown on the land plans that is within the limits of land to be
acquired or used and described in the book of reference;

“Order limits” means the limits shown on the works plans within which the authorised project
may be carried out;

“outline code of construction practice” means the document certified as the outline code of
construction practice by the Secretary of State under article 40;

“outline ecological management plan” means the document certified as the outline ecological
management plan by the Secretary of State under article 40;

“outline employment and skills plan” means the document certified as the outline employment
and skills plan by the Secretary of State under article 40;

“outline landscape scheme and management plan” means the document certified as the outline
landscape scheme and management plan by the Secretary of State under article 40;

“Project A works” means Work Nos. 1A, 2A, 3A, 4A, 5A, 6A, 7TA, 8A and 9A;
“Project B works” means Work Nos. 1B, 2B, 3B, 4B, 5B, 6B, 7B, 8B and 9B;

“Requirements” means a Requirement set out in Part 3 of Schedule 1; and a reference to a
numbered Requirement is a reference to the Requirement set out in the paragraph of that Part
with the same number;

“shared works” means Work No. 10;

“street” means a street within the meaning of section 48 of the 1991 Act(b) together with land
on the verge of a street or between 2 carriageways and includes part of a street;

“street authority”, in relation to a street, has the same meaning as in Part 3 of the 1991 Act(c);

“suction pile” means a large diameter steel cylinder that is fixed to the base of a foundation,
partially penetrates the seabed and remains in place using its weight and hydrostatic pressure
differential;

“trenchless technique” means a method of installation that allows ducts and cables to be
installed under an obstruction without breaking open the ground and digging a trench
(examples of such techniques include horizontal directional drilling, thrust boring, auger
boring and pipe ramming);

“tribunal” means the Lands Chamber of the Upper Tribunal;

“Trinity House” means the Corporation of Trinity House of Deptford Strond;

“undertaker” means, subject to article 35(8) (transfer of benefit of Order),—

(a) for the purposes of constructing, maintaining and operating the Project A works and any
associated development or ancillary works relating to those works, Optimus Wind;

(b) for the purposes of constructing, maintaining and operating the Project B works and any
associated development or ancillary works relating to those works, Breesea;

(@)
)
(c)

The registered office of Optimus Wind Limited is 5 Howick Place, London SWI1P IWG.

Section 48 was amended by section 124(2) of the Local Transport Act 2008 (¢.26).

“Street authority” is defined in section 49, which was amended by paragraph 117 of Schedule 1 to the Infrastructure Act
2015 (¢.7).
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(c) for the purposes of constructing, maintaining and operating the shared works and any
associated development or ancillary works relating to those works, Optimus Wind and
Breesea; and any restrictions, liabilities and obligations arising in relation to any shared
works apply to the undertaker exercising the powers under this Order in relation to the
shared works; and

(d) in any other case, Optimus Wind and Breesea;

“vessel” means every description of vessel, however propelled or moved, and includes a non-
displacement craft, a personal watercraft, a seaplane on the surface of the water, a hydrofoil
vessel, a hovercraft or any other amphibious vehicle and any other thing constructed or
adapted for movement through, in, on or over water that is at the time in, on or over water;

“watercourse” includes any river, stream, ditch, drain, cut, culvert, dyke, sluice, sewer and
passage through which water flows except a public sewer;

“wind farm area” means the area described as such whose co-ordinates are set out in Part 1 of
Schedule 1;

“wind turbine generator” means a structure comprising any or all of a tower, rotor, blades,
nacelle and ancillary electrical and other equipment or structures, which may include lighting
and a helicopter platform, fixed to a foundation;

“Work” means a Work, or part of a Work, set out in Part 1 of Schedule 1; and a reference to a
Work designated by a number, or a by a combination of a number and a letter (for example,
“Work No. 1A”), is a reference to the Work so designated in that Part;

“works plans” means the plans certified as the works plans by the Secretary of State under
article 40 comprising the offshore works plans, the intertidal works plans and the onshore
works plans.

(2) References in this Order to rights over land include references to rights to do or to place and
maintain anything in, on or under land or in the airspace above its surface.

(3) All distances, directions and lengths referred to in this Order are approximate, except for the
parameters referred to in Requirements 2 and 4 and Conditions 1 and 2 in Part 2 of each of the
deemed marine licences; and distances between parts of a Work must be measured along that
Work.

(4) References in this Order to points identified by letters, with or without numbers, must be
construed as references to points so lettered on the works plans.
(5) In this Order—
(a) all offshore co-ordinates are latitude and longitude degrees, minutes and seconds to 3
decimal places in WGS84 Datum; and

(b) all onshore co-ordinates are Eastings and Northings in OSGB36 Datum, British National
Grid Projection.

Disapplication of legislative provisions

3.—(1) The following provisions do not apply in relation to the construction of works carried
out for the purpose of, or in connection with, the construction or maintenance of the authorised
project—

(a) the Environmental Permitting (England and Wales) Regulations 2010(a), to the extent
that they require a permit for anything that would have required consent under section
109 of the Water Resources Act 1991 immediately before the repeal of that section;

(b) the provisions of any byelaws made under, or having effect as if made under, paragraphs
5, 6 or 6A of Schedule 25 to the Water Resources Act 1991(b) (byelaw-making powers of

(a) S.L 2010/675. See amendments made by S.1. 2016/475.

(b) Paragraph 5 was amended by section 100 of the Natural Environment and Rural Communities Act 2006 (c.16), section
84(2) of, and paragraph 3 of Schedule 11 to, the Marine and Coastal Access Act 2009, paragraph 49 of Schedule 2 to the
Flood and Water Management Act 2010 (c.29) and paragraph 315 of Schedule 2 to S.X. 2013/755. Paragraph 6 was





the Appropriate Agency) that require consent or approval for the carrying out of the
works;

(c) section 23 of the Land Drainage Act 199i(a) (prohibition of obstructions, etc. in
watercourses);

(d) the provisions of any byelaws made under section 66 of the Land Drainage Act 1991
(powers to make byelaws) that require consent or approval for the carrying out of the
works.

(2) The following do not apply to the authorised project—

(a) section 25 of the River Humber Conservancy Act 1852(b) (penalties for improper deposit
of hard materials in the river);

(b) section 9(ii) of the Humber Conservancy Act 1899(c) (licences for execution of works);

(¢) section 6(2) of the Humber Conservancy Act 1905(d) (no erections in Humber below
river lines or without licence above river lines).

Guarantees in respect of payment of compensation
4.—(1) The undertaker must not begin to exercise the powers in articles 18 to 28 in relation to
any land unless it has first put in place—

(a) a guarantee in respect of the labilities of the undertaker to pay compensation under this
Order in respect of the exercise of the relevant power in relation to that land; or

(b) an alternative form of security for that purpose,
that has been approved by the Secretary of State.

(2) A guarantee or alternative form of security given in respect of any liability of the undertaker
to pay compensation under this Order is enforceable against the guarantor or person giving the
alternative form of security by any person to whom the compensation is payable and must be in
such a form as to be capable of enforcement by such a person.

(3) The guarantee or alternative form of security must be in place for at least 20 years from the
date that the relevant power of this Order is exercised.

Defence to proceedings in respect of statutory nuisance

5.~—(1) Where proceedings are brought under section 82(1) of the Environmental Protection Act
1990(e) (summary proceedings by person aggrieved by statutory nuisance) in relation to a
nuisance falling within section 79(1)(g) of that Act (noise emitted from premises so as to be
prejudicial to health or a nuisance), no order may be made, and no fine may be imposed, under
section 82(2) of that Act if the defendant shows that the nuisance—

(a) relates to premises used by the undertaker for the purposes of or in connection with the
construction or maintenance of the authorised project and is attributable to the carrying
out of the authorised project in accordance with a notice served under section 60 (control
of noise on construction site), or a consent given under section 61 (prior consent for work
on construction site), of the Control of Pollution Act 1974(f);

amended by paragraph 26 of Schedule 15 to the Environment Act 1995 (c.25) and section 224 of, and paragraph 24 of
Schedule 16 and Part 5 of Schedule 22 to, the Marine and Coastal Access Act 2009. Paragraph 6A was inserted by section
103(3) of the Environment Act 1995.

(@ 1991 c.59. Section 23 was amended by paragraph 192 of Schedule 22 to the Environment Act 1995, paragraph 32 of
Schedule 2 to the Flood and Water Management Act 2010 and S.1. 2013/755. Section 66 was amended by paragraph 38 of
Schedule 2 to the Flood and Water Management Act 2010 and by section 86(3) of the Water Act 2014.

(b) 15 and 16 Vict. c. cxxx.

(€) 62 and 63 Vict. c. cci.

(d) 5Edw. 7 c. clxxix.

(e) 1990 c.43. Section 82(1) was amended by paragraph 6 of Schedule 17 to the Environment Act 1995. Section 82(2) was
amended by section 5(2) of the Noise and Statutory Nuisance Act 1993 (c.40) and paragraph 6 of Schedule 17 to the
Environment Act 1995.

(f) 1974 c.40. Section 61 was amended by Schedule 7 to the Building Act 1984 (c.55), paragraph 15 of Schedule 15 to the
Environmental Protection Act 1990 and Schedule 24 to the Environment Act 1995,





(b) is a consequence of the construction or maintenance of the authorised project and cannot
reasonably be avoided; or

(c) is a consequence of the use of the authorised project and cannot reasonably be avoided.

(2) Section 61(9) (consent for work on construction site to include statement that it does not of
itself constitute a defence to proceedings under section 82 of the Environmental Protection Act
1990) of the Control of Pollution Act 1974 does not apply where the consent relates to the use of
premises by the undertaker for the purposes of or in connection with the construction or
maintenance of the authorised project.

PART 2

Principal powers

Development consent, etc. granted by Order
6.—(1) Subject to the provisions of this Order and the Requirements, Optimus Wind is
granted—

(a) development consent for the Project A works and any associated development relating to
those works; and

(b) consent for the ancillary works relating to those works,
to be carried out within the Order limits.
(2) Subject to the provisions of this Order and the Requirements, Breesea is granted—

(a) development consent for the Project B works and any associated development relating to
those works; and

(b) consent for the ancillary works relating to those works,
to be carried out within the Order limits.

(3) Subject to the provisions of this Order and the Requirements, Optimus Wind and Breesea are
granted—

(a) development consent for the shared works and any associated development relating to
those works; and

(b) consent for the ancillary works relating to those works,
to be carried out within the Order limits.
(4) Each Work must be constructed and maintained within the limits of deviation for that Work.

(5) In carrying out a Work, the undertaker may deviate from the situations shown on the works
plans and described in Schedule 1 to the extent of the limits of deviation.

(6) The grant of development consent is subject to paragraphs 2(2) and (3) and 3(2) to (8) of
Part 1 of Schedule 1.

Maintenance of authorised project

7.—(1) The undertaker may at any time maintain the authorised project, except to the extent that
this Order or an agreement made under this Order provides otherwise.

(2) No maintenance works, the likely cffects of which on the environment must be assessed in
accordance with the EIA Regulations and are not assessed in the environmental statement, may
take place, unless otherwise approved by the MMO or the local planning authority.

(3) Where the MMO or local planning authority’s approval is required under paragraph (2),
consent may be given only where it has been demonstrated to the satisfaction of the MMO or the
local planning authority that the approval sought is unlikely to give rise to any materially new or
materially different environmental effects from those assessed in the environmental statement.

10





Operation of generating stations

8.-—(1) Optimus Wind is authorised to operate the generating station comprised in the Project A
works.

(2) Breesea is authorised to operate the generating station comprised in the Project B works.

(3) This article does not relieve Optimus Wind or Breesea of any requirement to obtain any
permit or licence under any other legislation that may be required to authorise the operation of a
generating station.

PART 3

Streets

Street works

9.—(1) The undertaker may, for the purposes of the authorised project, enter on so much of any
of the streets set out in Schedule 2 (streets subject to street works) as is within the Order limits and
may—

(2) break up or open the street or any sewer, drain or tunnel under it;
(b) tunnel or bore under the street;

(c) place apparatus in the sireet;

(d) maintain apparatus in the street or change its position; and

{e) execute any works required for or incidental to any works referred to in sub-paragraphs
(a) to (d).
(2) In this article, “apparatus” has the same meaning as in Part 3 of the 1991 Act(a).

Application of New Roads and Street Works Act 1991

10.—(1) The provisions of the 1991 Act mentioned in paragraph (2) that apply in relation to the
carrying out of street works under that Act and any regulations made or code of practice issued or
approved under those provisions apply (with all necessary modifications) in relation to—

(a) the carrying out of works under article 9 (street works); and

(b) the temporary stopping up, temporary alteration or temporary diversion of a street by the
undertaker under article 11 (temporary stopping up of streets),

whether or not the carrying out of the works or the stopping up, alteration or diversion constitutes
street works within the meaning of that Act.

(2) The provisions of the 1991 Act(b) are—
(a) subject to paragraph (3), section 54 (advance notice of certain works);
(b) subject to paragraph (3), section 55 (notice of starting date of works);
(c) section 57 (notice of emergency works);
(d) section 59 (general duty of street authority (o co-ordinate works);
(e) section 60 (general duty of undertakers to co-operate);
(f) section 68 (facilitics to be afforded to street authority);
(g) section 69 (works likely to affect other apparatus in the street);
(h) section 76 (liability for cost of temporary traffic regulation);
(1) section 77 (liability for cost of use of alternative route); and

(a) “Apparatus” is defined in sections 89(3) and 105(1).
(b) Sections 54, 55,57, 59, 60, 68 and 69 were amended by the Traffic Management Act 2004 (c.18).
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not reasonably necessary in view of its intended removal for the purposes of those works) or
property of Centrica or to the access road, the relevant undertaker must bear and pay the cost
reasonably incurred by Centrica in making good any damage by reason or in consequence of any
such damage, provided that the maximum liability of the relevant undertaker or the maximum
liability of the relevant undertakers (in aggregate) is limited to £50,000,000 per claim or series of
claims arising from 1 event.

8. The relevant undertaker must use its best endeavours to co-ordinate the execution and
operation of the works in the interests of safety and the efficient and economic execution of the
authorised development and taking into account the need to ensure the safe and efficient operation
of Centrica’s undertaking, and Centrica must use its best endeavours to co-operate with the
relevant undertaker for that purpose.

9. Despite any provision in this Order or anything shown on the land plans or contained in the
book of reference, the undertaker must not acquire any apparatus, override any easement or other
interest of Centrica, acquire any land or other interest of Centrica or create any new rights over
any land or other interest of Centrica otherwise than by agreement of Centrica, which agreement
must not be unreasonably withheld.

10. Any dispute arising between the undertaker and Centrica under this Part must be determined
by arbitration as provided in article 41 (arbitration).

PART 8
Protection for VPI Immingham LLP

1. The provisions of this Part have effect for the protection of VPI unless otherwise agreed in
writing between the undertaker and VPI.

2. In this Part—

“pipeline” means the gas pipeline crossing the Order land owned and operated by VPI used at
various times for the passage of gas and all ancillary apparatus including such works and
apparatus properly appurtenant to the pipeline as are specified by section 65(2) of the Pipe-
lines Act 1962(a);

“relevant undertaker” means—

(a) in relation to works which are Project A works or associated development or ancillary
works relating to Project A works, Optimus Wind;

(b) in relation to works which are Project B works or associated development or ancillary
works relating to Project B works, Breesea; and

(c) inrelation to works which are shared works or associated development or ancillary works
relating to shared works, Optimus Wind and Breesea;

“VPI” means VPI Immingham LLP (registered number OC300980).

3. Before commencing any part of the authorised development or the operation of the authorised
development that would have an effect on the operation and maintenance of the pipeline and
access to it, the relevant undertaker must submit to VPI plans and sections of the proposed works
and such further particulars as VPI may, within 28 days from the day on which plans and sections
are submitted under this paragraph, reasonably require.

4.No works comprising any part of the authorised development or the operation of the
authorised development that would have an effect in full or in part on the operation, maintenance,
repair, replacement and abandonment of the pipeline and access to it may be commenced until

(a) 1962 c.58. Section 65(2) was amended by paragraph 6 of Schedule 2 to the Energy Act 2011 (c.16) and S.I. 2000/1937 and
2011/2305.
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plans and sections in respect of the works submitted under paragraph 3 have been approved by
VPI.

5. Any approval of VPI required under paragraph 4 must not be unreasonably withheld or
delayed but may be given subject to such reasonable requirements as VPI may require to be made
for—

(a) the continuing safety and operational viability of the pipeline; and
(b) the requirement for VPI to have uninterrupted and unimpeded access to the pipeline at all
times.

6.—(1) Subject to sub-paragraphs (2) and (3), if, by reason or in consequence of the construction
of any of the works referred to in paragraph 3, any damage is caused to any apparatus or property
of VPI, or there is any interruption in any service provided, or in the supply of any goods, by VPI,
the relevant undertaker must—

(a) bear and pay the cost reasonably incurred by VPI in making good such damage or
restoring the supply; and

(b) make reasonable compensation to VPI for any other expenses, loss, damages, penalty or
costs incurred by VPI,

by reason or in consequence of any such damage or interruption.

(2) Nothing in sub-paragraph (1) imposes any liability on the relevant undertaker with respect to
any damage or interruption to the extent that it is attributable to the act, neglect or default of VPI,
its officers, servants, contractors or agents.

(3) VPI must give the relevant undertaker reasonable notice of any claim or demand, and no
settlement or compromise may be made without the consent of the relevant undertaker, which, if it
withholds consent, has the sole conduct of any settlement or compromise or of any proceedings
necessary to resist the claim or demand.

7. Any dispute arising between the undertaker and VPI under this Part must be determined by
arbitration as provided in article 41 (arbitration).

PART 9
Protection for Phillips 66 Limited

1. The provisions of this Part have effect for the protection of P66 unless otherwise agreed in
writing between the undertaker and P66.
2. In this Part—
“P66” means Phillips 66 Limited (company number 529086);

“pipeline” means the crude oil pipeline owned and operated by P66 used at various times for
the passage of multi-purpose hydrocarbon fuels and all ancillary apparatus including such
works and apparatus properly appurtenant to the pipeline as are specified by section 65(2) of
the Pipe-lines Act 1962;

“relevant undertaker” means—

(a) in relation to works which are Project A works or associated development or ancillary
works relating to Project A works, Optimus Wind;

(b) in relation to works which are Project B works or associated development or ancillary
works relating to Project B works, Breesea; and

(c) in relation to works which are shared works or associated development or ancillary works
relating to shared works, Optimus Wind and Breesea.

3. Before commencing any part of the authorised development or the operation of the authorised
development that would have an effect on the operation and maintenance of the pipeline and
access to it, the relevant undertaker must submit to P66 plans and sections of the proposed works
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and such further particulars as P66 may, within 28 days from the day on which plans and sections
are submitted under this paragraph, reasonably require.

4.No works comprising any part of the authorised development or the operation of the
authorised development that would have an effect in full or in part on the operation, maintenance,
repair, replacement and abandonment of the pipeline and access to it may be commenced until
plans and sections in respect of the works submitted under paragraph 3 have been approved by
P66.

5. Any approval of P66 required under paragraph 4 must not be unreasonably withheld or
delayed but may be given subject to such reasonable requirements as P66 may require to be made
for—

(a) the continuing safety and operational viability of the pipeline; and
(b) the requirement for P66 to have uninterrupted and unimpeded access to the pipeline at all
times.

6.—(1) Subject to sub-paragraphs (2) and (3), if, by reason or in consequence of the construction
of any of the works referred to in paragraph 3, any damage is caused to any apparatus or property
of P66, or there is any interruption in any service provided, or in the supply of any goods, by P66,
the relevant undertaker must—

(a) bear and pay the cost reasonably incurred by P66 in making good such damage or
restoring the supply; and

(b) make reasonable compensation to P66 for any other expenses, loss, damages, penalty or
costs incurred by P66,

by reason or in consequence of any such damage or interruption.

(2) Nothing in sub-paragraph (1) imposes any liability on the relevant undertaker with respect to
any damage or interruption to the extent that it is attributable to the act, neglect or default of P66,
its officers, servants, contractors or agents.

(3) P66 must give the relevant undertaker reasonable notice of any claim or demand, and no
settlement or compromise may be made without the consent of the relevant undertaker, which, if it
withholds consent, has the sole conduct of any settlement or compromise or of any proceedings
necessary to resist the claim or demand.

7. Any dispute arising between the undertaker and P66 under this Part must be determined by
arbitration as provided in article 41(arbitration).

PART 10
Protection for ConocoPhillips (U.K.) Limited

1. The provisions of this Part have effect for the protection of ConocoPhillips unless otherwise
agreed in writing between the undertaker and ConocoPhillips.
2. In this Part—
“ConocoPhillips” means ConocoPhillips (U.K.) Limited (company number 00524868);

“pipeline” means the condensate pipeline running from the ConocoPhillips Theddlethorpe Gas
Terminal to the Humber Oil Refinery, operated by ConocoPhillips on behalf of the pipeline
owners and all ancillary apparatus including such works and apparatus properly appurtenant to
the pipeline as are specified by section 65(2) of the Pipe-lines Act 1962;

“relevant undertaker” means—

(a) in relation to works which are Project A works or associated development or ancillary
works relating to Project A works, Optimus Wind;

(b) in relation to works which are Project B works or associated development or ancillary
works relating to Project B works, Breesea; and
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(¢) in relation to works which are shared works or associated development or ancillary works
relating to shared works, Optimus Wind and Breesea.

3. Not less than 28 days before commencing any part of the authorised development or the
operation of the authorised development that is near to and would or may have an effect on the
operation and maintenance of the pipeline and access to it, the relevant undertaker must submit to
ConocoPhillips plans and sections of the proposed works and such further particulars as
ConocoPhillips may, within 28 days from the day on which plans and sections are submitted under
this paragraph, reasonably require.

4.No works comprising any part of the authorised development or the operation of the
authorised undertaking which would have an effect in full or in part on the operation,
maintenance, repair, replacement and abandonment of the pipeline and access to it may be
commenced until plans and sections in respect of the works submitted under paragraph 3 have
been approved by ConocoPhillips.

5. Any approval of ConocoPhillips required under paragraph 4 must not be unreasonably
withheld or delayed but may be given subject to such reasonable requirements as ConocoPhillips
may require to be made for—

(a) the continuing safety and operational viability of the pipeline; and
(b) the requirement for ConocoPhillips to have uninterrupted and unimpeded access to the
pipeline at all times.

6.—(1) Subject to sub-paragraphs (2) and (3), if, by reason or in consequence of the construction
of any of the works referred to in paragraph 3, any damage is caused to any apparatus or property
of ConocoPhillips, or there is any interruption in any service provided, or in the supply of any
goods, by ConocoPhillips, the relevant undertaker must—

(a) bear and pay the cost reasonably incurred by ConocoPhillips in making good such
damage or restoring the supply; and

(b) make reasonable compensation to ConocoPhillips for any other expenses, loss, damages,
penalty or costs incurred by ConocoPhillips,

by reason or in consequence of any such damage or interruption.

(2) Nothing in sub-paragraph (1) imposes any liability on the relevant undertaker with respect to
any damage or interruption to the extent that it is attributable to the act, neglect or default of
ConocoPhillips, its officers, servants, contractors or agents.

(3) ConocoPhillips must give the relevant undertaker reasonable notice of any claim or demand,
and no settlement or compromise may be made without the consent of the relevant undertaker,
which, if it withholds consent, has the sole conduct of any settlement or compromise or of any
proceedings necessary to resist the claim or demand.

7. Any dispute arising between the undertaker and ConocoPhillips under this Part must be
determined by arbitration as provided in article 42 (arbitration).

PART 11
Protection for C.GEN Killingholme Limited

1. The provisions of this Part apply to govern the relationship between the undertaker and
C.GEN unless otherwise agreed in writing between the undertaker and C.GEN.
2. In this Part—

“approving party” means the party from whom an approval should be, has been or should have
been obtained under this Part, being—

(a) in the case of specified works by C.GEN, Optimus Wind and Breesea, to the extent that
they continue to have powers under this Order in respect of any part of the Order land
shown numbered 503, 505, 506, 507 or 509 on the land plans, and any party who has
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Foreword

Between 2009 and 2013 there were five significant accidents in the UK offshore helicopter
aviation sector, two of which tragically resulted in fatalities. Following these accidents, the
CAA Board commissioned a comprehensive review of the safety of offshore helicopter
operations (CAP1145, published 20 February 2014). The review resulted in a number of
wide ranging recommendations and actions to improve safety standards. The review made
clear our determination to implement these actions and recommendations as swiftly as
possible.

In January 2015, we published CAP 1243, a Progress Report outlining the advances being
made against the actions and recommendations. The report described how significant and
important progress had been made towards improvements in offshore helicopter safety,
such as flights no longer taking place over the most extreme sea conditions and
passengers being equipped with new and improved Emergency Breathing Systems (EBS)
with the associated training having been completed.

Since the publication of the progress report, we have continued to work closely with
industry and the European Aviation Safety Agency (EASA) to complete the remaining
actions and recommendations. Passengers are now seated next to emergency exits that
correspond to their body size, EBS was introduced for offshore flight crew from April 2016,
and we have made good progress to implement new proposals for safety improvements at
Normally Unattended Installations (NUIS).

The majority of the actions and recommendations are now completed and we have
identified a number of ongoing workstreams to ensure that we continue to see
improvements in offshore helicopter safety. This further progress report details the
completed actions and recommendations and highlights the ongoing work streams. The
CAA intends to continue its efforts through close collaboration and support with
stakeholders, and further progress will be measured and reported as part of the
developing role of the Offshore Helicopter Safety Action Group (OHSAG)? following this
publication.

We are pleased that there continues to be a strong collective commitment to change,
which is evidenced by the co-operation received from all parties represented by the
OHSAG and its Technical Sub Group. This forum has proved to be an excellent catalyst
for increased dialogue between helicopter operators, the oil and gas industry, employee

! The CAA established a new top level group to drive change, the Offshore Helicopter Safety Action Group

(OHSAG) that includes unions, CEOs from the helicopter operators, representatives from the oil and gas
industry, Step Change in Safety and the CAA.
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representatives, helicopter manufacturers and regulators. We are strongly committed to
ensuring that this co-operation and commitment extends beyond the implementation of the
actions and recommendations and that the work of the OHSAG will remain focussed on
achieving real steps in reducing the number of safety occurrences.

The ultimate aim is for rotary wing safety performance to be on a par with large
commercial fixed wing operations; recent events have only served to reinforce the need for
the relative safety performance gap to be reduced. To do so, the focus needs to be on
prevention, as opposed to survival, through helicopter design improvements. In this
regard, our ambition is to have a defined certification strategy where rotary wing can
realistically approach commercial fixed wing safety and reliability performance. The CAA
and the OHSAG have no direct means to secure these design ambitions and, as such, we
will continue to work closely with EASA and support all necessary EASA working groups to
assist in this objective. We are pleased to be participating in the work currently undertaken
by EASA as part of their Safety Risk Portfolio — Offshore Helicopter Operations. It is clear
that EASA is devoting significant energy, time and expert resources into this activity. This
work provides an opportunity for real and lasting progress in this area. We also
acknowledge and welcome the initiative, announced in August 2015 by EASA, to
commission an independent study into Helicopter North Sea Operations Management
Current Practices Safety Review and have already provided them with the requested
information to assist them in their task.

The safety of those who rely on offshore helicopters remains our priority; the CAA is
committed to continuing to work with industry to take the further steps needed to secure
the long term change envisaged by the review, even against the challenging financial
conditions in which the oil sector is trading at present. The next step will be to define the
future role of OHSAG post this report with an ambition to continue to influence and
improve safety standards and performance for this sector and the workforce. We are also
now working with the emergent offshore renewable energy industry to ensure that lessons
learned from the oil and gas industry experience can be suitably incorporated into this
expanding aviation sector.

WMot $uupr

s

Mark Swan

Group Director, Safety and Airspace Regulation, CAA
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Introduction

In February 2014, we published a Safety Review (‘the Review’) of offshore helicopter
operations (CAP 1145). The Review examined the risks to helicopter operations to support
the oil and gas industry in and around the North Sea. It was conducted in conjunction with
the EASA and the Norwegian Civil Aviation Authority and was peer-reviewed by
independent experts. It identified a wide range of opportunities to improve the safety of
those operations and, in particular, to increase the chances of passengers and crew
surviving an accident.

In total, the Review listed 32 actions and 29 recommendations that would all contribute
towards the end goal of improving the safety of offshore helicopter operations. Some of
these would necessitate long term changes in areas such as helicopter design and others
could be implemented almost immediately, and have an instant impact on survivability.

About this report

We stated that we would report publicly on the progress of all actions and
recommendations in the Review. Our first progress report (CAP 1243) was published in
January 2015, and provided an update on progress at that date. This report provides an
update to the January 2015 report, highlighting where further progress has been made
against the remaining actions and recommendations, and where we have identified further
work streams to continue to improve the safety of offshore helicopter operations. This will
be the final CAA report on progress, with the newly re-formed Safety Action Group
producing future reports.

Appendix A summarises progress against each action and recommendation. The majority
of actions and recommendations have now been completed. The table in the Appendix
also shows where further work streams have been identified.
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Chapter 1
Passenger safety and survivability

The evidence presented in the Review showed that just over half of the accidents in which
offshore helicopters impacted the sea between 1976 and 2012 in the UK were potentially
survivable. However, these accidents led to 38 fatalities. CAP 1243 highlighted several
areas where significant progress had been made in improving the protection of
passengers in the event of an accident, including:

" improving the chances of a safe rescue from the sea by prohibiting operations over
sea conditions exceeding 6 metres significant wave height;

" reducing the risk of capsize in a ditching by prohibiting operations over sea
conditions exceeding the certified ditching performance of the helicopter;

" reducing the likelihood of the helicopter sinking by requiring helicopter operators to
ensure that the Emergency Floatation System (EFS) is armed for all overwater
departures and arrivals;

increasing underwater survival time to improve the chances of escape from a capsized
helicopter through the introduction of new improved Category A Emergency
Breathing Systems® (EBS) for all passengers;

introducing a new standardised clothing policy to ensure core body heat is retained
while waiting for rescue.

All of these measures, except the last, were mandated by CAA Safety Directive SD-
2014/001 (issued on 21 May 2014), subsequently replaced by SD-2014/002 (issued on 14
October 2014) and then SD-2015/001 (issued on 28 January 2015). Since then, significant
progress has been made in introducing new requirements relating to the compatibility of
passenger body size and underwater escape exit (window) size. Further work has also
been performed in the areas of EBS training and extending EBS to flight crew on offshore
helicopters. The current Safety Directive (SD-2015/005 issued on 8 December 2015)
introduced cover for support to Lighthouse Authorities and, in response to concerns raised
by the industry, also introduced alleviation for the carriage of EBS for medically
incapacitated passengers. An additional alleviation has been provided against the
operating rules for such passengers in respect of life jackets and survival suits.

Category A EBS is one that may be deployed underwater within the breath-hold time of the user and
using only one hand. CAA published CAP 1034 in May 2013 to define a draft technical standard for these
systems. CAA is currently participating with EASA in the development of a European standard that will
incorporate the draft CAA standard and the experience gained during the CAA approvals of EBS for
passengers and crew.
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As a result of the aforementioned safety directives, we believe that the exposure has been
reduced and that, in the event of service difficulties over water, the changes introduced
should greatly improve the chances of survival.

Passenger size versus window size

As described in CAP 1243, the action that received the most publicity at the time the
Review was published was around passengers’ body size. The Review highlighted that if
passengers cannot fit through the push-out windows that form the underwater escape
exits, they were not only at greater risk themselves, but they also potentially increased the
risk to their fellow passengers, whose access to an exit might be blocked. The Review
stated that from 1 April 2015, helicopter operators would not be allowed to carry
passengers who could not fit through the push-out window exits. This action led to
discussions with the Trade Unions and the Transport Select Committee, who were
concerned that the Review action may result in some offshore workers being prevented
from flying offshore. This was not the intention of the Review, and we worked closely with
Step Change (SC?), helicopter operators and experts at Robert Gordon University (RGU)
to identify a suitable solution that would address these concerns without compromising the
safety objective.

In January 2015, a minimum width and diagonal measurement had been established and
agreed for push-out window exits. Earlier research performed for the CAA had indicated
that the width of the opening should correspond to the passenger’s chest depth and the
diagonal to their shoulder width. Results from the ongoing study at RGU indicated that only
shoulder width needed to be considered; if a passenger’s shoulder width was within
prescribed limits, then their chest depth would be too.

SC conducted an initial campaign to measure all offshore workers in early 2015, and over
40,000 had been measured before the 1 April 2015 target date. This figure represented
100% of the core workforce and 50% of those who travel less frequently. Of all the workers
measured, just under 3% had a shoulder width exceeding the minimum window diagonal
and were classified as XBR (Extra Broad). Under the scheme agreed, XBR passengers
are now seated next to the larger exits that are required under the Airworthiness
regulations on all helicopters and which have a diagonal measurement and width large
enough for any passenger. To ensure that passengers are seated correctly in the
helicopter, XBR passengers now wear a chequered arm-band and the seats suitable for
them are identified with a matching chequered head rest cover. From 1 April 2015, all
passengers are now seated next to exits large enough for their body size and are checked
by the helicopter flight and ground crews before takeoff as part of standard pre-flight
procedures.

8 Step Change in Safety (SC) is a not for profit tripartite organisation (representing the workforce, regulators and employers) with an overall
aim of making the UK the safest place to work in the global oil and gas industry. SC is independent of Oil & Gas UK.
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Emergency Breathing Systems

Since 1 January 2015, all passengers have been required to wear suitable Cat A EBS
(CAP 1034 Category A). In our previous progress report, we described how this had been
introduced ahead of schedule for all passengers on 1 September 2014, and how the oil
and gas industry had worked hard to provide the basic training required on EBS usage to
all offshore workers.

In response to a recommendation in the Review (R07), the Offshore Petroleum Industry
Training Organisation (OPITO) has been leading on a review of the broader safety and
survival training provided to offshore workers. A working group was formed in Autumn
2014 to perform a review of the industry standard, and the initial focus was on training for
the new Cat A EBS. The Basic Offshore Safety Induction and Emergency Training
(BOSIET) and Further Offshore Emergency Training (FOET) initially continued to use the
earlier hybrid EBS for in-water training after the introduction of the Cat A EBS, which
raised pertinent questions regarding the possibility of ‘negative transfer of training’. The
most obvious solution would be to replace the hybrid system with Cat A EBS.

Using Cat A EBS in-water, however, is currently considered by the Health and Safety
Executive (HSE) to fall within the scope of the Diving At Work Regulations (DAWR) due to
the use of compressed air. Consequently, the training for the new Cat A EBS currently
comprises ‘dry’ poolside/classroom training only. All in-water training using the earlier
hybrid EBS has ceased, however, which will avoid any negative training transfer. Drawing
on favourable experience in Canada, in July 2016 HSE agreed in principle to exempt
‘shallow water’ Cat A EBS training from the DAWR. If implemented, this will significantly
improve the fidelity of the current EBS training and will represent a worthwhile step
towards the ultimate goal of full in-water training with the new Cat A EBS.

In addition, we have been working with helicopter operators to approve and introduce EBS
for flight crew in order to provide them with the same or equivalent benefits now available
to their passengers. Slightly different Cat A EBS and associated lifejacket changes are
required for flight crews to ensure that the equipment does not interfere with any controls
or switches, or the pilots’ ability to operate the aircraft in all normal and emergency
conditions. A protocol for testing the suitability of the EBS for the flight deck environment
has been agreed with the helicopter operators. Three flight crew EBS systems have been
approved. EBS for flight crew was introduced into operations on time from 1 April 2016.

To ensure that the introduction of Cat A EBS in the UK is afforded a wider platform for
international safety, a working group to produce a formal standard as a European
Technical Standard Order (ETSO) for EBS has been established. Work is nearing
completion and the ETSO is based on the CAA specification contained in CAP 1034,
which has so far been used to approve the introduced Cat A EBS.
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Longer term improvements

The Review also recommended that helicopter operators should consider addressing
some of the survivability improvements under discussion in the EASA Rule Making Task
on helicopter ditching and water impact survivability (RMT.0120). SC committed to
investigate the feasibility of changes in this area, working with helicopter manufacturers
and operators.

Since January 2015, we have confirmed with one UK operator that it is feasible for all of
the key items identified in the Review’s Recommendation (R05) to be retrofitted within 2 to
3 years, with the possible exception of the side-floating helicopter scheme. However, we
are currently unaware of any voluntary activity in this area apart from work on handholds
and revised push-out window pull-tabs performed by Airbus Helicopters for their helicopter

types.

The RMT.0120 initiative has represented a major step forward and the associated working
group has included extensive international industry and regulatory expertise. All of the
Recommendation RO5 items were included in the EASA Notice of Proposed Amendment
(NPA) 2016-01 produced by RMT.0120 and published in March 2016. If adopted however,
they will only be mandatory for new helicopter designs after any resulting rule changes
have been introduced (Significant Design Changes as required by Part 21.101). EASA has
agreed that RMT.0120 will continue its work and produce a further NPA to cover the
retrofit of measures considered to be practical and proportionate for the existing helicopter
fleet. This may eventually lead to the introduction of some of the Recommendation R05
improvements, but voluntary adoption would deliver the safety benefits much sooner.

The actions already mandated were originally introduced as short term measures pending
the introduction of rule changes by EASA. In summary, improvements could be introduced
more quickly either through EASA action or operators voluntarily applying these changes
to their existing helicopter fleets based upon their individual Safety Management System’s
assessments, or by a contractual requirement imposed by the oil and gas industry.
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Chapter 2
Operations

The actions and recommendations for operations were focused on the medium term, and
the CAA has continued to work with helicopter operators and the wider oil and gas industry
to agree the most effective ways to raise safety standards.

The previous progress report highlighted that advances had been made in the areas of:

" The Safety Management System (SMS) and the identification of a list of top ten
safety issues, suggestions for mitigation and meaningful measures of their
performance;

" Minimising the risk of post-crash fire;

" Reviewing operations at smaller helidecks;
" Reviewing night operations;

. Raising the standards of pilot training.

Work in all of these areas has been ongoing, with significant progress being made in
relation to minimising the risk of fire. The engagement of helicopter operators,
manufacturers and Oil & Gas UK has been vital to this work.

Adopting a more consistent approach to safety

Following the SMS symposium held in Aberdeen during July 2014 and the identification of
the top ten safety issues, suggestions for their mitigation and meaningful measures for
performance, a member of the CAA Intelligence Team has been working closely with the
three Aberdeen-based offshore helicopter operators to progress a collaborative project to
raise the quality of the safety data collected and its subsequent analysis.

As part of the CAA’s risk assessment and management strategy, we have used bowtie
barrier risk modelling techniques. One strength of the barrier approach is as a qualitative
tool which is adaptable to deliver practical solutions to the challenges of risk assessment in
the dynamic environment of aviation operations. Moreover, the output of a bowtie can be
shared with, and taken up more widely, by stakeholders as part of their SMS and risk
mitigation strategies. As such, the CAA has developed 5 specific bowties as part of this
work, which focus on:

. Helicopter approach to a fixed unmanned North Sea installation;

" Helicopter approach to a small North Sea vessel, with a loss of terrain/obstacle
separation;
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" Helicopter approach to a large North Sea vessel/mobile installation, with loss of
terrain/obstacle separation;

" Helicopter approach to a fixed manned North Sea installation, with loss of
terrain/obstacle separation;

" North Sea helicopter operating en-route with automation, with deviation from desired
flight parameters.

The CAA’s aim is to acquire further feedback of these initial bowties from front-line industry
operational staff as a validation exercise before finally publishing the results. While these
models were developed from the safety issues identified at the SMS symposium, it has
become clear that there may be other topics which could also benefit from this process,
which will be explored with operators as the subject matters arise. The bowtie models will
be used to further develop our candidate Safety Performance Indicators (SPIs) with
industry to facilitate the creation of an offshore helicopter sector risk picture.

The use of the bowties and SPIs has helped to develop and inform the EASA safety risk
portfolio for the offshore sector; work is ongoing with EASA and industry bodies to discuss
alignment of strategies. The EASA Helicopter Accident Data Collaboration and Analysis
Group (HADCAG) was tasked to analyse safety data to support the strategic risk
assessments; the group has provided information to the Safety Risk Portfolio (SRP), the
SRP is supported by industry and Aviation Authorities.

Industry Auditing

Oil & Gas UK is also continuing with its project to harmonise procedures for flight safety
auditing. The project aims to identify and agree best practice standards for such audits, so
that instead of undergoing multiple audits with slightly different demands for each
customer, helicopter operators will increasingly be asked to demonstrate how they meet
common standards. The project has delivered a toolbox which is now fully operational and
consists of audit schedules, a pre-audit questionnaire, audit templates and a feedback
form. As feedback is received, the process and documentation will be reviewed to ensure
it remains fit for purpose.

The new approach has been adopted by industry and Oil & Gas UK continue to work to
encourage full uptake. The industry Management of Aviation Guidelines have also been
revised and strengthened to reflect the new process and will be published during 2016.

Reviewing and reducing risks around helidecks

One of the longer term intentions of the Review was to improve safety on helidecks. In
May 2015, we consulted with industry on the options available to the CAA to assume
responsibility for certification. We received 20 responses to the consultation from a wide
range of organisations, and a way forward was identified and proposed to the OHSAG for
agreement.
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The OHSAG was supportive, but the proposed scheme cannot be implemented without
appropriate legal authority. This will likely take several years to establish due to the
particular legislation change process. In the meantime, we plan to enhance our oversight
of helidecks using existing CAA resources and work towards the desired final solution in
collaboration with HCA.

Minimising the risk of post-crash fire

The Review endorsed our long-held position that post-crash fire, which presents a major
risk for helicopter safety and occupant survivability, is a reasonably foreseeable event
following a helicopter accident on a helideck. Helicopter operators had previously raised
their concerns that the fire-fighting provisions at a significant number of helidecks located
on Normally Unattended Installations (NUIs) were insufficient to address a crash with fire.

As mentioned in the report, the CAA had published an enhanced requirement for fire
fighting facilities at NUIs in CAP 437 but this had met with little progress. Significant
debate has since taken place between regulators, helicopter operators and the oil and gas
industry to resolve what additional standards and equipment are necessary and should be
applied for NUIs. To assist and bring some independence and fresh thinking on this issue,
the CAA commissioned Cranfield University to undertake a detailed review of the case for
and against improved fire-fighting systems on NUIs. Their independent Cranfield
University report stated that “OGUK, the aircraft operators, BALPA, HCA, HSE and CAA
must work together to agree a way forward. The discussion should focus on how the
reasonably foreseeable event of a helicopter on fire on a NUI helideck can be mitigated
against.”

To move matters forward, we conducted a bow-tie risk assessment that was generated in
collaboration with industry and produced a working paper for OHSAG consideration which
focused on the 3 key items. The key items related to: engine failure accountability during
take-off and landing; crash resistant fuel systems; and the availability of automated
helideck fire fighting facilities in relation to the frequency of operations to the helideck. This
has generated further debate and review with industry and a revised plan has been drafted
to provide an achievable and proportionate solution bearing in mind all the relevant
constraints.

The way ahead includes the following:

. All new build unattended helidecks must have automated helideck fire fighting
facilities as detailed in CAP 437.

= Current NUls:

A safety case provided by aircraft operators that describes in detail the operation
(number of flights / day / night operations), aircraft types (including certification
standards and configuration), fire fighting provisions, etc, to manage and minimise
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risk. In the absence of an acceptable safety case the following will form the basis for
mandatory application.

a) For any decks which do not comply with the requirements for the installation of
an automated fire-fighting system, it is proposed to apply an annual limit for
landings when the helideck is unattended to constrain overall exposure. In
addition, operations to such decks should not take place at night unless a circle
and H helideck lighting system compliant with CAP 437 Appendix C is fitted.

b)  When helidecks without an automated fire-fighting system are attended by
personnel trained in the use of the fire-fighting equipment that is available,
operations may continue until a cut-off date which will be set following industry
consultation.

c) From the cut-off date, however, the fire-fighting facilities must meet or exceed
the Rescue and Fire Fighting Service (RFFS) provisions of the minimum ICAO
Annex 14 Volume Il surface level standards for H1 or H2 helicopters as
applicable and as referred to in CAP 789.

d) Itis proposed that helidecks without an automated fire-fighting system that do
not upgrade to the level stated in ¢) above by the cut-off date will be subject to
an annual limit for landings.

To ensure evenness, the means of implementing the determined safety measures will
most likely be through an Operational Directive applicable to all operations conducted on
the UK Continental Shelf.

Raising the standards of pilot training

The Review identified a number of areas where pilot training could be further improved,
with the aim of reducing the number of accidents and near accidents that occur as a result
of Human Factors.

We have examined the output of our review into the safety of large UK commercial air
transport aeroplane operations for relevance and applicability to the offshore environment,
and we have integrated this work into a CAA joint fixed and rotary wing group in order that
common issues affecting both communities can be assessed and resolved in an efficient
and joined up manner. A further joint fixed and rotary wing group has also been initiated at
EASA to discuss moving towards Evidence Based Training (EBT) and the CAA will
contribute to this work programme.

We have also reviewed our examiner assessment protocols to include specific
competencies so that industry senior examiners can identify trends in common failings
through their company Safety Management Systems and take appropriate and timely
interventions.
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The training of Flight Crews for the offshore role and establishment of Standard Operating
Procedures against the manufacturers’ operating philosophy is now underpinned by the
publication of the first Flight Crew Operating Manuals (FCOM). Whilst this has been slow
to develop across all manufacturers, its introduction sees a significant safety
enhancement. EASA is actively supporting such initiatives and has encouraged the
manufacturers through the Operational Suitability Data (OSD) process.

Pilots’ interaction with automation and complex flight displays remains challenging and has
given rise to the CAA chaired Helicopter Automation Work Group. This collaborative
industry/regulator group has collated an active issues list which identifies a number of key
areas including important disparities between aeroplane and helicopter certification
material where the latter would benefit from additional detail. This means manufacturer
innovation directly translates into training needs as pilots move between a variety of flight
display layouts and systems. EASA has also specifically identified section 2X.1302 of the
Certification Requirements for human factors and this is foreseen in its rulemaking
inventory.

Pilot AOC training programmes have been modified to take account of instrument scan
techniques on complex electronic flight displays. Likewise, the role of the monitoring pilot
has been reviewed and implemented by AOCs taking into account extant CAA material
written for airline operations. Recent CAA work has seen a review of these training
programmes to assess their effectiveness.

Operator policy rightly identifies the most appropriate use of automation, but pilots must be
able to readily revert to manual instrument flying skills when required. The review of
revised operator training indicated that AOCs are specifically addressing this need in the
flight simulator setting.

The introduction of Operational Suitability Data (OSD) by EASA for the newer types and
aircraft still in production has now seen a more interactive use by AOCs who have
modified training programmes to take account of those training areas needing special
emphasis. The CAA and EASA actively support the Automation Work Group; this group
has also identified a need for the OSD to be a live document reflecting ATO and operator
feedback through Safety Management Systems.

Flight Data Monitoring (FDM)

It had been anticipated that the helicopter operators’ Flight Data Monitoring (FDM)
programmes would provide further objective information on operational issues to obtain a
better understanding of the factors which underlie operational cause accidents. This
proved not to be the case and scope for improvement of the current, voluntary FDM
programmes has been identified. The CAA will seek to improve the intelligence generated
from FDM by working with the industry to improve their programmes. This will be realised
in the form of guidance on best practice to support the new European Air Operations
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Regulations for offshore operations (SPA.HOFO) which will take effect from mid-2018 and
which mandate FDM for large CAT helicopters.

The CAA proposes to commence preparations for the mandate by working with the UK
helicopter operators and EASA to produce this best practice guidance material for offshore
Helicopter FDM (HFDM). The objective will be to assist operators to consolidate and
enhance their existing HFDM programmes. In particular, the following will be investigated:

" new or revised ‘events’ or ‘measurements’ to monitor for adherence to company
Standard Operating Procedures (SOPSs);

" the introduction of HFDM-based Safety Performance Indicators (SPIs);

" the use of HFDM to support Evidence-Based Training (EBT).
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Chapter 3
Airworthiness

The Review pinpointed a number of opportunities for short and medium term actions to
reduce risks around maintenance processes and standards. Immediate steps were taken
to conduct further research or to formally review existing certification standards.

We have continued to work closely with EASA,; since the publication of the Review and the
Progress report we have met on a regular basis to discuss progress on the actions and
recommendations, which will continue beyond closure of the actions and
recommendations.

Understanding technical failures and failure alerts

One of the considerations made during the Review is that ditching in hostile waters around
the UK can be a risk to passengers. A ditching may be required should a significant
technical failure occur, which identifies a “Land immediately” action to be carried out by the
crew. Technical failures should be minimised through high helicopter certification design
standards and good maintenance practices. Technical failures cannot, however, be
entirely eliminated and every opportunity should be taken to minimise false warnings that
may result in unnecessary ditching of the helicopter.

We have worked together with the helicopter operators to establish the frequency of false
engine fire warnings/alerts. EASA and the Federal Aviation Administration (FAA) have
reviewed the data provided by the CAA, and the Helicopter Type Certificate holders have
taken specific actions to ensure the improved reliability of these systems. The CAA fully
supports EASA in its commitment to the monitoring of reported occurrences to assess the
need for evaluation and continuous improvement and evolution of standards and practices.

We will continue to work with the UK helicopter operators to ensure that any occurrences
reporting a trend of unreliable fire warning systems and any other safety issues are
brought to the attention of the EASA, especially those that could lead to a “Land
immediately”. In the review, the CAA proposed that there could be benefits from
developing an Extended-range Twin-engine Operational Performance Standard (ETOPS)
approach for helicopters to improve system reliability ETOPS for those helicopter systems
which could lead to a “Land immediately”. Constructive conversations have taken place
with EASA on this potential area for safety performance improvement. As a result, EASA
looked at whether helicopters operating offshore over a sea hostile environment could
benefit from an improved diversion capability and considered feasibility of applying some
of the main principles used for Extended Range Operations (EROPS) approval of large
commercial fixed wing aircraft. The conclusion of this EASA review, considering helicopter
design, was that it should be possible to identify systems similar to those of ETOPS
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Significant Systems for fixed wing aircraft. This approach would allow the manufacturer
(TC Holder) to substantiate a minimum time period for these systems to continue operating
in the event of a malfunction, thus providing sufficient time to make a safe landing.

As a result of EASA'’s analysis performed on ETOPS and in reviewing occurrence data,
EASA considers that airworthiness action to improve helicopter safety could be best
managed by addressing each of the identified systems individually through dedicated
requirements that improve reliability, as for example is currently being done for loss of oil
under RMT.0608.

The CAA acknowledges this as a good start and will continue to offer support to EASA in
developing this further.

Critical parts

The Review recommended several changes to the way that critical parts are identified,
classified, and how their performance is monitored in-service. EASA has reviewed these
recommendations and listened closely to the CAA’s concerns. Our ambition is to afford
Large Commercial Offshore Helicopters the same, or at least, comparable levels of
integrity as that required by the EASA and the FAA for aircraft engines fitted to Large
Commercial Fixed Wing aircraft. EASA has made some progress in this area by issuing a
number of Certification Memorandum, which provide complementary information and
guidance for demonstrating compliance during helicopter certification. These Memoranda
do not introduce any new certification requirements but seek to ensure robust application
of existing requirements throughout the life of the rotorcraft. It is acknowledged that earlier
improvements to the fatigue and damage tolerance requirements applicable to all critical
parts have been implemented on rotorcraft certificated in recent years. These
improvements, in time, should demonstrate tangible improvements in safety performance.

CAA is keen to ensure that the attributes of EASA Certification Specifications of CS-E* are
considered as part of assessing further enhancements to the rotorcraft Critical Part
requirements in order that we can obtain the highest levels of product integrity and
minimise technical malfunctions potentially leading to hazardous or catastrophic failure
The EASA memo changes do not fully address all the differences between current
specification standards and CS-E. The CAA also fully understands that harmonisation with
the FAA is an important issue to ensure as far as possible a common standard and a level

CS-E is the EASA Certification Specification for aircraft engines and it defines the safety and reliability
requirements for engines to be used in civil aircraft. In respect of Critical Parts, CS-E includes well
developed requirements for the design, test, reliability, integrity, identification, maintenance and
modification of these parts. The requirements have been evolved over many years in response to service
experience. These requirements drive detailed planning for manufacturing methods and controls,
component lifing and life limit assumptions, monitoring of life and condition in service, and re-evaluation of
service life in response to service experience. This approach has resulted in significant improvements in
the reliability and integrity of modern jet engines.
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safety playing field. The CAA has recommended that EASA carry out an independent
review of Critical Parts, assessing the design, manufacture and maintenance aspects by
looking closely at current industry practice/performance, comparing this with the minimum
certification standards, CS-E, and assess gaps / differences and identify any areas for
improvement and or standardisation.

To ensure that the status of critical parts is raised, the CAA issued an Information Notice
(IN-2016/026) in March 2016 to ensure that staff who work in helicopter continuing
airworthiness organisations are aware of these parts and the procedures to be followed on
the types they work on. This notice will be directed to UK Part M, 145 and 147
organisations. This will cover initial, type specific and continuation training.

Ensuring Vibration Health Monitoring (VHM) is applied
consistently

We have reviewed CAA guidance material (CAP 753) and have made amendments to
reflect the EASA Certification Memorandum CM-DASA-001, which clarifies the terminology
and the alert generation systems to ensure consistency.

We have carried out a series of focussed audits of offshore helicopter operators’ VHM
systems to ensure that the necessary standards are obtained. We have also provided
specific training to CAA Airworthiness Surveyors within the Airworthiness Rotorcraft Sector
Team on VHM to improve their technical knowledge as part of upskilling for surveillance
and oversight.

Since the Review was carried out, HeliOffshore has been formed and has produced a
HUMS Best Practice Guidance which draws upon the in-service experience of a number of
experts and Helicopter Operators and should assist other countries in applying VHM. The
material within this guide complements CAP 753.

Continuing Airworthiness

Step Change in maintenance standards

Following publication of CAP 1145, the CAA Airworthiness Senior Management met with
the Heads of Engineering of the three offshore operators in Aberdeen to initiate
discussions on how to launch the A31 initiative and form a Maintenance Standards
Improvement Team (MSIT). It was agreed that, as the maintenance engineering issues are
fundamentally common across Airworthiness, the team should include representation from
the large commercial fixed wing aircraft maintenance community. It was believed that both
sectors could learn from each others’ experience, and that this ultimately could result in
wider and more long lasting benefits (British Airways and Monarch were actively involved
in supporting the MSIT). EASA, the Original Equipment Manufacturers (OEMs) and the
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Confidential Human Factors Incident Reporting Programme (CHIRP) were invited to join
the A31 MSIT team to provide input, challenge and independence.

Through workshops and sub team meetings, the MSIT agreed that the team should focus
as far as possible on four key areas that are supported by a larger framework as shown
below:

CAP 1145 Action A31

Technology

Four main communities (Regulators, OEMs, Organisations and Engineers/workforce) are
key to improving maintenance standards, and significant performance improvements
require each to be ambitious and make improvements and changes with lasting effect.

Regulators

The CAA is implementing a Performance Based Regulation (PBR) approach, which in
Airworthiness has already significantly changed the oversight process, moving away from
more traditional survey/inspection to being more targeted by agreeing the key themes and
improvement areas based upon sector risk pictures. We are applying resource to risk and
making more time available for the more complex and safety significant maintenance
organisations, spending more time in the hangar and on the ‘shop floor’, being more visible
and available to observe and understand the underlying issues. PBR also allows us to
spend more time in preparation, gathering intelligence, as well as participating in Safety
Action Groups (SAGs) and Reliability meetings. By doing this we are able to be more
engaged with Engineering and ensure that we are having the right conversations with Key
post holders.

The CAA has been working very closely with EASA in ensuring that all parties are better
informed of emerging service difficulty issues. In this way, maintenance error issues that
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frequently occur, particularly when these are across the sector and internationally, can be
escalated in an attempt to seek design changes as opposed to short term re-training and
procedural/process changes that in themselves are not sufficiently resilient to the
pressures associated with the typical line and base maintenance environment.

Original Equipment Manufacturers (OEMS)

OEMs can harness new technology by innovation in their new designs, product
improvements and maintenance practices to minimise maintenance and improve reliability
and performance. Where such improvements can be accomplished, they should be
implemented as far as possible on a voluntary basis, as rulemaking and significant safety
improvements can be protracted through the Part 21.101 Changed Product Rule®. We
have seen some OEMs become closer to maintainers by providing staff on-site acting as
mentors and advisors, as well as addressing supply chain bottlenecks that can lead to
technical delays or unnecessary component swapping/robberies. Some operators have
Power by the Hour (PBH) or similar agreements with the OEM or other providers, which
can affect the spares supply chain.

Organisations

Maintenance Organisations can embrace modern techniques used in other sectors such
as lean techniques. Although these techniques originated in manufacturing, they are
starting to emerge in aircraft and component maintenance to make the processes more
effective and support the engineers and mechanics with tools and materials and thereby
minimising distractions and breaks in task.

The safety culture of an organisation is set by the key post holders and leadership team.
Organisations that embrace safety culture audits and similar assessment methods to
benchmark and monitor their continuous improvement have an opportunity to improve
safety, the safety culture and performance.

Taking a different approach to Quality Assurance by empowering Engineering to take
more responsibility and introduce new independent techniques such as Line Operations
Safety Audits (LOSA) to assess what actually happens. This can enable audits to take
place in a non-confrontational and anonymous manner.

Changed Product Rule: This was developed as an international collaboration between EASA, FAA and
Transport Canada. The objective of the rule was to move away from the old approach where the
applicable certification requirements were based on those that dated back to the original approval of the
type, and to the presumption that any new change ought to meet the latest requirements, subject to
specified criteria. In principle, all significant changes to a product should be certified to the latest
amendment level of the applicable requirements, unless the applicant can demonstrate that reversion to
an earlier standard can be justified against the criteria defined in the regulation.
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By making Production Planning a reality and not a burden, applying better techniques to
assess the actual versus forecast manpower requirements, accounting for casualty
(unplanned / unscheduled incidents) and ageing systems as necessary, means that
engineers and mechanics have the best opportunity to complete tasks on time and to a
consistently high standard.

We have supported the Government-funded trailblazer maintenance engineer
apprenticeship schemes as we recognise that skills shortages across this and other UK
engineering sectors is vital for the future success of the aviation industry in the UK.

Engineers

Engineers should take responsibility for their actions and behaviours; an engineering
licence is issued in recognition of education, understanding and competence and, as such,
is a privilege. It is important that engineers are empowered by their organisations to make
decisions and that they have the right support, systems, tooling and infrastructure to
perform their craft. The CAA recognises the need to work with maintenance organisations
and engineers to ensure that we are aligned in our understanding of the risks and
emerging issues. The CAA will look at restoring communications similar to the
Airworthiness Notices and receiving feedback either directly or through industry bodies on
key issues and challenges.

Review of processes that define when strip reports® are
required

The CAA has been working with a number of major helicopter maintenance providers and
OEMs to ensure a common understanding of why UK maintainers have apparently
struggled to receive strip reports designed to better inform them about the performance of
their helicopter operations. The CAA has progressed this through the Technical
workstream of the Offshore Helicopter Safety Action Group. The CAA has reviewed the
OEM processes, with regard to strip reports on request. The CAA has confirmed through
the Offshore UK Part M/145 Accountable Managers and Engineering Directors that they
are still not all satisfied that all of the OEMs are fully addressing this issue.

Further meetings have been arranged with the relevant operators and this will include
OEMs at a later stage with support from EASA as necessary.

Review of tail rotor failures

The offshore review included a section on tail rotor failures (TRF). The review highlighted
an issue of the potential for a TRF to result in a ditching, and action A24 was included for

®  Strip Report is a common term used for a request, made by an operator to a maintenance organisation or
OEM, to provide a report of the investigation carried out during the repair of a specific failed item. This may
include descriptions and photographs of the condition of any failed or worn components.
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the CAA to review CAA Paper 2003/1 (Helicopter Tail Rotor Failures) to determine how
well the recommendations have been taken forward and to assess if further action is
necessary.

To address this action, a small CAA team was formed. The team leader had significant
dialogue with all of the Helicopter OEMs (for current offshore types), offshore operators
and some simulator manufacturers.

The results of the review indicated that there have been some improvements in reducing
the likelihood or the consequence of a TRF since the issue of CAA Paper 2003/1’. Overall,
however, there has not been significant progress in taking forward the recommendations
of CAA Paper 2003/1. In the decade since the report was issued, there have been no
accidents involving failure of the tail rotor or its drive system in the UK offshore sector,
although there has been one incident (S-92 G-CHCK 2007) which could have had serious
consequences due to high vibrations, and an incident in Norway involving an S-92 which
had a Tail Rotor Control Failure due to a failure of a pitch change rod bearing; the aircraft
made a successful recovery. This was less than could have occurred from simple
statistical prediction.

The responses from the OEMs and Operators indicate that there are continuing advances
in VHM technology and use. In particular, Advanced Anomaly Detection is being
introduced for transmission VHM which may improve prevention of Tail Rotor Drive
Failures (TRDFs). Early research into extending VHM to tail rotors themselves produced
mixed results (see CAA Paper 2012/01).

The recommendations of CAA Paper 2003/1 are generally considered by CAA to still be
valid, although the applicability of the failure simulation results to current offshore
helicopters cannot be easily determined and a recommendation for further work is made
for the EASA to work with the OEMs to carry out a detailed work assessment.

The design requirements relating to rotor blades and drive system have not changed since
CAA Paper 2003/1 was issued other than an addition to AC 29.1585 in 2006. There has
been no progress on the proposed EASA rulemaking activity RMT.0123. EASA’s position
is that their Safety Risk Portfolio (SRP) for the offshore activity has reviewed safety issues,
fatal and non-fatal accidents over the last 15 years; tail rotor failure has not been ranked in
the top priority list given no accident data evidence and as such is unlikely to be a top
priority in the short term.

Notwithstanding the lower rank of these failures within the EASA SRP, CAA believes that
there is scope for further improvement and recommendations are made in this respect,
both for design requirement activity and for research into technology, which further
improve the survivability and could possibly be fitted to current helicopters relatively easily.
These design and research recommendations are for EASA to consider.

" CAA Paper 2003/1 Helicopter Tail Rotor Failures, Issued November 2003. Briefed to EASA June 2006.
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Human Factor Errors

Technical malfunction and system reliability is the area where we are striving to make
improvements in order to minimise the possibility of in flight technical issues that can
increase pilot workload. The review highlighted that approximately 80% of all reports are
due to technical malfunction associated with the design or production reliability, not
maintenance. The Human Factor Maintenance issues are important, but, in context, only
account for 20% of occurrences.

The Review of Human Factors Maintenance Error has now been published in the CAA
report Aircraft Maintenance Incident Analysis (CAP 1367). This CAP provides a review of 5
years of data from the CAA MOR system and the Confidential Human factors Incident
Reporting Programme (CHIRP)® UK Maintenance Error Management System (UKMEMS)®
database of investigations.

This review provides useful information for any engineering organisation or operator
wishing to look at potential safety risks and develop safety strategies to address them.

The review indicates that there is no significant change in reported maintenance error
events. To address these issues, there are a number of action areas for the CAA to
address:

The CAA should work with operators/organisations to provide guidance on how to identify
best practice to identify and reduce the likelihood of errors occurring and the impact on
aircraft safety.

That maintenance staff are fully aware of their responsibilities.

There is also a recommendation made to industry that Organisations should ensure that all
of their staff should be made aware of and discuss relevant areas of this report during their
continuation training or briefing sessions that focus on the above actions. They should
review their procedures, working practices and highlight any occurrences where
contributory factors have resulted in an installation error.

The CAA has already agreed with CHIRP that a further review will be carried out. CHIRP
has already reviewed one year’s data and we will produce a follow on report in 2016/17.

CHIRP: The UK Confidential Reporting Programme for Aviation and Maritime. The aim of CHIRP is to
contribute to the enhancement of aviation safety in the UK and maritime safety worldwide, by providing a
totally independent, confidential (not anonymous) reporting system for all individuals employed in or
associated with these industries.

UKMEMS: CHIRP collates the completed reports from participating UK organisations, disidentifying them
and producing a consolidated database for use by participants. In this way, individual organisations can
compare their own experiences with the wider UK industry.
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Chapter 4
Improving knowledge and facilitating change

We continue to work with helicopter operators, manufacturers and the oil and gas industry
to improve the quality and depth of information available about different aspects of
offshore helicopter operations. This information is being used as a precursor to introducing
Performance Based Regulation (PBR); we have begun work to identify a risk picture for
offshore helicopter operations to enable this.

We will continue to support and promote actions to improve knowledge. As well as
research projects, the commitment to ensure that information about offshore helicopter
operations is tracked more systematically and that safety reporting data is viewed in
greater depth continues. The new Regulation (EU) 376/2014 on Reporting, Analysis and
Follow-up of Occurrences in Civil Aviation came into force on 15 November 2015. The
regulation provides a significant enhancement of the previous Directive 2003/42/EC on
occurrence reporting, and introduces specific requirements for follow up and analysis of
occurrence reports. The regulation also includes the implementation of Just Culture, which
ensures protection of information and informants (particularly between organisations and
NAAS).

We have also studied the Norwegian occurrence reporting system to help identify
opportunities to improve occurrence reporting in the sector in the UK. The study found that
there are no clear reasons as to why there is a statistical difference between the number of
safety occurrence reports filed in Norway and the UK. Although it is difficult to measure, it
is possible that offshore reporting culture may play some part in this difference. As part of
our ongoing work we will continually monitor UK occurrence reporting rates to identify any
changes as a result of our projects. We will also compare the safety reporting data again in
2017 and report on our findings.

As part of the EASA Safety Risk Management (SRM) process, the Helicopter Accident
Data Collaboration and Analysis Group (HADCAG), has completed the review of offshore
accidents, initiated through Recommendation R1, and the results were published in the
EASA Annual Safety Review 2014. An Offshore Helicopter Safety Risk Portfolio (SRP) has
been established and will be reviewed in the future as more intelligence is gained.
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Chapter 5
Next steps

This report has examined progress to August 2016 against the actions and
recommendations of the Review. While the majority of the original actions and
recommendations have been completed, the scope of some of them has expanded based
on our findings from them, and we have been concentrating on building the evidence base
to inform further action. These have resulted in a number of longer term ongoing
workstreams being developed, which will be tracked through our internal processes.

We are committed to ensuring that any outcomes from these ongoing workstreams will be
published externally where required. This will include publishing the results of our proposal
to assume responsibility for the certification of UK helidecks and the next steps for us to
take following the review of offshore communication and handling.

We will continue to be involved with the development of the future offshore helicopter
operations approval regulation that was instigated by EASA. The publication of EASA
Opinion 04/2015, detailing the proposed Specific Approval was delayed to allow inclusion
of several aspects arising from the Review and the safety actions mandated by the UK
Safety Directive. Working with EASA, the Norwegian and other affected Member States,
improvements to the final regulation have been developed and agreed which address our
safety concerns. In addition, further work has been performed to develop the acceptable
means of compliance (AMC) and guidance material (GM) for the new rules. The new
regulation requiring a Specific Approval for Offshore Operations (SAP.HOFO) was
published in Commission Regulation (EU) 2016/1199 in July 2016 and will come into effect
from 1 July 2018.

We are working with the emerging offshore helicopter sector supporting the renewable
energy industry and helping to ensure that the lessons learned from the oil and gas sector
experience can be incorporated at the outset. Excellent liaison and collaboration has been
achieved between the industries, both nationally and internationally, and great strides are
being made to establish effective and safe operations.

We are keen that the existing momentum built over the time since the review should
continue. The working relationships established between helicopter operators, regulators,
manufacturers, oil and gas industry and employee entities will continue to lead to further
safety improvements and the continued growth of a strong safety culture across the
offshore industry. This will require continued and significant investment by the industry.

As mentioned in the January 2015 progress report, the ability of the industry to change
rapidly and address pressing issues has been amply demonstrated. We must all now
continue to focus on the continuous improvement so that the likelihood of accidents and
incidents occurring continues to decrease.
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APPENDIX A

Progress at a glance

Actions greyed out were marked as complete at January 2015.

Actions

Action | Description Delivery date |Status Revised Details
(as set in the delivery date
Review) (if appropriate)

AO01 The CAA will establish and lead a new offshore | Q3/2014 Complete OHSAG established — See Improving
operations safety forum to work for a substantial knowledge and facilitating change, CAP
improvement in the safety of helicopter operations 1243 www.caa.co.uk/cap1243
on the UK continental shelf.

A02 The CAA will accelerate its work with industry to | Q3/2014 Complete Bowtie models have been created and
develop and apply Safety Performance Indicators developed with operators and will be
to improve the effectiveness of helicopter further developed into Safety Performance
operators’ Flight Data Monitoring programmes. Indicators. Following completion of the

work with industry, we have identified
further work in relation to FDM and
oversight processes. We will develop
further bowties with industry which will be
published on the CAA website — See
Adopting a more consistent approach to
safety, page 12.
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Action | Description Delivery date |Status Revised Details
(as set in the delivery date
Review) (if appropriate)

A03 The CAA will analyse lower risk occurrences (i.e. |Q3/2014 Complete Detailed analysis presented at SMS
serious incidents and incidents) for the main Symposium, July 2014 — See Adopting a
areas of risk, technical and external cause more consistent approach to safety CAP
occurrences in particular, in order to increase the 1243 www.caa.co.uk/capl1243
‘resolution’ of the analysis. This analysis will take
the form of a rolling annual review of the last five
years of occurrence reports.

A04 The CAA will work with the helicopter operators | Q4/2014 Complete The helicopter operators’ FDM
via the newly established Helicopter Flight Data programmes did not provide the additional
Monitoring (FDM) User Group to obtain further insight that had been hoped for. The CAA
objective information on operational issues from will seek to improve the intelligence
the FDM programme. generated by FDM by working with the

industry to improve their programmes. This
will be realised in the form of guidance on
best practice to support the EASA
SPA.HOFO mandate for FDM - See Flight
Data Monitoring, page 16.

A05 With effect from 01 June 2014, the CAA will 01-Jun-14 Complete Prohibition in force — See Improving
prohibit helicopter operators from conducting passengers’ chances of rescue CAP 1243
offshore flights, except in response to an offshore www.caa.co.uk/cap1243
emergency, if the sea state at the offshore
location that the helicopter is operating to/from
exceeds sea state 6 in order to ensure a good
prospect of recovery of survivors.
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Action

Description

Delivery date
(as set in the
Review)

Status

Revised
delivery date
(if appropriate)

Details

A06

With effect from 01 September 2014, the CAA will
prohibit helicopter operators from conducting
offshore flights, except in response to an offshore
emergency, if the sea state at the offshore
location that the helicopter is operating to/from
exceeds the certificated ditching performance of
the helicopter.

01-Sep-14

Complete

Prohibition in force — See Reducing the risk
of capsize in a ditching, CAP 1243
www.caa.co.uk/cap1243

AO07

With effect from 01 June 2014, the CAA will
require helicopter operators to amend their
operational procedures to ensure that Emergency
Floatation Systems are armed for all overwater
departures and arrivals

01-Jun-14

Complete

Requirement in effect — See Improving
passengers’ chances of escape CAP 1243
www.caa.co.uk/cap1243

A08

With effect from 01 September 2014, the CAA will
prohibit the occupation of passenger seats not
adjacent to push-out window emergency exits
during offshore helicopter operations, except in
response to an offshore emergency, unless the
consequences of capsize are mitigated by at least
one of the following:

a) All passengers on offshore flights wearing
Emergency Breathing Systems that meet
Category ‘A’ of the specification detailed in CAP
1034 in order to increase underwater survival
time;

b) Fitment of the side-floating helicopter scheme
in order to remove the time pressure to escape.

01-Sep-14

Complete

Action complete, but effectively
superseded by progress on A10 — See
New EBS for all passengers CAP 1243
www.caa.co.uk/cap1243
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Action | Description Delivery date |Status Revised Details

(as set in the delivery date
Review) (if appropriate)

A09 With effect from 01 April 2015, the CAA will 01-Apr-15 Complete Scheme agreed with industry and
prohibit helicopter operators from carrying implemented — See Passenger size vs
passengers on offshore flights, except in window size, page 9.
response to an offshore emergency, whose body
size, including required safety and survival
equipment, is incompatible with push-out window
emergency exit size.

Al10 With effect from January 2015, the CAA will 01-Jan-15 Complete Oil and gas industry brought effective date
prohibit helicopter operators from conducting for passengers forward to 1 September
offshore helicopter operations, except in response 2015. All passengers now wear EBS — See
to an offshore emergency, unless all occupants New EBS for all passengers CAP 1243
wear Emergency Breathing Systems that meet i www.caa.co.uk/cap1243; action completed

T o 01 -Apr-16 Complete for flight ] ]
Category ‘A’ of the specification detailed in CAP in respect of flight crew - See page 10.
1034 in order to increase underwater survival crew
time. This restriction will not apply when the
helicopter is equipped with the side-floating
helicopter scheme.

All The CAA will organise and chair an operator Q2/2014 Complete Symposium took place 2 July 2014 — See
symposium on Safety Management to identify Adopting a more consistent approach to
generic hazards, mitigations and Safety safety CAP 1243 www.caa.co.uk/cap1243
Performance Indicators for offshore operations.
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Action | Description Delivery date |Status Revised Details
(as set in the delivery date
Review) (if appropriate)

Al12 The CAA will review whether operations should Q3/2014 Complete Review completed — See Reviewing
continue at helidecks where the overall operations at smaller helidecks CAP 1243
dimensions and/or loading values as notified for www.caa.co.uk/cap1243
the helideck are insufficient to accommodate the
helicopter types in use and take the necessary
action.

Al3 The CAA intends to assume responsibility for the |Q1/2015 Industry The consultation (CAP 1295) was
certification of UK helidecks and will consult with Consultation published on the CAA website in May
industry to achieve this. Complete. 2015. Responses received to the end of

Scheme July 2015 reviewed and scheme developed
developed; and proposed to the OHSAG. Pending
awaiting changes changes to the legislation. See page 13.

to legislation.

Al4 The CAA will review the conditions applicable to | Q3/2014 Complete Current processes have been reviewed
the issue of offshore ‘exposure’ approvals with a and updated using the knowledge gained
view to making them appropriate to the intended from the NUI fire fighting work. Approvals
types of operation. are now issued on a case by case basis

instead of ‘blanket’ approvals. See page
14.

Al15 The CAA will commission a report to review Q4/2014 Complete The report to review offshore
offshore communication, handling and flight communication was delivered in February
monitoring procedures from an air traffic control 2015. Complexities of the actions required
perspective and act on its outcomes. are being addressed to assess next steps

and will be progressed during 2016.
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Action | Description Delivery date |Status Revised Details

(as set in the delivery date
Review) (if appropriate)

Al6 The CAA will, with industry, review the instrument | Q4/2014 Complete Reviewed with industry (also through Joint
flying training element for all EFIS-equipped Operators Review (JOR) /HeliOffshore) by
offshore helicopter type rating courses to be formal inspection of operators’ training
satisfied that candidates have a firm requirements.
understanding of the displays and techniques
required for basic instrument flight. The CAA will The CAA, in conjunction with HeliOffshore
propose to EASA any necessary improvements to and other industry support, has formed the
the syllabus requirements. Automation workgroup which has taken

this on by reviewing current automation
training requirements and licensing
requirements.

Al7 The CAA will review all helicopter AOC recurrent | Q2/2014 Complete Review of recurrent training programmes
training programmes to ensure that basic complete; findings shared with helicopter
instrument flight skills are maintained so that operators, who are continuing to review
crews can readily deal with manual flight if their programmes - See Raising the
required. standards of pilot training CAP 1243

www.caa.co.uk/cap1243

Al18 The CAA will review the requirement for instructor | Q4/2014 Complete Proposals made to EASA — See Raising
tutor training and, if appropriate, make proposals the standards of pilot training CAP 1243
to EASA to incorporate within Part-Aircrew. www.caa.co.uk/cap1243
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Action | Description Delivery date |Status Revised Details
(as set in the delivery date
Review) (if appropriate)

A19 The CAA will examine the output of its review into Complete In order to ensure that common issues
the safety of large UK commercial air transport affecting both fixed wing and rotary wing
aeroplane operations for relevance and are dealt with in a joined up way, the CAA
applicability to ensure that any appropriate safety has integrated the workstream looking at
initiatives have been extended to the offshore standards documents and the subsequent
helicopter environment. workstreams.

Large transport aeroplanes have, for some
time, been moving towards Evidence
Based Training (EBT) (part of the review)
and this is now a joint fixed wing and rotary
wing project with EASA that CAA is
supporting.

A20 The CAA will amend its examiner assessment Complete Standards document 69 now includes
protocols (CAA Standards Document 24) to specific competencies so that examiners of
require specific ‘de-identified’ candidate examiners can identify such trends using
performance indicators so that any trends in company management systems.
common failings are visible for proactive
attention.

A21 The CAA will review the pilot recency Complete Material proposed to EASA by the CAA
requirements for helideck operations that have has been included in EASA Opinion 4/2015
been incorporated into the draft requirements for and will be included in Part-HOFO.
the EASA Ops Specific Approval for Offshore
Helicopter Operations and require operators to
implement them to an agreed schedule.
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Action | Description Delivery date |Status Revised Details

(as set in the delivery date
Review) (if appropriate)

A22 The CAA will review helicopter operators’ safety Complete Industry has stopped night landings to CAT
cases for night operations to bow decks to assess 3 decks through the Helideck Limitations
operator procedures and mitigations and List published by the HCA.
determine whether such operations should
continue.

A23 The CAA will continue to develop its working Complete Following an initial meeting to discuss the
relationship with EASA, in particular in the areas actions and recommendations of the
of sharing airworthiness information and the Review, regular meetings have continued
management of operator in-service issues. This around specific topics, as illustrated
will be achieved by periodic meetings and reviews throughout this report. EASA also supports
with the appropriate EASA and CAA technical Tech OHSAG.
staff.

A24 The CAA will review CAA Paper 2003/1 Q3/2014 Complete Review completed, report has 7
(Helicopter Tail Rotor Failures) to determine how recommendations to EASA. EASA has
well the recommendations have been taken been sent the report and have now passed
forward and to assess if further action is it to the European Helicopter Safety Team
necessary. The conclusions of this review will be (EHEST) for consideration, in order for
discussed with EASA. discussions to commence regarding their

acceptance or otherwise.

A25 The CAA will review the human performance Q3/2014 Complete Review completed. Discussions with
aspects of flight crew responses to engine bay manufacturers and helicopter operators
fire warnings, specifically within the offshore underway - See Understanding technical
operations environment. failures and failure alerts CAP 1243

www.caa.co.uk/cap1243
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Action | Description Delivery date |Status Revised Details

(as set in the delivery date
Review) (if appropriate)

A26 CAA Airworthiness will meet with offshore Q2/2014 Complete Initial meetings with helicopter operators
operators periodically to compare the trends of held; regular meetings now scheduled. See
MORs with operator in-service difficulty / reliability Improving knowledge and facilitating
data to ensure that the complete risk picture is change CAP 1243
captured and addressed, and that the desired www.caa.co.uk/cap1243
outcomes are being achieved.

A27 The CAA will focus on Vibration Health Monitoring | Q2/2014 Complete VHM audits have been carried out and
(VHM) download procedures, system/component specific improvements are being taken
reliability, the handling of VHM alerts and defects forward - See Ensuring Vibration Health
during audits of UK offshore operators. Monitoring is applied consistently CAP

1243 www.caa.co.uk/cap1243

A28 The CAA will review CAP 753 to clarify alert Q4/2014 Complete CAP 753 has been reviewed and updated
generation and management, to ensure it is in December 2015 to include the
consistent and a system of amber/red warning clarification. www.caa.co.uk/CAP753
thresholds is established to allow maintenance
staff to identify the severity of the alert.
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Action | Description Delivery date |Status Revised Details
(as set in the delivery date
Review) (if appropriate)

A29 The CAA will work with operators and their Q2/2014 Complete The CAA has written to all Accountable
contracted engine and component maintainers to Managers who have confirmed that
review processes that define when strip reports processes have been reviewed and
are required and determine necessary improvements to the strip report process
improvements to assure these are provided and have been made. Operators have
thus ensure that potential safety information is not confirmed they are not fully satisfied with
lost. the changes in the OEM practices such

that further meetings have been arranged
with the relevant operators and this may
include OEMs at a later stage and
escalation to EASA as the Competent
Authority for Design. - See page 22.

A30 The CAA will carry out a further review of Human |Q4/2014 Complete The review into Human Factor
Factors Maintenance Error data referred to in this Maintenance Error data was completed
report and publish the results to seek and the results published in January 2016.
improvements in this important area. www.caa.co.uk/capl367

A31 The CAA will form an Offshore Maintenance Q3/2014. Complete Team formed, comprehensive review
Standards Improvement Team with the offshore | Report carried out and report detailing the
helicopter operators with the objective of Q1/2015 conclusions and next steps are going to be
reviewing the findings at Annex F to the CAA published.

Strategic Review of the Safety of Offshore
Helicopter Operations and making proposals to
achieve a step change in maintenance standards.
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Action | Description Delivery date |Status Revised Details
(as set in the delivery date
Review) (if appropriate)
A32 The CAA will: Ongoing Ongoing Retrofit of new helideck lighting in

- promote and support the implementation of the
results of the research on helideck lighting,
operations to moving helidecks, Differential GPS
(DGPS)-guided offshore approaches and
Helicopter Terrain Awareness Warning Systems
(HTAWS);

- seek to ensure funding for the research on
operations to moving helidecks, DGPS-guided
offshore approaches and helicopter terrain
awareness warning systems to allow timely
progress to completion and, once completed,
promote and support the implementation of the
results.

progress with a compliance date of 31
March 2018.

In-service trials of new Helideck
Monitoring System (HMS) for
operations to moving decks underway.
Expecting new HMS standard to be
incorporated in next update to CAP
437 early 2017.

Progress of DGPS-guided approaches
pending joint industry initiative.

Initial work on HTAWS warning
envelopes complete, flight simulator
trials completed Q2 2016; work on
warning form/format underway, due to
be completed end 2016; work on
HTAWS specification to be completed
by end 2016.

Work with the offshore industry to
promote and support the
implementation of the results of
research and to ensure funding is
ongoing via the OHSAG.

September 2016

Page 38






CAP 1386

Appendix A: Progress at a glance

Recommendations

Rec. |Description Delivery date |Status Revised Details
(as set in the delivery date
Review) (if appropriate)

RO1 |Itis recommended that the EASA leads the Complete The EASA has established the Helicopter
development of a management system that Accident Data Collaboration and Analysis
provides a structured review of all accident and Group (HADCAG), which takes its
serious incident reports and recommendations of membership from relevant national
helicopters operating offshore or events which authorities, operators, manufacturers and
could have led to a ditching if the helicopter had other associations. The tasks of the
been over water. This should be done in HADCAG include reviewing the analysis of
collaboration with other North Sea NAAs and the all safety data (including the causes and
CAA to ensure a cohesive assessment of both contributory factors from accidents and
accident causes (looking for trends) and remedies serious incidents) to support the strategic
(looking for suitability and effectiveness) in order risk assessments that form the basis of the
to prevent the segregated nature of accident risk portfolios.
reviews and ensure there is continuity to the safety
reviews.

RO2 |Itis recommended that the EASA involve NAAs Complete Two forum events held to date (April 2014,
annually in a forum to agree and exchange November 2014). Further meetings
information on the performance of safety actions scheduled. We will request EASA to look
taken in line with accident and serious incident again at the content and frequency of
investigation recommendations and potential other these events to accelerate progress.
improvements that could be adopted, where
appropriate.
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Rec. |Description Delivery date |Status Revised Details

(as set in the delivery date
Review) (if appropriate)

R0O3 |Itis recommended that the EASA introduces Complete The EASA published two Certification
procedures to monitor and track the efficiency and Memorandums (CM-S-007 and CM-RTS-
reliability of maintenance interventions when these 002) introducing post certification actions
are used during the certification activity to assure to verify the continued integrity of critical
the safety target of the rotorcraft. parts and guidance for development of

time between overhaul for rotorcraft
gearboxes.

R0O4 |Itis recommended that the EASA ensures that the Complete The EASA considers that this is adequately
Type Certificate Holder completes a design review addressed under existing continuing
following a failure or malfunction of a component airworthiness processes and procedures
or system on any other similar feature on that and, as such, does not propose any further
aircraft type or any other type in their product line changes.
and defines appropriate corrective actions as Note; CAA has requested that EASA
deemed necessary. review the effectiveness of this decision by

sampling as part of their auditing to confirm
their assumptions.
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Rec. |Description Delivery date |Status Revised Details

(as set in the delivery date
Review) (if appropriate)

RO5 | CAA expects that offshore helicopter operators will | As Required |Delayed Currently no specific activity in this area at
address the following key items from the EASA HeliOffshore, Oil & Gas UK or Step
RMT.0120 (27 & 29.008) draft NPA without delay: Change in Safety - See longer term
o Fitment of the side-floating helicopter improvements, page 11.

scheme.
e Implementation of automatic arming/disarming We encourage operators to assess the
of Emergency Floatation Equipment. need for taking up some or all of these
 Installation of hand holds next to all push-out measures as part of their SMS, and the oil
window emergency exits. & gas industry to consider introducing them
e Standardisation of push-out window by contractual requirement.
emergency exit operation/marking/lighting
across all offshore helicopter types.
o Ensure that external life rafts can be released
by survivors in the sea in all foreseeable
helicopter floating attitudes.
e Ensure that all life jacket/immersion suit
combinations are capable of self-righting

RO6 |Itis recommended that the EASA Helicopter Q4/2016 On track Under consideration, pending discussion
Ditching and Survivability RMT.0120 consider with industry and participating authorities.
making safety and survival training for offshore
passengers a requirement.
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Rec. |Description Delivery date |Status Revised Details

(as set in the delivery date
Review) (if appropriate)

RO7 | The CAA expects that OPITO will review and Q4/2014 Revised delivery |Q1/2017 OPITO working group formed autumn 2014
enhance its safety and survival training standards date to perform review of industry training
with regard to the fidelity and frequency of training standard. Initial focus has been training for
provided. the new Category A EBS. The remainder

of the syllabus has yet to be addressed.

RO8 | The CAA expects the oil and gas industry to Q3/2014 Ongoing Proposals offering an alternative means of
incorporate the fire-fighting provisions detailed in mitigating the risk have been put to
CAP 437 (Standards for Offshore Helicopter OHSAG and agreed in principle. See page
Landing Areas) for Normally Unattended 13.

Installations without further delay.

R0O9 | The CAA expects the offshore helicopter operators Ongoing As above.
to apply the risk-reduction methodology detailed in
CAP 437 (Standards for Offshore Helicopter
Landing Areas) for operations to Normally
Unattended Installations to ensure that the
foreseeable event of a crash with fire is
appropriately mitigated.

R10 |Itis recommended that offshore helicopter Q1/2015 Revised delivery |Q4/2016 Oil & Gas UK is leading on this, supported
operators identify a set of ‘best practice’ standard date by OGP ASC, HeliOffshore (the
procedures and engage with their customers to organisation formed following the
agree how these may be incorporated into outcomes of the JOR) and the CAA.
contractual requirements.
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Rec. |Description Delivery date |Status Revised Details

(as set in the delivery date
Review) (if appropriate)

R11 |The CAA expects that the oil and gas industry will |Q1/2015 Revised delivery |Q4/2016 Oil & Gas UK is leading on this. An initial
review its audit and inspection practices to date toolbox has been delivered and is being
harmonise and pool audit schemes to reduce the used. See page 13.
impact on helicopter operators following the
principles described in the Oil & Gas UK
Guidelines for the Management of Aviation
Operations.

R12 |Itis recommended that the EASA require Complete The EASA consider that this is covered
helicopter manufacturers, in conjunction with the within the Operational Suitability Data
major operators of the type and NAAs, to review (OSD), which was introduced in February
their recommended training material so that pilots 2014 - See Raising the standards of pilot
are better prepared for operating modern highly training CAP 1243
complex helicopters. www.caa.co.uk/cap1243

R13 |Itis recommended that Approved Training Q3/2014 On track — with Q4/2016 Manufacturers and helicopter operators are
Organisations (ATOs) and helicopter AOC holders HeliOffshore working together on this. Airbus
adopt the aircraft manufacturers’ operating Helicopters has now produced a Flight
philosophies and recommended practices, where Crew Operating Manual (FCOM) for the
available, within their type syllabi and current EC225 and other manufacturers have
training and checking programmes with particular plans to introduce FCOMs starting with
emphasis on automation. This information should newer models - See Raising the standards
also be reflected in instructor guidance so that of pilot training, page 15.
specific learning points for the automated systems
are addressed in a standard manner.

September 2016

Page 43



http://www.caa.co.uk/cap1243



CAP 1386 Appendix A: Progress at a glance

Rec. |Description Delivery date |Status Revised Details

(as set in the delivery date
Review) (if appropriate)

R14 |Itis recommended that Approved Training Q3/2014 Complete ATOs and AOC holders have reviewed
Organisations and helicopter AOC holders review their syllabi and are making any necessary
their type rating syllabi and recurrent training changes - See Raising the standards of
programmes to ensure that Standard Operating pilot training CAP 1243
Procedures and monitoring pilot techniques are WWW.caa.co.uk/cap1243
included at all appropriate stages of the type rating
course, operator conversion courses and recurrent
training/checking.

R15 |Itis recommended that Approved Training Q4/2014 Complete ATOs and AOC holders have reviewed
Organisations and helicopter AOC holders review their syllabi and are making any necessary
their training syllabi to ensure that the correct use changes - See Raising the standards of
and emphasis upon Standard Operating pilot training CAP 1243
Procedures is impressed upon crews throughout Www.caa.co.uk/cap1243
all stages of flight and simulator training.

R16 |Itis recommended that Approved Training Q1/2015 Complete Manufacturers and helicopter operators are
Organisations and helicopter AOC holders working together on this and will continue
address with aircraft manufacturers any shortfall in to do so under the new OSD requirements
the Operational Suitability Data training syllabi for - See Raising the standards of pilot training
those destined to operate the type offshore. CAP 1243 www.caa.co.uk/cap1243

R17 |Itis recommended that AOC holders, in Q1/2015 Complete This is now being undertaken by the
conjunction with the CAA, develop an Alternative EASA, in accordance with 4 year
Means of Compliance to introduce the option of rulemaking programme.

Alternative Training and Qualification Programme,
as permitted for aeroplanes in accordance with
ORO.FC.A.245.
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Rec. |Description Delivery date |Status Revised Details

(as set in the delivery date
Review) (if appropriate)

R18 |Itis recommended that Approved Training Q4/2014 Complete Helicopter operators have confirmed that
Organisations (ATOs) work with AOC holders to this is already standard procedure - See
ensure that their Synthetic Flying Instructors have Raising the standards of pilot training CAP
current operational knowledge of the type(s) on 1243 www.caa.co.uk/cap1243
which they instruct.

R19 |Itis recommended that Approved Training Q3/2014 Complete This is in development with ATOs and
Organisations (ATOs) and helicopter AOC holders AOCs.
establish a requirement for training record
narratives.

R20 |Itis recommended that the EASA / Type Complete EASA has published a number of service
Certificate Holder confirm the number of false bulletins to ensure actions are taken to
engine fire warnings on offshore helicopters, reduce the number of false engine fire
investigate the reasons for them and determine warnings.
what actions to take to address this important
safety issue.

September 2016
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CAP 1386 Appendix A: Progress at a glance

Rec. |Description Delivery date |Status Revised Details
(as set in the delivery date
Review) (if appropriate)

R21 |Itis recommended that the helicopter Type Q1/2015 Revised delivery | Q4/2016 We have provided clarification to the Type
Certificate Holder identify all major components or date Certificate holders (Airbus Helicopters,
systems that lead to a ‘Land immediately’ Agusta Westland and Sikorsky) on the
condition to ensure themselves that the actual background to this recommendation. To
reliability data available from the operators is address this recommendation, the Type
validating the assumptions made at the time of Certificate Holders need to contact the
certification. This review should be overseen by relevant regulator for the state of design
the regulator for the State of Design. (EASA and FAA as necessary). CAA

discussed this issue at a meeting with the
EASA in February 2016. EASA had not
been contacted by any of the Type
Certificate Holders to discuss this
recommendation.

It was intended that this item would link in
to the EASA recommendation R25 which
has been closed by the EASA. The CAA
feel that there is a benefit in identifying the
systems that lead to a ‘Land immediately’.
These systems could then have the
improved system reliability elements and
reliability target monitoring from the

ETOPS requirements.
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CAP 1386

Appendix A: Progress at a glance

Rec. |Description Delivery date |Status Revised Details
(as set in the delivery date
Review) (if appropriate)

R22 |Itis recommended that the EASA initiate a Complete The EASA has reviewed CS-29 and CS-E
rulemaking task to adopt the critical parts life to cover the areas recommended. The
monitoring and assessment requirements of EASA review has established that the
Certification Specifications for Engines (CS-E) for existing rules ensure that critical parts are
large transport rotorcraft, currently subject to CS- monitored and controlled throughout their
29, including retrospective application. This should service life and there is no requirement for
cover at least for the following areas: the initiation of a Rulemaking Task.

i. Residual stress assessments

ii. Vibratory stress measurements The CAA has recommended that EASA

iii. Manufacturing plan carry out an independent review of Critical

iv. Laboratory examination of time expired part Parts, assessing the design, manufacture
and maintenance aspects by looking
closely at current industry practice,
comparing this with the minimum
certification standards, CS-E, and assess
differences and identify any areas for
improvement and or standardisation.
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CAP 1386 Appendix A: Progress at a glance
Rec. |Description Delivery date |Status Revised Details
(as set in the delivery date
Review) (if appropriate)
R23 |Itis recommended that the EASA revise CS- Complete The EASA consider that the

29.602 for large transport rotorcraft intended to
operate over hostile sea conditions for extended
periods of time, to ensure the failure mode effects
and criticality analysis process used to identify
critical parts recognises that a safe ditching may
not always be possible.

recommendation would not yield a
measurable increase in safety based on
the accidents and incidents considered in
the report. Nonetheless, in the wider
context of offshore operations, the EASA

will continue to evaluate whether additional

airworthiness requirements may be of
benefit. See R25.

September 2016
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CAP 1386 Appendix A: Progress at a glance

Rec. |Description Delivery date |Status Revised Details
(as set in the delivery date
Review) (if appropriate)

R24 |Itis recommended that the EASA provide Q2/2015 Rejected by EASA The EASA reviewed the current guidance
additional guidance material to improve material, which did not highlight any
standardisation in approach to the classification of standardisation issue and have issued new
critical parts to minimise inconsistencies in the guidance through certification memo CM-
instructions for continuing airworthiness and, S-007.The CAA has recommended that

where appropriate, to require revisions to existing EASA carry out an independent review of

Instructions for Continued Airworthiness. Critical Parts, assessing the design,
manufacture and maintenance aspects by

looking closely at current industry practice,
comparing this with the minimum
certification standards, CS-E, and assess
differences and identify any areas for
improvement and or standardisation.

To raise the awareness and knowledge of
this at the operator / maintainer level, the
CAA have issued IN2016/026 Rotorcraft —
Critical Parts Awareness and Training,
which has been directed at the continuing

airworthiness organisations within the UK.
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CAP 1386 Appendix A: Progress at a glance

Rec. |Description Delivery date |Status Revised Details
(as set in the delivery date
Review) (if appropriate)

R25 |Itis recommended that the EASA consider Complete The EASA evaluated the potential benefits
developing requirements that could be applied to of developing requirements that could be
helicopters which carry out Offshore Operations in applied to helicopters carrying out offshore
hazardous environments in a similar fashion to operations in hostile environments,
those used for aeroplane Extended Operations similarly to those used for aeroplane
and All Weather Operations. Extended Operations and All Weather

Operations, concluding that Extended-
range Twin-engine Operation Performance
Standards (ETOPS) could be applied to
helicopter design. However, the EASA
considers that a review of service
experience does not justify a rulemaking
task at this time. The evaluation was sent
to the UK CAA in September 2015.
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CAP 1386 Appendix A: Progress at a glance

Rec. |Description Delivery date |Status Revised Details

(as set in the delivery date
Review) (if appropriate)

R26 |Itis recommended that the EASA establish a Rejected by EASA The EASA consider that several groups
forum for discussion for best practice and already exist to address this, such as the
developments on Vibration Health Monitoring Society of Automotive Engineers (SAE),
(VHM). This forum should include NAAs, operators HM-1 Integrated Vehicle Health
and VHM manufacturers. The CAA expects that Management Committee in which the
this could be achieved by the end of 2014. EASA is involved, and other initiatives by

Type Certificate Holders.

The EASA believes that any new forum
would be best sponsored by the
manufacturers, helicopter operators and in
association with the EHEST, and major
highlights could be presented for a wider
audience during the EASA Rotorcraft
Symposium.

R27 |Itis recommended that the EASA review AMC Complete An EASA Certification Memorandum (CM)
29.1465 to clarify alert generation and has been published to address this,
management, to ensure it is consistent and a drawing on input from helicopter operators
system of amber/red warning thresholds is at a meeting in August 2014. The CM
established to allow maintenance staff to identify provides guidance regarding prioritisation
the severity of the alert. of alerts and allows standardisation of the

use of colours in relation to urgency and
importance of subsequent investigation
and associated maintenance action.

September 2016
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CAP 1386 Appendix A: Progress at a glance
Rec. |Description Delivery date |Status Revised Details
(as set in the delivery date
Review) (if appropriate)
R28 |Itis recommended that the UK Met Office and the Complete The Met Office triggered lightning

helicopter operators fully implement the triggered
lightning forecasting system, subject to
satisfactory performance during the present in-
service trials.

forecasting system effectively fully
implemented; “trial” caveat removed from
displays from September 2015. Further
refinements introduced for winter 2015/16
‘season’ aimed at reducing/minimising
operational impact as follows:

Rainfall rate threshold for high strike
risk areas reduced from 10mm/hr to
6mm/hr to increase stability of
forecasts.

Daily cold air breakout forecasts
added to provide advance notification
of high risk episodes.

Lightning risk forecast updates to be
synchronised with wave height
forecasts to reduce impact on
operations.

Operational guidance modified to
allow down grading of RED areas to
AMBER provided overflight at OAT <
10°C is possible/acceptable.

September 2016

Page 52





CAP 1386 Appendix A: Progress at a glance

R29 |Itis recommended that the offshore oil and gas Complete Ongoing as part of normal HSRMC
industry, helicopter operators, helicopter meetings. Good support continues from all
manufacturers and regulators: parties for the Helicopter Safety Research
e continue to support the helicopter safety Management Committee (HSRMC).

research programme Funding and implementation remains
e establish a less labour intensive, more challenging.

regularised arrangement between participating
organisations for the funding of research
projects

e establish via Oil & Gas UK a faster and more
focused approach to implementation of
successful research projects. This should be
in addition to and in advance of the
enhancement of the aviation rules and

guidance material.
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The Maximising Economic Recovery Strategy for the UK

INntroduction

In drawing up the obligations imposed by this Strategy, regard has been had to the following high-level principles:

all stakeholders should be obliged to maximise the expected net value of economically recoverable petroleum
from relevant UK waters, not the volume expected to be produced

compliance with the Strategy is intended to lead to investment and operational activities that, on an expected
basis, add net value overall to the UK

compliance with the Strategy may oblige individual companies to allocate value between them, matching
risk to reward. However, while the net result should deliver greater value overall, it will not be the case that all
companies will always be individually better off

compliance with the Strategy will not lead to any individual company investing in a project or operating existing
assets where there is not a satisfactory expected commercial return on that investment or activity. Such a
return does not necessarily mean a return commensurate with the overall corporate return on their portfolio of
investment, e.g. a low risk investment could give low returns

in determining whether something is consistent with the principal objective the OGA will need to balance
the benefit of economic recovery of petroleum with the need to maintain the confidence of new and current
investors to invest in exploration and production of petroleum from relevant UK waters, taking into account
market conditions at the time of making its determination
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The MER UK Strategy

This Strategy is drafted, in accordance with section 9A(2) of the
Petroleum Act 1998, to enable the principal objective established
in that section to be met. To that end it sets out a Central
Obligation, binding on relevant persons (including the OGA).

In order to secure the effective delivery of the Central Obligation, this
Strategy also sets out Supporting Obligations and Required Actions
and Behaviours, which are as binding as the Central Obligation.

The Supporting Obligations clarify how the Central Obligation
applies in certain circumstances and the Required Actions and
Behaviours are obligations which apply to relevant persons when
carrying out the Central and Supporting Obligations.

The Strategy also contains a number of Safeguards and the
Central Obligation, Supporting Obligations and Required Actions
and Behaviours must be read subject to those safeguards.
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Safeguards

No obligation imposed by or under this Strategy permits or requires any conduct which would otherwise be
prohibited by or under:

a. any legislation, including legislation relating to competition law, health, safety or environmental protection; or

b. the common law, including the OGA's duty to act reasonably.

No obligation imposed by or under this Strategy requires any person to make an investment or fund activity
(including existing activities) where they will not make a satisfactory expected commercial return on that
investment or activity.

This paragraph applies where this Strategy (read in accordance with paragraphs 2, 3, 5 and 6) requires a
relevant person to make an investment or fund activity and that person intends either:

a. to delay that investment or funding; or

b. to not undertake that investment or funding,

because it will not produce a return which they consider to be sufficiently high. Where this paragraph applies,
the OGA must discuss the situation with that relevant person before taking any enforcement action in relation to
that decision.

Where this Strategy requires a relevant person (A) to invest in infrastructure or fund activity wholly or partly for
the benefit of another relevant person or persons (B):

a. A may require from B’ a contribution to the costs associated with installing and operating the infrastructure or
carrying out the activity; but

b. that contribution shall not exceed one that is fair and reasonable in all of the circumstances, taking into
account the importance of realising B’s assets to meeting the Central Obligation.

No obligation imposed by or under this Strategy requires any conduct (including investment or funding activity)
where the benefits to the UK deriving from that conduct are outweighed by the damage to the confidence of
investors in oil and gas exploration and production projects in relevant UK waters.

"Where B is comprised of more than one person the contribution required may be different for the different persons.





The Maximising Economic Recovery Strategy for the UK

Central obligation

|

Relevant persons must, in the exercise of their relevant functions, take the steps necessary to secure that the
maximum value of economically recoverable petroleum is recovered from the strata beneath relevant UK waters.

The Central Obligation must be read subject to paragraphs 2-6 (Safeguards).

Supporting obligations

The Supporting Obligations must be read subject to paragraphs 2-6 (Safeguards)

Exploration

The licensee of an offshore licence must plan, fund and undertake exploration activities, including seismic and
drilling activity, of a type and in a manner which is:

a. in relation to matters within their licence area, optimal for maximising the value of economically recoverable
petroleum that can be recovered under the licence; and

b. in relation to matters outside their licence area, set out in a plan produced under paragraph 23.

The licensee of an offshore licence who has made a firm commitment to carrying out a work programme in
respect of that licence must not relinquish the licence without first having completed the work programme as
set out in the licence.

Where the obligation in paragraph 11 does not apply because paragraph 3 applies the licensee must carry out a
work programme of the same or a similar nature to the one set out in the licence or such other work programme
as the licensee may agree with the OGA enables the Central Obligation to be met.
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Development

Relevant persons must plan, commission and construct infrastructure in a way that meets the optimum
configuration? for maximising the value of economically recoverable petroleum that can be recovered from the
region in which the infrastructure is to be located.

In considering the configuration required by paragraph 13, relevant persons must give due consideration to:

a. whether or not any infrastructure proposed to be constructed under such a plan or commission could be of
benefit to others, who are recovering petroleum from that region or who may begin to do so, by increasing the
recovery of economically recoverable petroleum from that region; and

b. whether or not any infrastructure already in existence could be used in such a way as to reduce costs or
otherwise increase the recovery of economically recoverable petroleum from the region.

This includes consideration as to whether any such infrastructure (whether proposed to be constructed or
already in existence) could be so used if reasonable adjustments were to be made to it.

Asset stewardship

The owners and operators of infrastructure must ensure that it is maintained in such a condition and operated
in such a manner that it will achieve optimum levels of performance, including production efficiency® and

cost efficiency, for the expected duration of production, taking into consideration the stage of field and asset
development, technology and geological constraints.

Owners and operators of infrastructure must ensure that it is operated in a way that facilitates the recovery of
the maximum value of economically recoverable petroleum from (as applicable):

a. the region in which it is situated; and

b. where the infrastructure is used by or for the benefit of others, the regions in which those others are situated.

17

The obligation in paragraph 16 includes:

a. allowing access to infrastructure on fair and reasonable terms; and

b. where the infrastructure is not able to cope with demand for its use, prioritising access which maximises the
value of economically recoverable petroleum.

2 In this context “configuration” includes not only the geographical placement of infrastructure, but also the sort of infrastructure to be used.
3 Optimum production efficiency here is not necessarily the same as the highest achievable levels of production efficiency.
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Technology

Relevant persons must ensure that technologies, including new and emerging technologies, are deployed to
their optimum effect, as set out in a plan produced under paragraph 23, in maximising the value of economically
recoverable petroleum that can be recovered from relevant UK waters, including in relation to decommissioning.

When considering whether to deploy new and emerging technologies in accordance with paragraph 18 relevant
persons may have regard to:

a. the risks and uncertainties associated with such technologies; and

b. the potential benefits to the UK of the development and deployment of such technologies.

Decommissioning

Before commencing the planning of decommissioning of any infrastructure in relevant UK waters, owners of
such infrastructure must ensure that all viable options for their continued use have been suitably explored,
including those which are not directly relevant to the recovery of petroleum such as the transport and storage
of carbon dioxide.

Relevant persons must decommission infrastructure located in relevant UK waters in the most cost effective
way that does not prejudice the maximising of the recovery of economically recoverable petroleum from a
region. This includes ensuring due regard is given to the obligations in paragraph 18 insofar as they apply to
decommissioning.

Where the OGA produces a plan under paragraph 23, which relates to the obligation in paragraph 20, it may
identify particular pieces of infrastructure the decommissioning of which would prejudice the maximising of the
recovery of economically recoverable petroleum in a region.
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OGA Plans

Subject to paragraph 25, the OGA may produce a plan or plans which set out its view of how any of the
obligations in this Strategy may be met. Such plans may address circumstances particular to a single or small
group of relevant persons or may address circumstances at a regional level.

Where any relevant person intends to carry out activities in a manner which is inconsistent with any current plan
produced by the OGA under paragraph 23 that person must first consult the OGA.

Where the OGA intends to produce a plan under paragraph 23, it must first seek the views of such relevant
persons as it considers are likely to be affected by the proposed plan.
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Required actions and behaviours

Any obligation arising from or under either the Central Obligation or one or more of the Supporting Obligations
includes the requirements set out below.

=
N
A | 3
5
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All obligations must be complied within a timely fashion.

Collaboration

When considering how to comply with obligations arising from or under this Strategy relevant persons must:

a. where relevant, consider whether collaboration or co-operation with other relevant persons and those
providing services relating to relevant functions in the region could reduce costs, increase recovery of
economically recoverable petroleum or otherwise affect their compliance with the obligation in question;

b. where it is considered possible that such collaboration or co-operation might improve recovery, reduce costs
or otherwise affect their compliance with obligations arising from or under this Strategy, relevant persons must
give due consideration to such possibilities; and

c. co-operate with the OGA.

Cost reduction

The obligations set out in and deriving from this Strategy require that the full lifecycle costs of the recovery of
petroleum, including decommissioning, and operations relevant to such matters be reduced as far as possible.
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Actions where relevant parties decide not to ensure Maximum Economic Recovery

Where this paragraph applies, by virtue of paragraphs 31 or 32, relevant persons must allow others to seek

to maximise the value of economically recoverable petroleum from their licences or infrastructure including by
divesting themselves of such licences or assets to other financially and technically competent persons who are
able to recover economically recoverable petroleum.

Where relevant persons are not able to ensure the recovery of the maximum value of economically recoverable
petroleum from their licences or infrastructure for financial reasons they must seek to secure investment

from other persons. If they are not able to secure sufficient investment in a reasonable time, the obligation in
paragraph 30 applies.

The obligation in paragraph 30 applies in all other circumstances where relevant persons decide not to ensure
the recovery of the maximum value of economically recoverable petroleum from their licences or infrastructure,
including where the reason for the decision not to recover is because recovery generates returns which are
unsatisfactory to the relevant persons, they cannot raise suitable finance or there are technical or other non-
economic reasons.

Where a relevant person is seeking to comply with the obligation in paragraph 30, that person must seek to do
so without demanding compensation in excess of a fair market value or unreasonable terms and conditions, in
order that other financially and technically competent persons who are able to recover economically recoverable
petroleum may do so.

Where after a reasonable period the relevant person is unable to secure alternative funding or to divest
themselves of the asset then, if the recovery of maximum value of economically petroleum would achieve a
satisfactory expected commercial return they shall relinquish the related licenses.

13
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Annex

Definitions

For the purposes of this Strategy:

Central Obligation is described in paragraph 1 and set out in paragraph 7

Economically recoverable in relation to petroleum means those resources which could be recovered

at an expected (pre-tax) market value greater than the expected (pre-tax) resource cost of their extraction,
where costs include both capital and operating costs but exclude sunk costs and costs (such as interest
charges) which do not reflect current use of resources. In bringing costs and revenues to a common point
for comparative purposes a 10% real discount rate will be used

Infrastructure means terminals and, upstream of a terminal, equipment, pipelines, platforms, production
installations and subsea and subsurface facilities

Offshore licence means a licence granted under section 3 of the Petroleum Act 1998 in respect of an area,
at least some of which is within relevant UK waters

The OGA means the body entitled, at any time, to grant licences under section 3 of the Petroleum Act 1998
in respect of relevant UK waters

Petroleum has the same meaning as in the Petroleum Act 1998

Region means any area within relevant UK waters within which it is reasonable to expect that collaborative
action could contribute to the fulfilment of the Central Obligation

Relevant functions means the functions which relevant persons are obliged by the Petroleum Act 1998 to
exercise in accordance with the Strategy, but only insofar as those functions can affect the fulfilment of the
principal objective. These do not include any functions in relation to any infrastructure or activities which are
downstream of an oil or gas terminal

Relevant persons means the OGA and the persons listed in section 9C of the Petroleum Act 1998 at the date
this Strategy is laid in Parliament

Relevant UK waters has the same meaning as in Part 1A of the Petroleum Act 1998

Satisfactory expected commercial return means an expected post-tax return that is reasonable having
regard to all the circumstances including the risk and nature of the investment (or other funding as the case
may be) and the particular circumstances affecting the relevant person

Supporting Obligation is described in paragraph 1
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MARINE GUIDANCE NOTE

Maritime &

Coastguard MGN 543 (M+F)
Agency

Safety of Navigation: Offshore Renewable Energy
Installations (OREIs) - Guidance on UK Navigational
Practice, Safety and Emergency Response.

Notice to Other UK Government Departments, Offshore Renewable Energy Developers,
Offshore Transmission Owners, Port Authorities, Ship owners, Masters, Ships’ Officers,
Fishermen and Recreational Sailors.

This notice replaces MGN 371 and should be read in conjunction with the following MCA
documents:
o Marine Guidance Note “Offshore Renewable Energy Installations (OREIs) - Guidance to
Mariners operating in the vicinity of UK OREIs”, and
e “Methodology for Assessing the Marine Navigational Safety Risks & Emergency
Response of Offshore Renewable Energy Installations”.

Note: References contained in this document can be accessed via the MCA website at
www.gov.uk/mca

Other useful websites include:
e www.gov.uk/decc
www.thecrownestate.co.uk
www.legislation.gov.uk
www.un.org/depts/los
www.Kis-orca.eu
www.iala-aism.org

www.gov.uk/mmo
WWW.goVv.scot/topics/marine
www.naturalresourceswales.gov.uk
www.doeni.gov.uk
http://infrastructure.planningportal.gov.uk

Summary

This guidance note highlights issues that need to be taken into consideration when assessing
the impact on navigational safety and emergency response (search and rescue, salvage and
towing, and counter pollution) caused by offshore renewable energy installation developments.
It applies to proposals in United Kingdom internal waters, Territorial Sea and Exclusive
Economic Zone.

Key Points

e The recommendations in this guidance note should be used, primarily, by offshore
renewable energy installation developers seeking consent to undertake marine works.

e Specific annexes address particular issues as follows:
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Annex 1: Site position, structures and safety zones;

Annex 2: Navigation, collision avoidance and communications;

Annex 3: MCA’s wind farm shipping template for assessing wind farm boundary
distances from shipping routes;

Annex 4: Safety and mitigation measures recommended for OREI during
construction, operation and decommissioning;

Annex 5: Search and Rescue (SAR) and emergency response matters.
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1.2

1.3

1.4

2.1

Introduction:

Offshore Renewable Energy Installations (OREI) include offshore wind farms, tidal energy
converters (including tidal range devices), wave energy converters and any associated
infrastructure with the potential to affect marine navigation and emergency response,
proposed in United Kingdom (UK) internal waters, Territorial Sea and Exclusive Economic
Zone (EEZ).

Recommendations in this guidance note should be taken into account by OREI developers
seeking formal consent for marine works. Failure by developers to give due regard to
these recommendations may result in objections to their proposals on the grounds of
navigational safety or emergency response preparedness. Additional information on the
process for consenting OREIls and the regulatory framework is available from the
Department of Energy & Climate Change (DECC), Marine Management Organisation
(MMO), Natural Resources Wales (NRW), Marine Scotland and Department of the
Environment Northern Ireland (DOENI) websites.

The considerations and criteria contained in the attached annexes are intended to address
the navigational and emergency response impacts of OREIs proposed for UK sites. Their
development necessitates the establishment of clear guidance to deal with potential
adverse effects. The licensing and consent regimes must take account of local factors,
national requirements and international standards which could influence the
establishment of an OREI.

This guidance has been developed in consultation with DECC, the devolved Government
authorities for England, Scotland, Wales and Northern Ireland, mariners in the
commercial, military, fisheries and recreational sectors, relevant associations and port
authority representatives, the General Lighthouse Authorities (GLA) and emergency
response services.

Primary and Secondary Legislation with regard to OREIls and Navigation

The Energy Act 2004 (as amended) establishes a regulatory regime for OREls beyond
the Territorial Sea, in the UK's EEZ, and supplements the regime which already applies in
the UK’s internal and Territorial Sea. Sections 99 and 100 of the Act deal specifically with
navigation and introduces a new section, 36B with the title "Duties in relation to navigation"
into section 36 of the Electricity Act 1989 (as amended). Under section 36B, sub-section
(1) consent cannot be granted for an OREI which is likely to interfere with the use of
‘recognised sea lanes essential to international navigation”. This expression directly
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2.2

2.3

24

2.5

3.1

3.2

3.3

refers to Article 60(7) of the United Nations Convention on the Law of the Sea, 1982
(UNCLOS).

The Merchant Shipping (Safety of Navigation) Regulations 2002 implements the Safety of
Life At Sea (SOLAS) Convention Chapter V (Safety of Navigation) 2002. This applies to
all vessels on all voyages, therefore for the purposes of this document “sea lanes” are
considered to be IMO-adopted routeing measures and potentially other sea routes
transited by all vessel types.

Section 36B, sub-section (2) of the Energy Act 2004 (as amended) provides that the
decision to grant consent and any conditions placed on a consent must “have regard to
the extent and nature of any obstruction of or danger to navigation which (without
amounting to interference with the use of such sea lanes) is likely to be caused by the
carrying on of the activities, or is likely to result from their having been carried on.”

In addition, both the Marine and Coastal Access Act 2009, Part 4, Section 69, sub-section
(1)(c) and the Marine (Scotland) Act 2010, Part 4, Section 27, sub-section (1)(a)(iii),
provide for marine licence decisions to “have regard to the need to prevent interference
with legitimate uses of the sea”.

SI 2007 No 1948 “The Electricity (Offshore Generating Stations) (Safety Zones)
(Application Procedures and Control of Access) Regulations 2007” implements UNCLOS
provisions for the establishment of safety zones during construction, extension, operation,
maintenance and decommissioning of ORElIs.

How and When the Recommendations Should be Used

This Marine Guidance Note, as the name implies, is intended for the guidance of
developers and others. Whilst not mandatory, failure to accept the principles of the
guidance may result in delays or objections from stakeholders within the licensing and
consenting process. The recommendations should be taken into account by OREI
developers and their contracted environmental and risk assessors in the preparation of
Scoping Reports (SR), Environmental Impact Assessments (EIA) and resulting
Environmental Statements (ES), and in any required post-consent documents.

These should evaluate all navigational possibilities, which could be reasonably
foreseeable, by which the siting, construction, extension, operation and de-commissioning
of an OREI could cause or contribute to an obstruction of, or danger to, navigation or
marine emergency response. They should also be used to assess possible changes to
traffic patterns and the most favourable options to be adopted, including those of
operational site monitoring.

Potential navigational or communications impacts or difficulties caused to mariners or
emergency response services, using the site area and its environs, should also be
assessed. Issues that could contribute to a marine casualty leading to injury, death or
loss of property, either at sea or amongst the population ashore, should be highlighted as
well as those affecting emergency response. Consultation with national search and rescue
authorities should be initiated as early as possible and consideration given to the types of
aircraft, vessels and equipment which might be used in emergencies. This should include
the possible use of OREI structures as emergency refuges and any matters that might
affect emergency response within or close to the OREI.
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3.4

3.5

3.6

4.2

4.3

4.4

4.5

Assessments should be made of the consequences of ships deviating from normal routes
and recreational or fishing vessels entering shipping routes in order to avoid proposed
sites. Special regard should be given to evaluating situations which could lead to safety of
navigation being compromised e.g. an increase in ‘end-on’ or ‘crossing’ encounters,
reduction in sea-room or water depth for manoeuvring, leading to choke points, etc.

In terms of navigational priority, these recommendations do not encourage a differentiation
to be made between any types of seagoing water craft, operations, or mariners.

It is recognised that all OREI projects are at varying stages of planning and development,
both pre-consent and post-consent, therefore proposals on meeting the principles of this
guidance for undertaking marine works will be assessed on a ‘case by case’ basis.

Additional Relevant Information Covered in the Annexes

The recommendations contained therein apply to all sites, whether within the jurisdiction
of port/harbour limits or in open sea areas. However, port/harbour authorities may require
developers to comply with their own specific criteria and/or local regulations and
directions. In addition, where proposals within port/harbour limits could affect navigation
or emergency planning or response, the port/harbour authority will be under an obligation
to review its safety management system following the issue of consent to the developer,
in accordance with the Port Marine Safety Code. Evaluating the impact of OREI schemes
on existing port/harbour activities should be carried out in consultation with the relevant
port/harbour authority and the wider port community. Such reviews should be undertaken
by the developer as part of the Environmental Impact Assessment and the outcome
addressed in the resulting Environmental Statement.

OREI developers should evaluate the impacts of their projects and comply with the
recommendations during all phases of:

planning;

construction;

operation; and,

decommissioning.

Information concerning the navigational impact of OREIs during these four phases should
be promulgated in ample time to all relevant mariners, organisations and authorities.

Contingency arrangements to deal with marine casualties and emergencies in or adjacent
to OREI sites, including responses to environmental pollution should, in consultation with
MCA Search and Rescue Branch, be planned and practised to test their efficiency.
Guidance and recommendations are set out in the following annexes:

Annex 1: Considerations on site position, structures and safety zones.

Annex 2: Navigation, collision avoidance and communications.





4.6

5.1

5.2

Annex 3: MCA shipping template, assessing wind farm boundary distances from
shipping routes.

Annex 4: Safety and mitigation measures recommended for OREI during construction,
operation and decommissioning.

Annex 5: Standards, procedures and operational requirements in the event of a search
and rescue, counter pollution or salvage and/or towing incident in or around an OREI,
including generator/installation shutdown.

A MGN checklist is available on the MCA website as an aid for developers when
completing and submitting their Navigation Risk Assessment to ensure all guidance has
been considered and addressed.

New and Emerging Technologies

Itis recognised that the OREI industry is constantly evolving and its associated technology
and procedures are developing. This means that there is an increasing demand on the
UK’s territorial seas and the EEZ and the MCA wishes to ensure that the increased use of
those resources is managed in such a way that any risks that might impact on safety and
pollution of the marine environment is kept to as low as is reasonably practicable.

The MCA continues to work with other regulators, navigation stakeholders and developers
in achieving this goal. Regular meetings are held under the auspices of the Nautical and
Offshore Renewable Liaison Group (NOREL) at which technical and consenting issues
are discussed, and if necessary referred to the Technical Working Group. Agreed
recommendations and guidance is periodically agreed by NOREL and the MCA reserves
the right to vary or modify the recommendations in this document on the basis of
experience or in accordance with internationally recognised standards in the interest of
safety of life at sea and protection of the marine environment.

More Information

Navigation Safety Branch
Maritime and Coastguard Agency
Bay 2/20

Spring Place

105 Commercial Road
Southampton

S015 1EG

Tel :
Fax:
e-mail:

+44 (0) 23 8032 9448
+44 (0) 23 8032 9204
navigationsafety@mcga.gov.uk

General Inquiries:infoline@mcga.gov.uk

MCA Website Address: https://www.gov.uk/government/organisations/maritime-and-coastquard-agency
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Annex 1 - Considerations on Site Position, Structures and Safety Zones

1. Site and Installation Co-ordinates

n

Developers are responsible for ensuring that formally agreed co-ordinates and subsequent
variations of site perimeters and individual OREI structures are made available, on request,
to interested parties at relevant project stages, including application for consent,
development, array variation, operation and decommissioning. This should be supplied as
authoritative Geographical Information System (GIS) data, preferably in Environmental
Systems Research Institute (ESRI) format. Metadata should facilitate the identification of
the data creator, its date and purpose, and the geodetic datum used. For mariners’ use,
appropriate data should also be provided with latitude and longitude coordinates in WGS84
(ETRS89) datum.

Traffic Survey

An up to date, traffic survey of the area concerned should be undertaken within 12 months
prior to submission of the Environmental Statement. This should include all the vessel types
found in the area and total at least 28 days duration but also take account of seasonal
variations in traffic patterns and fishing operations. (Note: AlS data alone will not constitute
an appropriate traffic survey)

However, if deemed necessary, to cover seasonal variations, peak times or perceived future
traffic trends, the survey period may be extended to a maximum of 24 months. For all OREI
developments, subject to the planning process, the survey may be undertaken within 24
months prior to submission. If the Environmental Statement is not submitted within 24
months an additional 14 days continuation survey data may be required for each
subsequent 12 month period. Should there be a break in the continuation surveys, a new
full traffic survey may be required and the time period starts from the completion of the initial
28 day survey period.

In the event of location specific issues being identified by the existing traffic survey and/or
through consultation, additional surveys beyond the minimum outlined above may be
required in order to support assessment of such issues.

These variations should be justified in consultation with the relevant GLA, Chamber of
Shipping, representative recreational and fishing vessel organisations and, where
appropriate, port/harbour and navigation authorities. While recognising that site-specific
factors need to be taken into consideration any such survey should include but may not be
limited to an assessment of the cumulative and individual effects of the following:

i. Proposed OREI site relative to areas used by any type of marine craft.

ii. Numbers, types and sizes of vessels presently using such areas.

iii. Non-transit uses of the areas, e.g. fishing, day cruising by leisure craft, commercial
passenger vessels undertaking visits to the OREI, racing, aggregate dredging, etc.

iv. Whether these areas contain transit routes used by coastal or deep-draught vessels
on passage.

v. Alignment and proximity of the site relative to adjacent shipping routes.

vi. Whether the nearby area contains prescribed routeing schemes or precautionary
areas.





Vil.

viii.

Xi.

Xii.

Xiii.

Xiv.

XV.

XVi.

XVii.

Whether the site lies on or near a prescribed or conventionally accepted separation
zone between two opposing routes.

Proximity of the site to areas used for anchorage, safe haven, port approaches and
pilot boarding or landing areas.

Whether the site lies within the limits of jurisdiction of a port and/or navigation
authority.

Proximity of the site to existing fishing grounds, or to routes used by fishing vessels
to such grounds.

Proximity of the site to offshore firing/bombing ranges or ordnance dumping grounds
and areas used for any marine military purposes either presently or in the past.

Proximity of the site to existing or proposed submarine cables and pipelines, offshore
oil / gas platforms, marine aggregate dredging, marine archaeological sites or
wrecks, Marine Protected Area or other exploration/exploitation sites. This should
include projects in the planning process, in addition to those consented.

Proximity of the site to existing or proposed OREI developments, in co-operation
with other relevant developers, within each round of lease awards.

Proximity of the site relative to any designated areas for the disposal of dredging
spoil.

Proximity of the site to any types of aids to navigation and/or Vessel Traffic Services
(VTS) in or adjacent to the area and any impact thereon.

Researched opinion using appropriate computer simulation techniques with respect
to the displacement of traffic and, in particular, the creation of ‘choke points’ in areas
of high traffic density and nearby planned or consented OREI sites not yet
constructed.

With reference to xvi. above, the number and type of incidents to vessels which have
taken place in or near to the proposed site of the OREI to assess the likelihood of
such events in the future and the potential impact of such a situation.

A review of the Navigational Risk Assessment should be carried out post-consent and prior
to construction commencing to validate the Environmental Statement. This may include
additional traffic survey data or if there are any changes to plans that could impact
navigation e.g. construction methodology.

Note: The MCA’s “Methodology for Assessing the Marine Navigational Safety & Emergency
Response Risks of Offshore Renewable Energy Installations (OREI)” should be closely followed
through all stages of planning and development. The latest version is available on the MCA’s
website.

3. OREI Structures

a.

It should be determined whether any features of the OREI, including auxiliary platforms
outside the main generator site, mooring and anchoring systems, inter-device and export
cabling, could pose any type of difficulty or danger to vessels underway, performing normal
operations, including fishing, anchoring and emergency response. Such dangers would
include air clearances of wind turbine blades above the sea surface, changes to charted
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depth due to tidal turbines, the burial depth of cabling, lateral movement of floating wind
turbines etc.

Recommended minimum safe (air) clearances between sea level conditions at mean high
water springs (MHWS) and wind turbine rotors or auxiliary platforms stipulate that they
should be suitable for the vessels types identified in the traffic survey but not less than 22
metres, unless developers are able to offer evidence that risks to any vessel type with air
drafts greater than the requested minimum air drafts being provided are minimised. Depths,
clearances and similar features of other OREI types which might affect marine safety should
be determined on a case-by-case basis.

There is no standard clearance figure that can be used to establish the safe clearance over
underwater turbine devices. Rather, developers will need to demonstrate an evidence
based, case-by-case approach which will include dynamic draught modelling in relation to
charted water depth to ascertain the safe clearance over a device. The following approach
should be adopted:

i. To establish a minimum clearance depth over devices, the developer needs to identify
from the traffic survey the deepest draught of observed traffic. This will then require
modelling to assess impacts of all external dynamic influences giving a calculated figure
for dynamic draught. A 30% factor of safety for under keel clearance (UKC) should then
be applied to the dynamic draught, giving an overall calculated safe clearance depth to
be used in calculations.

ii. The Charted Depth reduced by safe clearance depth gives a maximum height above
seabed available from which turbine design height including any design clearance
requirements can be established.

iii. The MCA’s “Under Keel Clearance Policy” paper, available on the MCA website, should
be closely followed throughout the Environmental Impact Assessment.

It should be determined at what depth below the seafloor export cables are buried to ensure
there are no changes to charted depths. If burial is not possible, for example due to
underwater features and/or seabed ground conditions export cables should be suitably
protected such as by rocks or other such suitable mattress placements to mitigate the risks
to vessels. Consequently, the MCA would be willing to accept up to 5% reduction in
surrounding charted depths referenced to Chart Datum, unless developers are able to
demonstrate evidence that any identified risks to any vessel type are satisfactorily mitigated.

4. Assessment of Access to and Navigation Within, or Close to, an OREI

It should be determined to what extent navigation would be feasible within or near to the OREI
site itself by assessing whether:

a.

Navigation within and /or near the site would be safe :

i for all vessels, or

. for specified vessel types, operations and/or sizes.
iii. in all directions or areas, or

V. in specified directions or areas.

V. in specified tidal, weather or other conditions.
Navigation in and/or near the site should be :

I. prohibited for specified vessels types, operations and/or sizes.
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. prohibited in respect of specific activities,
iii. prohibited in all areas or directions, or

iv. prohibited in specified areas or directions, or
V. prohibited in specified tidal or weather conditions, or simply
Vi. recommended to be avoided.

Exclusion from the site could cause navigational safety, emergency response or routeing
problems for vessels operating in the area, e.g. by causing a vessel or vessels to follow a
less than optimum route or preventing vessels from responding to calls for assistance from
persons in distress (as per SOLAS obligations).

Guidance on the calculation of safe distances of wind farm boundaries from shipping
routes can be found in Annex 3 “MCA Template for assessing distances between wind
farm boundaries and shipping routes”.

Advice on the safe distances of other OREI developments from shipping routes may be
obtained from MCA'’s Navigation Safety Branch.

Relevant information concerning applications for safety zones under SI 2007 No 1948 “The
Electricity (Offshore Generating Stations) (Safety Zones) (Application Procedures and
Control of Access) Regulations 2007” for a particular site during any point in its
construction, extension, operation or decommissioning, should be specified in the
Environmental Statement accompanying the development application. Specific DECC
guidance is available for OREI applications. Information concerning retrospective
applications for safety zones should be promulgated to MCA and other interested parties
without delay.
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Annex 2 - Navigation, collision avoidance and communications

1.

3.

The Effect of Tides and Tidal Streams

It should be determined whether:

a.

Current maritime traffic flows and operations in the general area are affected by
the depth of water in which the proposed installation is situated at various states
of the tide i.e. whether the installation could pose problems at high water which
do not exist at low water conditions, and vice versa.

The set and rate of the tidal stream, at any state of the tide, has a significant effect
the handling of vessels in the area of the OREI site.

The maximum rate tidal stream runs parallel to the major axis of the proposed
OREI site layout, and if so, its effect on vessel handling and manoeuvring.

The set is across the major axis of the OREI layout at any time, and, if so, at what
rate.

In general, whether engine and/or steering failure, or other circumstance could
cause vessels to be set into danger by the tidal stream.

The structures themselves could cause changes in the set and rate of the tidal
stream.

The structures in the tidal stream could be such as to produce siltation, deposition
of sediment or scouring, affecting navigable water depths in the OREI area or
adjacent to the area.

Weather

It should be determined whether:

a.

The site, in normal, bad weather, or restricted visibility conditions, could present
difficulties or dangers to all vessels that might pass through or in close proximity to
it.

The structures could create problems in the area for vessels under sail, such as

wind masking, turbulence or sheer.

In general, taking into account the prevailing winds for the area, whether engine
failure or other circumstances could cause vessels to drift into danger, particularly
if in conjunction with a tidal set such as referred to above.

Collision Avoidance and Visual Navigation

In the UK all vessels have freedom to transit through OREIs, subject to any applied safety zones,
and their own risk assessments, which should take account of factors such as vessel size,
manoeuvrability, environmental factors and competency of the Master and crew. MGN 372 (or
subsequent update) provides further guidance on navigation in and around ORElIs.

a.

MCA has statutory obligations to provide Search and Rescue (SAR) services in
and around ORElIls in UK waters. Turbine layout designs must be designed to allow
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safe transit through OREIs by SAR helicopters operating at low altitude in bad
weather, and those vessels (including rescue craft) that decide to transit through
them. Developers should therefore carry out further site specific assessment to
build on previous assessments to assess the proposed locations of individual
turbine devices, substations, platforms and any other structure within the wind farm
or tidal/wave array. This assessment should include the potential impacts the
proposed location may have on navigation and SAR activities. Liaison with the
MCA is encouraged as early as possible following this assessment which should
aim to show that risks to vessels and/or SAR helicopters are minimised and include
proposed mitigation measures.

b. Each OREI layout design will be assessed on a case-by-case basis and once
agreed formal acceptance will be provided by both MCA’s Navigation Safety
Branch and Maritime Operations Branch.

C. Risk assessments for proposed layouts should build on earlier work conducted as
part of the Navigation Risk Assessment and the mitigations identified as part of that
process. Where possible, this original assessment should be referenced to confirm
where information or the assessment remains the same or can be further refined
due to the later stages of project development. Risk assessments should present
sufficient information to enable the MCA to adequately understand how the risks
associated with the proposed layout have been reduced to ALARP. The MCA’s
“‘Methodology for Assessing the Marine Navigational Safety & Emergency
Response Risks of Offshore Renewable Energy Installations (OREI)” should be
followed as part of this assessment.

d. In order to minimise risks to surface vessels and/or SAR helicopters transiting
through an OREI, structures (turbines, substations etc) should be aligned and in
straight rows or columns. Multiple lines of orientation provide alternative options for
passage planning and for vessels and aircraft to counter the environmental effects
on handling i.e. sea state, tides, currents, weather, visibility etc. Developers should
plan for at least two lines of orientation unless they can clearly demonstrate that
fewer is acceptable.

e. Packed boundaries will be considered on a case-by-case basis as part of the risk
assessment process. For opposite boundaries of adjacent sites due consideration
must be given to the requirement for lines of orientation which allow a continuous
passage of vessels and/or SAR helicopters through both sites. Where there are
packed boundaries this will affect layout decisions for any possible future adjacent
sites. The definition of ‘adjacent’, as used in this section, will be assessed on a
case-by-case basis.

f. It should also be determined whether:

i. The structures could block or hinder the view of other vessels under way on
any route.

il. The structures could block or hinder the view of the coastline or of any other
navigational feature such as aids to navigation, landmarks, promontories,
etc.

In both cases, the impact must form part of the risk assessment.

4. Communications, Radar and Positioning Systems
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To provide researched opinion of a generic and, where appropriate, site specific nature
concerning whether:

a. The structures could produce radio frequency interference such as shadowing,
reflections or phase changes, and emissions with respect to any frequencies used for
marine positioning, navigation and timing (PNT) or communications including Global
Maritime Distress Safety System (GMDSS) and Automatic Identification Systems (AlS),
whether ship borne, ashore or fitted to any of the proposed structures. Consideration

should be given to three scenarios:

i. Vessels operating at a safe navigational distance (see Annex 3),

ii. Vessels by the nature of their work necessarily operating at less than the safe
navigational distance to the OREI, e.g. support vessels, survey vessels, SAR

assets.
iii. Vessels by the nature of their work necessarily operating within the OREI.

Note: GMDSS frequencies may not be subject to harmful interference, but for other
frequencies, cases (ii) and (iii) may rely on agreed special measures where
necessary.

b. The structures could produce radar reflections, blind spots, shadow areas or other

adverse effects, amongst others:

i. Vessel to shore;

ii. Vessel to vessel

iii. VTS radar to vessel;

iv. Anomalous radar beacon (Racon) reception by vessel; and,

v. Search and Rescue and maritime surveillance aircraft to vessels and/or OREI

structures

c. The structures and generators might produce sonar interference affecting fishing,

industrial or military systems used in the area.

d. The site might produce acoustic noise which could mask prescribed sound signals.

e. The generators and the seabed cabling within the site and onshore might produce

electromagnetic fields affecting compasses and other navigation systems.

Marine Navigational Marking

It should be determined:

a. How the overall site would be marked by day and by night throughout construction,
operation and decommissioning phases, taking into account that there may be an
ongoing requirement for marking on completion of decommissioning, depending on
individual circumstances. Aids to Navigation (AtoN) will be determined (and
sanctioned) by the relevant General Lighthouse Authority (GLA) (Trinity House

Lighthouse Service, Northern Lighthouse Board or Commissioners of Irish Lights).

b. How individual structures and fittings on the perimeter of and within the site, both

above and below the sea surface, would be marked by day and by night.

C. If the specific OREI structure would be inherently radar conspicuous from all seaward
directions (and for SAR and maritime surveillance aviation purposes) or would require

special radar reflectors or target enhancers.
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If the site would be marked by additional electronic means e.g. Racons.

If the site would be marked by an Automatic Identification System (AIS) transceiver,
and if so, the data it would transmit.

If the site would be fitted with audible hazard warning in accordance with IALA
recommendations.

If the structure(s) would be fitted with aviation lighting, and, if so, how these would be
screened from mariners or guarded against potential confusion with other surface
navigational marks and lights (see Annex 5).

The proposed site and/or its individual generators must comply in general with
markings for such structures, as required by the relevant GLA in consideration of IALA
guidelines and recommendations.

The aids to navigation specified by the GLAs are being maintained such that the
‘availability criteria’, as laid down and applied by the GLAs, is met at all times.
Separate detailed guidance is available from the GLAs on this matter.

The procedures that need to be put in place to respond to casualties to the aids to
navigation specified by the GLAs, within the timescales laid down and specified by the
GLAs.

Individual ID markings should conform to a “spreadsheet” layout, i.e. lettered on the
horizontal axis, and numbered on the vertical axis. The ID marking should be
sequential, aligned with ‘SAR lanes’ (line of orientation for search and rescue
purposes) and to avoid confusion, the letters ‘O’ and ‘I’ should not be used. The detail
of this will depend on the shape, geographical orientation and potential future
expansion of each OREI development. MCA will advise on the specific requirements
for each development.

There is an expectation that working lights will not interfere with AtoN or create
confusion for the Mariner navigating in or near the OREI.

6. Hydrography

In order to establish a baseline, confirm the safe navigable depth, monitor seabed mobility
and to identify underwater hazards, detailed and accurate hydrographic surveys are
required of the development at the following stages:

i. Pre-consent: The site and its immediate environs extending to 500m outside of
the development area shall be undertaken as part of the licence and/or consent
application. The survey shall include all proposed cable route(s).

ii. Post-construction: Cable route(s).

iii. Post-decommissioning of all or part of the development: Cable route(s) and the
area extending to 500m from the installed generating assets area.

a. Any additional hydrographic survey undertaken for any other purposes should be carried

b.

out to the standard described in section 6.c.

The development may result in an alteration to maritime traffic patterns as vessels seek
alternative passage around the installed generating assets area. Where this is the case,
it may be considered necessary that a hydrographic survey of these alternate passages
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and their immediate environs extending to 500m be undertaken. MCA can provide
guidance here if required.

All hydrographic surveys listed above should fulfil the requirements of the MCA’s

‘Hydrography Guidelines for Offshore Developers’ and ‘Post-Construction Hydrographic
Guidelines for Offshore Developers’, which are both available on the MCA website.
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Annex 3: MCA Template for assessing distances between OREI boundaries
and shipping routes

“SHIPPING ROUTE” TEMPLATE - NOTES

Background

1.

In late 2004 the Greater Wash wind farm developers group sought guidance from the
Maritime and Coastguard Agency on the inter-relationship of wind farms to shipping routes
so that they could take early recognition of the factors involved when planning a turbine layout
within their allocated water space. The template below is the result.

The template combines the simulated radar reception results of the North Hoyle
electromagnetic trials with published ship domain theory so as to better interpret the inter-
relationship of marine wind farms and shipping routes. The resultant template also informs
the assessments made as part of the consenting process.

Use

It is important to recognise that the template is not a prescriptive tool but needs intelligent
application and advice will be provided on a case-by-case basis.

There may be opportunities for the interactive boundaries to be flexible where, again, for
example, vessels may be able to distance themselves from turbines to provide more comfort
without significant penalty, or where turbines could be distanced from shipping nodal points.
Domains have been derived from a statistical study of ship domains based on radar simulator
performance, and traffic surveys in the North Sea, but it is recognised that larger, high speed,
hazardous cargo and passenger carrying vessels may have larger domains.

Traffic surveys would also establish any route traffic bias where mariners may naturally turn
to starboard to facilitate passing encounters in accordance with the IMO International
Regulations for Preventing Collisions at Sea, 1972 (COLREG). Additionally, marine traffic
surveys would identify vessel type or category which may consequently require larger
domains to ensure that the following factors can be taken into consideration in determining
corridor widths:

a. Compliance with the best practices of seamanship and principles to be observed in
keeping a navigational watch including the composition of the watch,

b. The manoeuvrability of vessels with special reference to stopping distance and turning
ability in the prevailing conditions,

c. Provisions that may be required with mechanical failure of vessels involved and level of
support services,

d. The state of visibility, wind, sea and tidal stream, and the proximity of navigational
hazards,

e. The traffic density including concentrations of fishing vessels or any other vessels,

f. The draught in relation to the available depth of water and the existence of submarine
cables and obstructions,
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g. The effect on radar detection of the sea state, weather and other OREI sources of
interference.

In the approaches to ports and harbours this is particularly relevant. This additional information
would influence where boundaries need to be established.

6. Mitigation measures are not specifically identified by the template, which necessarily takes a
generic approach rather than site specific view. Separate papers may address potential
measures, but those envisaged by this template include, but are not necessarily limited to:

UNCLOS Safety Zones

IALA Aids to Navigation

SOLAS Vessel Traffic Services

The IMO General Provisions on Ships Routeing (GPSR)

The IMO International Regulations for Preventing Collisions at Sea, 1972 (COLREG)
The Permanent International Commission of Navigation Congresses (PIANC) Harbour
Approach Channels — Design Guidelines

~ooooTw

7. The mention of the IMO/UNCLOS safety zone limited to 500 metres does not imply a direct
parallel to be applied to OREIs. The Electricity (Offshore Generating Stations) (Safety Zones)
(Application Procedures and Control of Access) Regulations 2007 provides the regulatory
framework for establishing safety zones to OREIs in the UK. It allows for 500m safety zones
around wind turbines during construction, extension, maintenance or decommissioning and
50m safety zones during operation. If developers wish to submit an application to either
DECC or the appropriate licensing authority where applicable, it must be accompanied with
safety case and supporting evidence showing justification for the safety zone(s) and how it
will be managed. The decision whether the safety zone(s) is granted will be made following
a consultation with relevant stakeholders. For further guidance, please see DECC’s
document titled “Applying for Safety Zones Around Offshore Renewable Energy Installations”.

8. Where larger developments have to provide corridors between sites to allow safe passage of
shipping a detailed assessment will be required to establish the minimum width of the corridor.
The assessment of the required sea room (corridor width) will be undertaken on a case-by-
case basis and should take into account not only the requirements of the traffic survey but
also the general location and sea area involved. It will not always be possible to make a
course that is planned and experience shows that in heavy sea conditions it is much harder
to stop or turn the vessel around. Deviations from track by as much as 20°, or more, are
common and must be considered. This deviation is used as the baseline for calculating
corridor widths contained in the windfarm shipping route template.
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INTERACTIVE BOUNDARIES

Median or Centre Line
A
< Shipping Route width >

B

C < >
Turbine 90% of traffic
Boundary Nearest -~

D edge(s)

E

9. Precisely where an interactive boundary should lie requires similarly flexible definition and
agreement. See diagram above where:

A = Turbine boundary to the shipping route median or centre line
B = Turbine boundary to nearest shipping route edge

C = Turbine boundary to nearest shipping 90% traffic level*

D = Turbine boundary to further shipping 90% traffic level*

E = Turbine boundary to further shipping route edge

(* = or another % to be determined)

Clearly, marine traffic survey information is required to inform such boundaries. Where
turbines appear along both sides of a shipping corridor, the width requirement will be
proportional to corridor length, based on a 20 degree course deviation.

10. The following factors should be applied when considering the width of a shipping corridor
between two turbine arrays and how far turbines should be from an established shipping
route. The assessment of the required sea room must take into account the general location
and sea area involved. The bridge awareness, availability of engines for immediate
manoeuvre and readiness to use anchors will all vary when the vessel is on a general sea
passage, as opposed to in areas of recognised constrained operation, for example port
approaches and rivers.

a. Size, manoeuvring characteristics and volume of the vessels expected to transit the
proposed lanes.
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Standard turning circles for vessels are worked on six times the ship’s length. This
is a particularly good assumption when vessels on ocean or deep sea passage will
not have the same manoeuvrability as when engines and systems are prepared for
port approach.

Requirements for stopping in an emergency must be considered, for example
following a steering gear failure a crash stop, the quickest way to stop a vessel's
movement, for a large tanker may still be up to 3km.

The Netherlands has made an assessment of sea room requirements using data
supported by the PIANC assessment for channel design. In general they strive for
an obstacle free, or buffer, zone of 2nm between wind farms and shipping lanes.

The possibility of ships overtaking cannot be excluded and should be taken into
consideration. Consequently the assumption should be that four ships should
safely be able to pass each other.

Between overtaking and meeting vessels, a distance of two ship’s lengths is
normally maintained as a minimum passing distance. This is based on the
experience gained from ships’ masters and deep sea pilots operating in the North
Sea and has been verified by simulation trials carried out in the Netherlands
(based on 400m length vessels).

b. Provisions for possible mechanical failure of transiting vessels, bearing in mind the
availability of support services.

Engine failure whilst using a transit lane might necessitate emergency or unplanned
anchoring, restricting available sea room for other vessels.

Dependant on depth of water the swinging circle of very large vessels, when
anchored, must be calculated to assess the sea room required.

c. Constraints of weather, sea and tidal conditions that may be expected in the location.

Unlike inshore and estuary areas, when on passage in exposed sea areas, for
example offshore in the North Sea, it will not always be possible to make good a
planned course. Experience also shows that in heavy sea conditions it is much
harder to turn the vessel around and may not be possible to achieve a dead stop.
Deviations from track by as much as 20° or more, are common and must be
considered in developing corridors through OREIs.

For example:
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With 20° deviation over 15nm the width
of the lane must be at least 5.5nm

d. Other traffic, for example concentrations of fishing vessels, that will affect available sea-
room to manoeuvre.

Concentrations of fishing vessels, or leisure traffic, will create requirements for
manoeuvre and course alteration by other through traffic and also restrict sea room
in the shipping lane. The risk of further vessel to vessel conflict will be consequently
increased.

Displacing a group of traffic into space utilised by other users where available sea
room is already confined, must be considered. For example where leisure traffic is
forced to use the same sea space as much larger and faster commercial vessels.

e. Existence of submarine cables and obstructions.

The existence of submarine cables or other seabed obstructions may affect the
ability of a vessel to anchor safely away from other traffic and this may be another
consideration when assessing sea room requirements.

f. Radar interference.

Dependant on the proximity to wind turbine towers, and the location of radar
scanners aboard the vessel, some vessels may experience degradation of the radar
display by false echoes. It may be possible that this will reduce the ability of the
bridge team to identify other vessels, including crossing vessels at the extremities of
the lanes, which may require avoiding action. It is common to find that the radar
instrumentation is then often adjusted to reduce the unwanted interference which
can have the effect of reducing actual target acquisition.
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11. The wind farm “Shipping route” guidance template below is to be used as guidance and
approval of distances between wind farm boundaries and shipping routes is on a case by
case basis with MCA and relevant stakeholders.

Distance of turbine Factors for consideration Tolerability
boundary from shipping
route (90% of traffic, as per
Distance C)
<0.5nm X-Band radar interference
Vessels may generate INTOLERABLE
multiple echoes on shore
(<926m) b
ased radars
Mariners’ Ship Domain
(vessel size and
manoeuvrability)
0.5nm — 3.5nm Distance to parallel boundary

(926m — 6482m)

of aTSS
S Band radar interference
Effects on ARPA (or other
automatic target tracking
means)
Compliance with COLREG

>3.5nm

(>6482m)

Minimum separation distance
between turbines opposite
sides of a route

BROADLY ACCEPTABLE
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Annex 4 - Safety and mitigation measures recommended for OREI during
construction, operation and decommissioning.

Mitigation and safety measures will be applied to the OREI development appropriate to the level
and type of risk determined during the Environmental Impact Assessment (EIA). The specific
measures to be employed will be selected in consultation with the MCA’s Navigation Safety
Branch and will be listed in the developer's Environmental Statement (ES). These will be
consistent with international standards contained in, for example, the Safety of Life at Sea
Convention, 1974 (SOLAS) - Chapter V, IMO Resolutions A.572 (14) and Resolution A.671 (16)
and could include any or all of the following:

Vi.

Vii.

viii.

Xi.

Promulgation of information and warnings through notices to mariners and other
appropriate maritime safety information (MSI) dissemination methods.

Continuous watch by multi-channel VHF, including Digital Selective Calling (DSC).
Safety zones of appropriate configuration, extent and application to specified
vessels. See also Sl 2007 No 1948 “The Electricity (Offshore Generating Stations)
(Safety Zones) (Application Procedures and Control of Access) Regulations 2007
and specific DECC guidance for OREI developments

Designation of the site as an area to be avoided (ATBA).

Provision of AtoN as determined by the GLA.

Implementation of routeing measures within or near to the development.

Monitoring by radar, AIS, closed circuit television (CCTV) or other agreed means.

Appropriate means for OREI operators to notify, and provide evidence of, the
infringement of safety zones or ATBA.

Creation of an Emergency Response Cooperation Plan with the MCA’s Search and
Rescue Branch for the construction phase onwards.

Use of guard vessels where appropriate.

Any other measures and procedures considered appropriate in consultation with
other stakeholders.
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Annex 5 — Standards, procedures and operational requirements in the event of
search and rescue, maritime assistance service, counter pollution or salvage
incidents in or around an OREI, including generator/installation control and
shutdown

The MCA, through HM Coastguard, is required to provide Search and Rescue and emergency
response within the sea area occupied by all offshore renewable energy installations in UK
waters. To ensure that such operations can be safely and effectively conducted, certain
requirements must be met by developers and operators.

Full details and a template for the Emergency Response Co-operation Plan (ERCoP) are
available from the GOV.UK web site. It should be noted an ERCoP is required to be in place for
the construction, operation and decommissioning phases of any OREI. OREI developers must
also fulfil the requirements of the MCA’s guidance document “Offshore Renewable Energy
Installations: Requirements, Advice and Guidance for Search and Rescue and Emergency
Response” which includes design, equipment and operational requirements.

The offshore renewable energy industry is advancing and evolving and requirements and

guidance may therefore have to change in light of experience and lessons learned from
emergencies and SAR incidents.
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Revision History

Issue 1 July 2006

Neither aviation nor the wind energy industry is at a steady state and both can be
expected to evolve in ways that may impact the other. Combining the current drive for
renewable energy and the increasing number of wind farms with the finite land resource in
the UK, means that wind turbines and aviation are being required to operate closer and
closer together. However, providing a suitable environment that allows the co-existence of
wind turbines and aviation is extremely complicated and new or improved mitigation
solutions are being developed all the time. Therefore, it is expected that this CAP will be a
living document, which will be updated periodically to reflect the outcome of any further
research into the interaction between wind turbine developments and aviation. It will also
be revised to take account of changes in regulations, feedback from industry, and
recognised best practice.

Issue 2 February 2009

The way in which Aviation Stakeholders and Wind Turbine Developers interact has
matured since the initial release of CAP 764 in 2006. This revision includes updates on
Government renewable energy policy and details of how all interested parties interact.
Additionally, the scope of the document has been widened to include all aspects of
aviation that may be affected by Wind Turbines. The appendix detailing the method for
determining if a wind turbine is in line of sight of an aeronautical radar station has been
simplified.

Issue 3 May 2010

This revision is published to update references to the Air Navigation Order which has been
completely re-numbered and to incorporate editorial corrections.

Issue 4 July 2011

This revision follows extensive consultation amongst the aviation and renewable energy
communities. Whilst remaining an aviation stakeholder-focused document, CAP 764 has
been amended in an attempt to broaden its appeal to all interested wind energy parties
with the intention of becoming the ‘go to’ document for aviation and wind energy
stakeholders alike. It is important that this document is read in conjunction with the CAA
Wind Energy web pages, which provide amplifying information, and which will enable
currency and relevancy to be maintained in between the biennial revisions of CAP 764.

A re-issue to issue 4 was made in August 2011 incorporating corrections to the Glossary,
Chapter 2, Pages 4, 8 and 9, Chapter 3, Pages 6 and 7.
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Revisions included in Amendment 1 to Issue 4

This revision includes changes to Offshore Helicopter Operations, Consultation Zones
around Offshore Helidecks, Helicopter Main Routes and Facilitation of Helicopter Support
to Offshore Installations.

Issue 5 June 2013

This revision is in the new CAA format and as such paragraph numbering has been
updated. In addition, previous paragraphs detailing the impact of wind turbines on aviation
and specifically radar have been updated. This is supplemented by an updated overview
and analysis of the various mitigation techniques available. It replaces Issue 4 completely.

Issue 6 February 2016

Issue 6 is publicised following a lengthy consultation with both external and CAA
stakeholders. It simplifies radar effects paragraphs and returns the more complicated radar
detail to the CAP 670. Potential Mitigation Measures were also taken directly from the CAP
670 therefore detailed explanations are removed from the CAP 764 with only a summary
retained. Issue 6 also incorporates CAA Policy Statements on the 'Lighting of Wind
Turbine Generators in United Kingdom Territorial Waters (22 November 2012)' and the
'Failure of Aviation Warning Lights on Offshore Wind Turbines (27 April 2012)'. CAA Policy
Statement 'Lighting of En-Route Obstacles and Onshore Wind Turbines (1 April 2010)'
remains extant. Appendices concerning radar assessment methodology and references
are removed, the latter being comprehensively covered by hyperlinks and footnotes within
the document. It should be noted that hyperlinks were verified on publication. Issue 6 has
been comprehensively reviewed and updated where necessary to reflect current
information and practices. It replaces Issue 5 completely.
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Foreword

Introduction and background

The Department for Transport (DfT) 'Aviation Policy Framework®, presented to Parliament
in March 2013, provided a high level strategy setting out Government objectives for
aviation. The aviation sector is seen as a major contributor to the economy and the
Government seeks to support its growth within a framework which maintains a balance
between the benefits of aviation and its costs, particularly its contribution to climate change
and noise.

Whilst recognising the need for further aviation capacity in the UK in order to promote
economic growth, the strategy is also based on the requirement for a balanced approach
which addresses the wider impacts of aviation and the need for sustainable development.

The Government is also committed to reducing greenhouse gas emissions within the UK
and, in turn, this means there is now a shift towards economically viable renewable energy
sources rather than carbon fuels. The 2008 Climate Change Act established the world’s
first legally binding climate change target which aims to reduce the UK’s greenhouse gas
emissions by at least 80% (from the 1990 baseline) by 2050. In addition, Directive
2009/28/EC of the European Parliament and of the Council set the national overall target
for the share of energy from renewable energy by 2020 as 15% for the UK. However, it is
UK Government policy that 30% of the UK’s electricity supply should come from renewable
sources by 2020; the Scottish parliament has adopted a more ambitious 100% electricity
demand equivalent from renewables by 2020.

It is anticipated that wind energy will provide a significant contribution to renewable energy
targets. In order to harness this energy supply, both on- and offshore wind turbine
developments are being constructed, which range in size from single structures to
developments encompassing many hundreds of wind turbines. Moreover, the installation
of Micro Wind Turbines (MWT) is becoming increasingly prevalent. The physical
characteristics of wind turbines, coupled with the size and siting of the developments, can
result in effects that can have a negative impact on aviation.

Both wind energy and aviation are important to UK national interests and both industries
have legitimate interests that must be balanced carefully. Therefore it is important that the
aviation community recognises the Government aspiration for wind turbine developments
to play an increasing role in the national economy. As such, the aviation community must
engage positively in the process of developing solutions to potential conflicts of interest
between wind energy and aviation operations. In a similar vein, wind turbine developers

! DIfT Aviation Policy Framework March 2013
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must understand the potential impact of developments on aviation, both at a local and a
national level, and to fully engage with the aviation industry to develop suitable mitigation
solutions.

Those involved in addressing wind energy and aviation issues must do so in a positive, co-
operative and informed manner. Whilst the aims and interests of the respective industries
must be protected, a realistic and pragmatic approach is essential for resolving any
conflicts between the Government’s energy, transport and defence policies.

Aim of this publication

Being a CAP, this document is aimed primarily at providing assistance to aviation
stakeholders to help understand and address wind energy related issues, thereby ensuring
greater consistency in the consideration of the potential impact of proposed wind turbine
developments. However, it is acknowledged that other users such as Local Planning
Authorities (LPAs)?, wind energy developers and members of the general public will also
refer to it.

Consequently, it is hoped that some of the issues and questions often posed by these
groups have, where appropriate, also been discussed.

Scope

This document provides CAA policy and guidance on a range of issues associated with
wind turbines and their effect on aviation that will need to be considered by aviation
stakeholders, wind energy developers and LPAs when assessing the viability of wind
turbine developments.

It is not the intention or purpose of this CAP to provide instruction on the need or means to
object to wind turbine developments; this must remain the decision of individual aerodrome
operators, service providers or other organisations. Furthermore, it should also be noted
that within the framework of these guidelines, specific circumstances will have to be
addressed on a case-by-case basis, as it is not possible or appropriate to prescribe a
standard solution. This document should be read in conjunction with specific policy and/or
legislative documentation as referenced in the text, as well as the CAA Windfarms web

pages.

Significant effort has been spent developing a cohesive approach to wind energy across
the civil and military spectrum of aviation. It is an aspiration to create a joint and integrated
publication that details both civil and military aviation policy on wind turbines. However,
until this is achieved, the Ministry of Defence (MoD), through Defence Infrastructure
Organisation (DIO), must continue to be consulted separately on all developments that
may affect their sites (both aviation and others).

% The term ‘LPA’ throughout this document is used generically to refer to Planning Authorities within England,
Scotland, Wales and Northern Ireland.
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Feedback

Stakeholders are encouraged to provide feedback on their experiences with wind turbine
development so that this CAP can be updated appropriately. This CAP will be reviewed
biennially and, due to the lengthy process that must be followed, minor amendments
cannot be made. However, interim amendments and supplementary guidance will be
published through additional CAA Policy Statements or on the CAA Wind Energy web
pages to maintain the currency and relevance of CAA guidance and policy.

Contact details

General enquiries concerning this publication can be addressed to windfarms@-caa.co.uk.
Additional contact details, including postal addresses, are provided at Appendix B.
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Glossary

Glossary

A list of specialised words or terms with their definitions follows:
AAA Airspace, ATM and Aerodromes (CAA)

ACP Airspace Change Process

AD Air Defence

AIP Aeronautical Information Publication

ANO Air Navigation Order

ANSP Air Navigation Service Provider

AOA Airport Operators Association

ATC Air Traffic Control

CAA Civil Aviation Authority

CAS Controlled Airspace

CAP Civil Aviation Publication

CFAR Constant False Alarm Rate

CNS Communications, Navigation And Surveillance
DECC Department Of Energy And Climate Change
DIT Department For Transport

DIO Defence Infrastructure Organisation (Formerly Defence Estates)
DME Distance Measuring Equipment

DTM Digital Terrain Mapping

DVOF Defence Vertical Obstruction File

Dz Dropping Zone

EASA European Aviation Safety Agency

EM Electromagnetic

FT Feet

GA General Aviation
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A list of specialised words or terms with their definitions follows:
HMR Helicopter Main Route
IFP Instrument Flight Procedures
ILS Instrument Landing System
JAR Joint Aviation Requirements
KM Kilometre(S)
LF Low Flying
LOS Line Of Sight
LPA Local Planning Authority (also refers to planning authorities of devolved
governments)
m Metre(s)
MAP Missed Approach Procedure
MATS Manual of Air Traffic Services
MHz Mega Hertz
MoD Ministry of Defence
Mode S Mode Select
MSD Minimum Separation Distance
MW Mega Watts
MWT Micro Wind Turbine
NAFW National Assembly for Wales
NAIZ Non-Automatic Initiation Zones
Navaids Navigation Aids
NDB Non Directional Beacon
NERL NATS En Route plc
NM Nautical mile(s) (1853 m or 1.15 Statute Miles)
ODPM Office of the Deputy Prime Minister
OLS Obstacle Limitation Surface
PPG Planning Policy Guidance Note
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Glossary

A list of specialised words or terms with their definitions follows:
P-RNAV Precision Area Navigation

PSR Primary Surveillance Radar

RAM Radar Absorbent Material

RCS Radar Cross-Section

RF Radio Frequency

RNAV Area Navigation

SARG Safety and Airspace Regulation Group (CAA)
SID Standard Instrument Departure

SMS Safety Management Systems

SSR Secondary Surveillance Radar

STAR Standard Instrument Arrival Route

T™MZ Transponder Mandatory Zones

VFR Visual Flight Rules

VOR VHF Omni Directional Range
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Chapter 1: CAA Responsibilities

Chapter 1

CAA Responsibilities

General

11

1.2

1.3

1.4

The CAA is responsible for safety and airspace regulation of civil aviation in the
UK under the Civil Aviation Act 1982 and the Transport Act 2000. The CAA’s
Safety and Airspace Regulation Group (SARG) is responsible for the regulation
of licensed aerodromes and Air Traffic Services (ATS) in the UK; the planning
and regulation of all UK airspace, including the communications, navigation and
surveillance (CNS) infrastructure, and also has the lead responsibility within the
CAA for all wind turbine related issues. Within SARG, wind turbine related
issues are addressed by CAA Infrastructure.

Legislative provisions affecting all development, including wind turbines, are set
out for England and Wales in Town & Country Planning (Safeguarded
Aerodromes, Technical Sites and Military Explosives Storage Areas) Direction
2002 (ODPM Circular 01/2003). Similar provisions are set out for Scotland in the
Town & Country Planning Safeguarded Aerodromes, Technical Sites and Military
Explosives Storage Areas (Scotland) Direction 2003 (Scottish Planning Circular
2/2003), and for Northern Ireland in the Planning Policy Statement 18:
Renewable Energy. These provisions only apply formally to those aerodromes
and technical sites that are officially safeguarded; moreover, statutory consultees
are limited to the MoD, NATS En Route Ltd (NERL) and affected service
providers.

At all times, responsibility for the provision of safe services lies with the ATS
provider or Air Navigation Service Provider (ANSP). It should be noted that the
CAA does not have regulatory powers to approve or reject planning applications.

The CAA policy on wind energy is that:

1. Wind turbine developments and aviation need to co-exist in order for the UK
to achieve its binding European target to achieve a 15% renewable energy
commitment by 2020, and enhance energy security, whilst meeting national
and international transport policies. However, safety in the air is paramount
and will not be compromised. As the independent aviation regulator, the CAA
is well placed to provide clarification to both the aviation industry and the
wind energy industry;

2. Due to the complex nature of aviation operations, and the impact of local
environmental constraints, all instances of potential negative impact of
proposed wind turbine developments on aviation operations must be
considered on a case- by-case basis;
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3. Itis CAA policy to provide the best and most timely advice to aviation and
wider wind development stakeholders through consultation, the publication of
CAP 764 and its associated web pages on the CAA web site;

4. Such clarification, advice and guidance is provided through the publication of
this and associated official CAA and government documents, along with the
CAA Windfarms web pages.

Aerodrome and Communications Navigation and Surveillance
(CNS) site safeguarding®

1.5 Many civil aerodromes in the UK are certificated in accordance with EU
Regulation 139/2014 (Aerodromes) or licensed in accordance with the Air
Navigation Order (ANO) 2009 as amended. Under either of these provisions, the
CAA is responsible for being satisfied that a certificated or licensed aerodrome
complies with the relevant requirements and is safe for use by civil aircraft,
having regard in particular to the physical characteristics of the aerodrome and
its surroundings. Aerodrome operators are required to have procedures for
safeguarding, to monitor the changes in the obstacle environment, marking and
lighting, and in human activities or land use on the aerodrome and in the areas
around the aerodrome. In addition, a requirement is placed on the licensee to
take all reasonable steps to ensure that the aerodrome and its surrounding
airspace are safe at all times for use by aircraft.

1.6 ‘Statutory’ or ‘official’ safeguarding is a process of obligatory consultation
between an LPA and consultees and is designed to safeguard technical sites
and certain aerodromes in the UK. However, the same process of consultation
can take place for aerodromes and technical sites that are not given this
statutory protection; this process is known as unofficial safeguarding.

1.7 Certain civil licensed aerodromes (selected by Government on the basis of their
importance to the national air transport system) are officially safeguarded. All
EASA certificated aerodromes are deemed to be officially safeguarded. In
particular, such safeguarding ensures that the operations and development of
the aerodromes are not inhibited by buildings, structures, erections or works
which infringe protected surfaces, obscure runway approach lights or have the
potential to impair the performance of aerodrome CNS. A similar official
safeguarding system applies to certain military sites, including aerodromes,

® Further information can be found in:
= England and Wales: Joint ODPM, DfT, Planning Circular 1/2003 guidance on Safeguarding,
Aerodromes, Technical Sites and Military Explosives Storage Areas
= Scotland: Planning Circular 2 2003
= Graphics of safeguarded technical sites can be found at:

] http://www.nats.aero/services/information/wind-farms/self-assessment-maps/

February 16 Page 15



http://www.caa.co.uk/Safety-Initiatives-and-Resources/Safety-projects/Windfarms/Windfarms/

https://www.gov.uk/government/publications/safeguarding-aerodromes-technical-sites-and-military-explosives-storage-areas

https://www.gov.uk/government/publications/safeguarding-aerodromes-technical-sites-and-military-explosives-storage-areas

http://www.gov.scot/Publications/2003/01/16204/17030

http://www.nats.aero/services/information/wind-farms/self-assessment-maps/



CAP 764 Chapter 1: CAA Responsibilities

selected on the basis of their strategic importance.

1.8 In general, aerodrome safeguarding is limited to the vicinity of the aerodrome
(the definition of ‘vicinity’ will vary depending upon the activity that takes place at
that aerodrome). The CAA Aerodromes Team conducts oversight audits at
certified and licensed aerodromes to confirm compliance to the applicable rules.

1.9 CAP 793 (Safe Operating Procedures at Unlicensed Aerodromes) provides
guidance for unlicensed aerodromes.

1.10 Where an Instrument Landing System (ILS) is used at an aerodrome,
safeguarding criteria are used to protect the ILS radio signals from corruption.
Technical safeguarding aspects are detailed in CAP 670 (Air Traffic Services
Safety Requirements) GEN 02.

1.11 Aerodrome operators are responsible for liaising with LPAs to prevent
operational airspace being infringed by new development. One significant
consideration is the protection of the Obstacle Limitation Surface (OLS)* that
should be applied for aerodrome safeguarding. The CAA may be required to
explain technical matters to local or central government if a contested
development proposal is referred to Ministers for decision.

1.12 The safeguarding of unlicensed aerodromes falls within the advice promulgated
in the aforementioned national circulars, which, at Paragraph 13 of Annex 2
state: “Operators of licensed aerodromes which are not officially safeguarded
and operators of unlicensed aerodromes and sites for other aviation activities (for
example gliding or parachuting) should take steps to protect their locations from
the effects of possible adverse development by establishing an agreed
consultation procedure between themselves and the local planning authority or
authorities. Local planning authorities are asked to respond sympathetically to
requests for non-official safeguarding.”

1.13 The safeguarding of unlicensed aerodromes is therefore a matter of discussion
between the operator and the LPA and the need for constructive liaison from an
early stage is evident. CAP 793 provides guidance. Both official and unofficial
safeguarding are discussed further in Chapter 3 of this document.

1.14 In all cases, regardless of the status of the aerodrome, any development that
causes pilots to experience an increase in difficulty when using an aerodrome
may lead to a loss of utility. The CAA considers that if the aerodrome operator

* OLS is the hypothetical boundary which indicates the extent of a volume of airspace which should be kept

free of obstacles, so far as is reasonably practicable, to facilitate the safe passage of aircraft. It is used
collectively to refer to other terms which are fully defined in Chapter 4 of Annex 14 to the Chicago
Convention and incorporated into UK civil aviation regulation within CAP 168. OLS comprises of:
approach surface, balked landing surface, conical surface, inner approach surface, inner horizontal
surface, inner transitional surface, take-off climb surface and transitional surface.
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advises that the aerodrome’s established amenity would be affected by a
development, their advice can generally be considered as expert testimony in the
context of the operation of the aerodrome. However, such comment requires
robust evidence, and may be subjected to scrutiny by the CAA (or any other
party with equivalent expertise), should disagreement between the aviation
operator and the wind energy developer arise. Notwithstanding that the CAA has
no regulatory oversight of unlicensed aerodromes it is recommended that
developers and planning authorities give similar consideration to comments and
evidence from the operators of unlicensed aerodromes.

1.15 It is recommended that aerodrome operators that are not officially safeguarded
have agreed unofficial safeguarding maps with LPAs.

1.16 The safety of aircraft in UK airspace is often dependent on ground-based
navigation and radio aids. DfT Circular 1/2003 and Scottish Circular 2/2003
provides for the safeguarding of civil technical sites currently owned by NERL
and military technical sites owned by the Secretary of State for Defence.

Airspace management

1.17 SARG, as the airspace regulatory authority, is responsible for developing,
approving, monitoring and enforcing policies for the safe and efficient allocation
and use of UK airspace and its supporting infrastructure, taking into account the
needs of all stakeholders, national security and environmental issues.

1.18 SARG is directed by the Secretary of State for Transport to act with impartiality to
ensure that the interests of all airspace users (including General Aviation (GA)
stakeholders) and the community at large are taken into account in respect of
how UK airspace is managed. To this end, formal consultation with airspace
users, service providers and other relevant bodies shall be conducted with the
aim of obtaining consensus, wherever possible, before making changes in the
planning or design of UK airspace arrangements. The environmental impact of
proposals for change shall be taken into consideration by ensuring that
consultation is conducted with the appropriate authorities, to lessen or mitigate
such impact to the maximum extent possible.

1.19 The Airspace Change Process (ACP) is mandatory for the majority of airspace
change requests. It is a robust process that ensures that all appropriate
stakeholders are consulted; CAP 725 refers.

Approvals for equipment and service provision

1.20 In order to provide an ATS in the UK, a service provider must be granted an
approval by the CAA. EC 1035/2011, EC 550/2004 and relevant sections of the
ANO (2009) as amended apply.

1.21 Where service providers use a remote feed of surveillance data from a
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1.22

contracted source, they remain responsible for gaining the requisite approvals for
the use of data as part of a surveillance service. ANSPs must have effective
processes and procedures to:

1.

Safeguard their service through being able to recognise when wind turbine
developments may affect their service, and by participating in planning
activities;

Be able to assess the likely effect of a wind turbine development on their
service. It is not automatically the case that a wind turbine development will
result in a degradation to the service. The service provider must first assess
whether the planned development will technically impact upon the CNS
systems used. Where it is assessed that there will be a technical impact, the
service provider must then assess whether this has any operational
significance (see also Chapter 2);

Be able to establish what reasonable measures may be put in place to
mitigate the effect of a wind turbine development. At all times, a collaborative
approach between the service provider and the wind turbine developer is
required to ensure an appropriate (i.e. reasonable, achievable and timely)
mitigation is identified.

Where a service provider has to make a change to equipment or operational
procedures in order to safely accommodate a wind turbine development then the
following must be addressed:

1.

The service provider must perform a safety assessment on the change. The
final safety assessment cannot be made until all changes have been
implemented and wind turbine developments are operational,

As part of the safety assessment, the service provider should at least
consider the issues raised in Chapter 2 of this CAP concerning the impact of
wind turbines on aviation;

Where considering mitigations to address the impact of the wind turbine
development, service providers are advised to review the issues and
limitations summarised in Chapter 2. Full details are available in the CAA
CAP 670;

All significant changes to an ATS must be notified by an ANSP to their SARG
Regional Inspector who may wish to see evidence that the change has been
managed safely and in accordance with the ANSPs change management
processes. Where appropriate, an updated or amended Safety Case may be
required;

ANSPs that fail to properly address the effects of a wind turbine development
on a service may have the existing Certificate withdrawn by the CAA, or
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variations applied to the Designation which may result in the closure of that
service.

Advice to Government

1.23 In discharging its role as an independent regulator, the CAA is required to
provide advice to Government as required. To this end, the CAA is proactive with
appropriate Government departments in respect of wind energy related issues.
The CAA is a member of the DECC (Department of Energy and Climate Change)
Aviation Management Board and its sub-groups to provide expert input on
aviation aspects of the Government’s renewable energy programme. Details of
these groups are contained in Appendix A.
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Chapter 2
Impact of wind turbines on aviation

Introduction

2.1 The development of sites for wind turbines has the potential to cause a variety of
negative effects on aviation. These include (but are not limited to): physical
obstructions; the generation of unwanted returns on Primary Surveillance Radar
(PSR); adverse effects on the overall performance of CNS equipment; and
turbulence. Whilst it is generally the larger, commercial turbines that have the
greatest impact on aviation, the installation of other equipment may also affect
operations. Smaller turbines, and the preliminary activities for larger turbines
(such as the erection of anemometer masts on potential development sites),
could have a negative impact on aviation and so require assessment. Moreover,
the cumulative effects of wind turbines on aviation need to be assessed if
developments proliferate in specific areas.

2.2 This chapter aims to provide a summary of the issues that aviation stakeholders
should consider when assessing the impact of a proposed wind turbine
development. It is not intended to be exhaustive because local circumstances
may raise issues that are unique to a specific case. For this reason, the local
aerodrome operator, ANSP and ATS providers may be best qualified to interpret
what this impact might be; however, they must demonstrate a thorough
assessment of how it will affect the safety, efficiency and flexibility of their
specific operations. Robust evidence may be required: see also para 1.14.

Wind turbine effects on PSR®

2.3 The following section describes the various effects that wind turbines have
caused on Air Traffic Control (ATC) PSRs during the trials conducted as part of
many research projects around the UK and the rest of the world.

2.4 ANSPs must therefore consider the possibility that their radars be affected by
each of these phenomena as a result of wind turbines within the coverage range
of their surveillance systems.

2.5 In basic terms, a PSR transmits a pulse of energy that is reflected back to the
radar receiver by an object that is within its Line of Sight (LOS)®. The amount of
reflected energy picked up by the receiver will depend upon a number of factors

® The following paragraphs are intended as a summary only. Full explanations and detailed technical
discussion are available in the CAA CAP 670: ATS Safety Requirements at SUR 13.

Note radar line of sight is different to visual line of sight.

February 16 Page 20



http://www.caa.co.uk/CAP670



CAP 764 Chapter 2: Impact of wind turbines on aviation

such as the size, shape and orientation of the object’, as well as receiver
sensitivity and the weather. In general terms, the larger a wind turbine is, the
more energy will be reflected and there is an increased chance of it creating
false returns to radar (i.e. returns that are not aircraft). These unwanted returns
are known as ‘clutter’®. Issues may be compounded by increasing numbers of
wind turbines which could potentially cause greater areas and densities of
clutter.

2.6 Providing that it remains within radar LOS, generally the closer a wind turbine is
to a radar station, the greater the likelihood its reflected energy will be picked up
by the radar receiver. It also follows that the taller a turbine is, the greater the
distance from the radar that it will remain within radar LOS (unless the turbine is
hidden by terrain). A characteristic that makes wind turbines more unpredictable
is the fact that because the turbines rotate to follow the wind, the cross-sectional
area presented to the radar at any given time, and therefore the RCS of the
turbine, will vary depending upon wind direction. This presents challenges to
generating a ‘standard’ turbine RCS for radar modelling purposes. Given that
aviation safety issues are involved, a conservative approach should generally be
adopted.

2.7 Typically, radar returns from a wind turbine comprise reflections from both
stationary and moving elements: these provide different challenges for the radar.
While the reflected radar signal from stationary elements, such as the tower, can
be removed using stationary clutter filters in the radar processor, rotating wind
turbine blades can impart a Doppler shift to any radar energy reflecting off the
blades. Doppler shifts are used by a number of radars to differentiate between
moving objects, namely aircraft, and stationary terrain with the latter being
processed out and not displayed to the operator. The radar may therefore detect
Doppler returns from moving wind turbine blades and display them as returns on
the radar screen. Furthermore, at sites with more than one turbine, the radar
may illuminate a blade or blades from one turbine on one antenna sweep, then
illuminate the blades of a different turbine on the next sweep. This can create the
appearance on the radar screen of returns moving about within the area of the
wind farm, sometimes described as a “twinkling” appearance or “blade flash
effect”. These moving returns can appear very similar to those that would be
produced by a light aircraft. The appearance of multiple false targets in close
proximity can trick the radar into initiating false aircraft tracks. False PSR returns
can also ‘seduce’ real aircraft tracks away from their true returns as the radar
attempts to update an aircraft track using the false return. This can lead to
degradation of radar tracking capability.

" Which together contribute to the Radar Cross Section (RCS) of the obstacle.

Note that the term ‘clutter’ refers simply to unwanted false returns and can be generated by a number of
means, not simply from wind turbines.

8
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2.8 The large RCS of wind turbines and the blade flash effect can also lead to a
decrease in radar sensitivity. This can result in the loss of small targets and a
reduction in the maximum range at which the smallest targets can be detected.
Wind turbines can also create a shadow above and beyond the wind farm so that
aircraft flying within this shadow may go undetected.

Wind Turbine Effects on secondary surveillance radar (SSR)®

2.9 In general terms, SSRs differ from PSRs as rather than measuring the range and
bearing of targets through detecting reflected radar signals, an SSR transmits an
interrogation requesting a dedicated response. Upon receiving an interrogation,
the aircraft then transmits a coded reply which the SSR can use to ascertain the
aircraft's position as well as decode other information contained within the
response.

2.10 Wind turbine effects on SSR are traditionally less than those on PSRs but can be
caused due to the physical blanking and diffracting effects of the turbine towers,
depending on the size of the turbines and the wind farm. These effects are
typically only a consideration when the turbines are located very close to the
SSR i.e. less than 10 km.

2.11 SSR energy may be reflected off the structures during both the interrogation and
reply phases. In effect, the signals are bounced off the wind turbines and can
therefore arrive at the intended target from a false direction. This can result in
aircraft, which are in a different direction to the way the radar is looking, replying
through the reflector and tricking the radar into outputting a false target in the
direction where the radar is pointing, or at the obstruction.

Surveillance service impact assessment

2.12 Prediction of the effect of wind turbines on any particular radar site is a complex
task depending on many factors including terrain, the weather, the maximum
height of both radar and wind turbines, radar LOS, the operational range of
affected radars, diffraction and antenna beam tilt.

2.13 There are a number of models that are employed to demonstrate potential
impacts of wind turbine developments on radar. Such models are constantly
developing and will offer some guidance as to the likelihood of wind turbines
presenting a radar return; although the nature of wind turbine operations vary
due to the unpredictability of different turbine types, variable turbine rotation
speed and the times of operation of individual turbines. Therefore, the degree of
certainty as to whether a turbine, or group of turbines, will be displayed or not in
marginal ‘radar/radio LOS’ cases cannot be guaranteed. In such cases, and

® The following paragraphs are intended as a summary only. Full explanations and detailed technical
discussion are available in the CAA CAP 670: ATS Safety Requirements at SUR 13.
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2.14

2.15

2.16

2.17

where aviation safety is a potential issue, safety consideration should always be
applied in a conservative manner.

The CAA does not endorse any one specific radar modelling tool. Nor, given the
multitude of factors affecting RCS, can a ‘standard’ RCS be identified for micro,
medium and large wind turbines. It is strongly suggested that developers engage
with the appropriate ANSP prior to commissioning a propagation assessment in
order to ensure that the proposed model is suitable and is acceptable to the
ANSP. Failure to do this could result in later disagreement and conflict once
results are released. ANSPs are encouraged to consider publishing clear
guidance as to which radar models they would consider acceptable to their
requirements.

Eurocontrol has provided basic international guidelines on how to assess the
effects of wind turbines on radar. It should be noted that these guidelines do not
overwrite national planning jurisdictions or requirements, but are included here
as a source of further potential information.

If the radar station likely to be affected by a proposed wind turbine development
belongs to NATS, useful self assessment guidance is available at:
http://www.nats.aero/services/information/wind-farms/self-assessment-maps/.

If the wind turbine development is likely to affect an MOD radar station; it is
recommended that the MOD should be contacted at the earliest opportunity.
Further guidance can be found on the MOD Windfarms Safeguarding web site

Mitigation

2.18

2.19

2.20

The following paragraphs give a summary of some of the mitigation methods that
are available to help counter the effects of wind turbines, primarily on PSR and
SSR related issues. More detailed explanations and analysis of mitigation
techniques are contained within the CAA CAP 670: ATS Safety Requirements at
SUR 13. Not all the mitigation methods will be suitable in all circumstances and
more than one method may be required to mitigate risks to an acceptable level.
The definition of ‘acceptable’ will have to be made on a case by case basis.

It is the responsibility of the developer to consult with the aviation stakeholder to
discuss whether mitigation is possible and, if so, how it would best be
implemented. It must also be noted that most mitigation methods would be
subject to a standard safety assessment process by the ANSP who, in turn,
would need to demonstrate that the system is safe in order to gain CAA approval
(where applicable). Accordingly, where a wind turbine development is likely to
impact upon the provision of an ATS, then the developer and ANSP should co-
operate to mitigate such impacts wherever possible.

In determining the appropriateness of radar mitigations, stakeholders need to be
aware of the potential impact of the Government’s Spectrum Release
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Programme. This work stream, overseen by the Government Public Expenditure
Committee (Assets) seeks to release 500MHz of spectrum from “public
infrastructure” use by 2020 to boost growth in the UK economy. The CAA has
been tasked to undertake a major piece of work in support of this programme.
This aims to deliver a release from 2.7-2.9MHz (which is currently used by S-
Band PSR) by reviewing how non-cooperative surveillance can be best delivered
to meet the operational and safety requirements of ANSPs and consistent with
the Future Airspace Strategy (FAS). In parallel, there is an aspiration to use this
opportunity to develop a strategic approach to windfarm mitigation in how non-
cooperative surveillance is deployed. This significant programme is being
managed as a phased approach with GO/NO GO decision points at appropriate
milestones. The CAA will be providing updates on progress via the web page
listed at footnote 13, below, at suitable intervals to keep stakeholders informed.

Summary of mitigation techniques

2.21

Mitigation techniques can be categorised in to several key types. This section
provides a summary of each category. More detailed explanation is available in
the CAP 670: ATS Safety Requirements.

Work-rounds

2.22

Work-rounds are interim measures which would enable an ANSP to continue
providing an ATS using surveillance radar, potentially under reduced operational
efficiency or an increased level of risk, whilst a long-term full mitigation solution is
being progressed. Work-rounds can include moving the locations of the wind
turbines (where feasible), introducing sector blanking, re-routing traffic, or using
SSR only.

In-fill radars

2.23

Several manufacturers are known to have developed in-fill solutions specifically
designed for the purpose of wind farm mitigation on ATC radars. This either
involves combining the target data from a radar that does not have line-of-sight
to the wind farm or from a radar with a smaller coverage area that is situated
somewhere within the wind farm or where the wind farm is within its within LOS
such that the airspace above the wind farm area can be monitored using the in-
fill radar, therefore a complete air situation picture can be produced by combining
the two results.

Three- Dimensional radars

2.24

Traditional ATC primary radars measure only the range and bearing of the target
and do not measure altitude data. They are therefore classed as two dimensional
radars. Some PSRs can provide three-dimensional information and can therefore
be used as in fill radars above wind farm affected areas.
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High Pulse Repetition Frequency (PRF) radars

2.25 Some manufacturers have also developed radars that utilise a high transmitter
PRF. This technique makes it possible to discriminate between aircraft and wind
turbines by analysing their Doppler signatures and remove the turbine clutter
from the display. Such radars may be used as in-fills or if sufficient range is
achievable, the radar may be used as an alternative to a conventional PSR.

Spectrum filters

2.26 Some manufacturers have attempted to develop a solution that is based on
modifying their existing radars by incorporating software to compare target return
Doppler signatures with the aim of giving the system the ability to discriminate
between turbines and aircraft.

Predictive and multi-sensor trackers

2.27 There have been proposals to employ specialist tracking systems to overcome
the impact of wind turbine farms on radar. Such solutions offer the addition of
plot extraction and predictive tracking to any compatible radar. Although this may
not provide a complete solution to address all potential effects they may offer
some potential for the radar processing system to make a semi-intelligent
assessment of returns from the vicinity of a wind turbine farm in order to
distinguish clutter, including that induced by turbines, from aircraft.

Transponder Mandatory Zones (TMZ) and surveillance by co-operative
ground sensor

2.28 Under current UK regulations or proposals not all UK airspace will require an
SSR transponder to be fitted and used by aircraft. However it is recognised that
in certain circumstances and in certain areas, mandatory transponder carriage
can provide significant safety benefits. The CAA has regulatory powers to create
TMZs for a number of reasons, one of which may be to help mitigate wind
turbine effects on a PSR. External bodies can also request TMZs; however, the
Airspace Change Process (ACP) (CAP 725) must be followed. The ACP ensures
that the requirement for a TMZ is fully justified and that the effect upon all
airspace users is fully consulted and assessed. Proposals for a TMZ should be
submitted to CAA Airspace Regulation’®. A CAA case officer will assess the
proposal and make recommendations to CAA Director SARG (formerly Director
Airspace Policy) as appropriate. Consideration of the feasibility of a TMZ to
mitigate a specific and identified risk should include: effect on other airspace
users; the creation of ‘choke points’ within Class G airspace; whether the
affected ATC system is capable of PSR blanking; and the likelihood of the CAA
approving SSR-only operations.

10 Contact via AROps@caa.co.uk
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2.29 Offshore SSR Only and TMZ. Despite offshore uncontrolled airspace being
largely free of non-transponder equipped aircraft, this cannot be taken to mean
that SSR only operations, or TMZs, would enjoy an easier approval process. In
many instances, the ability to identify non-transponding aircraft (for example,
following equipment failure) will be required to maintain safety cases.

2.30 Effect of TMZ on ATS Provision. TMZs are only viable when it is acceptable that
the use of a non-co-operative surveillance technique (such as PSR) is not
necessary for security reasons or for the detection of targets that are possibly
undetected by SSR or other co-operative surveillance technique being used. It
must be noted that, for Air Defence reasons, TMZs may not be suitable in all
areas.

2.31 ANSPs may choose to provide surveillance by a suitable co-operative sensor
over the wind farm area, in addition to the main PSR, as mitigation to the wind
farm clutter on a surveillance display.

Risk assessment and mitigation of possible hazards
introduced by wind turbines

2.32 Any new hazards should be identified and assessed to determine if mitigations
are adequate to reduce risks to an acceptable level; this should be in accordance
with the service provider's Safety Management System (SMS) Risk Assessment
and Mitigation process. Ultimately, failure to address such issues may result in
withdrawal or variation of the article 169/ 205 Approval/Designation thereby
preventing the provision of the air navigation service.

2.33 In assessing proposed developments and mitigations submitted by wind turbine
developers, it is not unreasonable for an aviation stakeholder/ANSP to request
sufficient technical information from the developer that would support the
production of an adequate safety case. The responsibility for completing the
safety case lies with the ANSP. However its completion should be a co-operative
effort between the developer and the ANSP with any necessary commercial
considerations subject to agreement between the two.

Aeronautical navigation aids and communication systems

2.34 A wide range of systems, including aids such as ILS, VOR/DME, and Direction
Finders, together with air-ground communications facilities, could potentially be
affected by wind turbine developments. Wind turbines can affect the propagation
of the radiated signal from these navigation and communication facilities
because of their physical characteristics, such as their situation and orientation in
relation to the facility. As a result, the integrity and performance of these systems
can, potentially, be degraded.
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2.35 The CAA has been made aware of research that indicates the possibility of wind
turbines adversely affecting the quality of radio communication between Air
Traffic Controllers and aircraft under their control. Accordingly, as a work-stream
under the DECC Aviation Management Board, the CAA are working in
conjunction with NATS and others to test a variety of civil VHF aircraft radios and
a smaller number of military UHF airborne radios against a simulated wind farm
signature waveform. This research will be published in due course and in the
interim, updates will be provided to the Aviation Management Board™*. Until
further information is available, issues concerning wind turbines and VHF
communications should be dealt with on a case-by-case basis and reference
made to the guidance contained in Section GEN-01 of CAP 670. Information
regarding the technical safeguarding of aeronautical radio stations at
aerodromes, including examples of the minimum dimensions for those areas that
must be safeguarded, is contained in GEN-02 of CAP 670. However, aerodrome
operators and ANSPs are advised to consider each proposal carefully and if
necessary, seek specific technical advice.

Air Traffic Services

2.36 Where an ANSP determines that it is likely that a planned wind turbine
development would result in any of the above effects on their CNS infrastructure,
this may not, in itself, be sufficient reason to justify grounds for rejection of the
planning application. The ANSP must determine whether the effect on the CNS
infrastructure has a negative impact on the provision of the ATS. The developer
should pay for an assessment of appropriate mitigating actions that could be
taken by the ANSP and/or wind energy developer to deal with the negative
impact. The position of an ANSP at inquiry would be significantly degraded if
they had not considered all potentially appropriate mitigations. It is essential that
wind energy developers form a relationship with the relevant ANSP in order to
deal with the impact that their development may have, prior to making an
application.

2.37 Where possible, it can be beneficial for the ANSP to record or plot real traffic
patterns over a period of time using the radar system, and to use this to identify
the prevalent traffic patterns. This can then be compared to the location of the
proposed wind turbine development. Where appropriate and feasible, the
recorded traffic data above a particular project may be released for further
analysis.

2.38 When examining the effects of wind turbines on ATS, particular attention should
be paid to the following:

' Minutes of meetings and other information can be found on the Aviation Management Board Web Page
https://www.gov.uk/government/groups/aviation-management-board-aviation-advisory-panel-and-fund-
management-board
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1. Departure Routes including Standard Instrument Departures;
2. Standard Instrument Arrival Routes;

3. Airspace Classification.

4. Area Navigation (RNAV) and Precision Air Navigation routes;
5. Sector Entry and Exit points;

6. Holding points (including the holding areas);

7. Missed Approach Routes;

8. Radar Vectoring Routes;

9. Final Approach Tracks;

10. Visual Reporting Points;

11. Published Instrument Flight Path for the aerodrome;

12. Potential impact on navigation aids and voice communications;

13. Future airspace and operational requirements where aerodrome growth is
anticipated (Para 2.49 provides comment on future requirements).

2.39 Factors such as the type of radar service being applied and the airspace
classification must also be considered when trying to assess the adverse impact
of wind turbine effects.

Offshore helicopter operations

2.40 Wind energy developments (including anemometer masts) within a 9 NM radius
of an offshore helicopter installation could introduce obstructions that would have
an impact on the ability to safely conduct essential instrument flight procedures
to such facilities in low visibility conditions. Consequently, any such restrictions
have the potential to affect not only normal helicopter operations but could also
threaten the integrity of offshore installation safety cases where emergency
procedures are predicated on the use of helicopters to evacuate the installation.

2.41 Chapter 3 provides background information on the issues related to wind energy
developments and offshore helicopter activities including Helicopter Main Routes
(HMRS).

Maritime and Coastguard Agency (MCA)

2.42 The MCA'’s mission is to deliver safety at sea, counter pollution response and the
coordination of maritime Search and Rescue (SAR) throughout the UK SAR
Region and UK Pollution Control Zone. In the context of aviation, the MCA will
(from early-2016) provide the SAR helicopter service for the UK.
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2.43

2.44

2.45

The increasing numbers and geographical extent of offshore wind farms not only
has the potential to increase the probability of a maritime SAR incident but also
could constrain the MCA's ability to respond to such an incident. It is therefore
strongly recommended that developers consult with the MCA at the earliest
opportunity such that mitigating measures can be designed in from the outset.
The following guidance has been provided by the MCA but should not be taken
as being exhaustive and does not remove the recommendation to consult;
further detail can be found in Maritime Guidance Note 371 and contact details for
the MCA are listed at Appendix B.

The nature of SAR activity necessitates the requirement to conduct SAR within
the confines of offshore wind turbine developments. Given the distance offshore
of some UK windfarms, helicopters may be the only viable means of SAR. While
in clear weather, searches can be conducted from above the maximum blade tip
height, operations in poor weather and rescues themselves may necessitate
SAR operations within a windfarm below blade tip height. As technology
progresses and turbine heights increase, this issue is exacerbated.

Furthermore, when faced with the prospect of long transits to a SAR area, the
presence of adjacent windfarms along the transit route can provide obstacles to
SAR helicopters if conditions do not permit transits to be flown above maximum
blade height.

The MCA has provided the following guidance to mitigate SAR risks:

1. Turbines are positioned in straight lines with a common orientation across the
whole development, creating safe lanes for SAR access.

2. Safe lanes are constructed across the width of the development rather than
the length.

3. Curved or non-linear designs should be avoided.

4. High density perimeter turbines can compromise the safe lanes and should
be avoided.

5. The wind farm should be fitted with lighting that is controllable from the
development control room and which is NVG compatible.

6. The control room for the development should be equipped with VHF (air and
maritime) communications with remote antennas in the wind farm to facilitate
SAR communications.

7. Turbines should be marked with geographically logical numbering to facilitate
navigation within the wind farm.

8. Substations and meteorological masts should be aligned with turbines so as
not to impede SAR lanes.
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9. Where possible, SAR lanes should be aligned with those of adjacent wind
turbine developments or buffer zones created.

Cumulative effects

2.46 There is no doubt that, while developments with small numbers of wind turbines
can have an adverse effect on aviation operations, it is the proliferation of
developments, and the resulting cumulative effect, that is of far more significant
concern. It may be possible to successfully mitigate the effects of a single turbine
or small development; however, the combined effect of numerous individual
turbines or multiple wind turbine developments can be hard, if not impossible, to
mitigate. Therefore it is feasible that ANSPs may lodge objections to subsequent
developments in areas where they had previously been able to accommodate
proposed wind turbine developments.

2.47 The cumulative effect of geographically separated wind turbine developments
may have more impact on aviation than if such developments were located in
close proximity to each other. For example, individual areas of clutter separated
by 5 NM could have more impact on the provision of ATS than one slightly larger
area of clutter. This does not mean to suggest that large areas of clutter are
always more preferable; however, this should be taken into consideration and
discussed with the ANSP.

2.48 For aerodrome operators or en route service providers, there is a difficulty in
protecting aviation activity from these cumulative effects, in part because
planning applications are generally dealt with on a ‘first come, first served’ basis.
All approved applications™ must be taken into account when considering future
applications. This could lead to a situation whereby viable applications are
objected to on the grounds of cumulative effect even though other, potentially
less viable, projects have not been completed due to the inability, for a variety of
reasons, to satisfactorily resolve suspensive conditions.

2.49 The basis for an objection based on cumulative effect would be that the safety
and efficiency of the aerodrome or en-route service may not be maintained or
that the growth of an aerodrome or en-route service may be constrained.
However, the decision concerning how firm these future plans have to be in order
to be considered would be within the remit of the LPA. Nevertheless, airports are
encouraged to produce ‘Master Plans’ indicating their future development plans.
It is anticipated that these may be taken into consideration by an LPA.

2.50 It is recognised that many potential developments fail to reach maturity within the
formal planning stage. Nevertheless, it is in the interests of aviation stakeholders

2 Including developments subject to 'suspensive conditions': where planning approval is granted subject to
final agreement between an aviation stakeholder and a developer concerning an appropriate mitigation
solution.
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to take all developments about which they are aware into account until they have
been formally notified that a proposal has been abandoned. Therefore, it is in a
wind turbine developer’s interest to inform all involved parties when such
developments are abandoned or postponed.

Turbulence

2.51 Turbulence is caused by the wake of the turbine which extends down-wind

behind the blades and the tower, from a near to a far field. The dissipation of the
wake and the reduction of its intensity depend on the convection, the turbulence
diffusion, the topography (obstacles, terrain etc.) and the atmospheric conditions.

2.52 There is evidence of considerable research activity on modelling and studying the

wake characteristics within wind developments, using computational fluid
dynamics techniques, wind tunnel tests and on site LIDAR measurements. A
literature survey was recently conducted by the University of Liverpool and CAA®
to establish the scale and the advances of current research on this front.

2.53 It is recognised that aircraft wake vortices can be hazardous to other aircraft, and

that wind turbines produce wakes of similar, but not identical, characteristics to
aircraft. Although there are independent bodies of knowledge for both of the
above, currently, there is no known method of linking the two. Published research
shows measurements at 16 rotor diameters downstream of the wind turbine
indicating that turbulence effects are still noticeable™. Measurement work has
been focused on the near wake due to technical challenges of the experimental
set up, while modelling studies are capable of examining the wake turbulence
further downstream™®. Although models can be used to study the effects of the
far wake, verification and validation processes of these models are still
ongoing™’.

2.54 There are currently no Mandatory Occurrence Reports (MOR)*® or aircraft

accident reports related to wind turbines in the UK. However, the CAA has
received anecdotal reports of aircraft encounters with wind turbine wakes

13 http://iwww.liv.ac.uk/flight-science/cfd/wake-encounter-aircraft/

14

15

16

17

18

Wind Turbine Wake Analysis, L.J. Vermeer, J.N. Sorenson, A Crespo, Progress in Aerospace Sciences, 39
(2003) 467-510.

Calculating the flow field in the wake of wind turbines, J.F. Ainslie, Journal of Wind Engineering and
Industrial Aerodynamics, 27 (1988) 213-224.

Turbulence characteristics in wind-turbine wakes, A Crespo and J Hernandez, Journal of Wind Engineering
and Industrial Aerodynamics 61 (1996) 71-85.

Investigation and Validation or Wind turbine Wake Models, A Duckworth and R.J. Barthelmie, Wind
Engineering, 32 (2008) 459-475. Also http://www.liv.ac.uk/flight-science/cfd/wake-encounter-aircraft/

CAP 382 - The Mandatory Occurrence Reporting Scheme - comment verified against CAA database up to
30 June 2015.
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representing a wide variety of views as to the significance of the turbulence.
Although research on wind turbine wakes has been carried out, the effects of
these wakes on aircraft are not yet known. Furthermore, the CAA is not aware of
any formal flight trials to investigate wake effects behind operating wind turbines.
In the UK wind turbines are being proposed and built close to aerodromes (both
licensed and unlicensed), including some developments on aerodrome sites,
indicating an urgent need to assess the potential impact of turbulence on aircraft
and in particular, to light aircraft and helicopters.

2.55 The CAA has so far investigated the effects of small wind turbine wakes on GA
aircraft'®. The results of this study show that wind turbines of rotor diameter (RD)
of less than 30m should be treated like an obstacle and GA aircraft should
maintain a 500ft clearance. Regarding wind turbines of larger RD than 30m,;
these are subject to further investigations. Until the results of these
investigations are available, discussions between aerodrome managers and wind
farm developers are encouraged, taking note of existing CAA safeguarding
guidance. As the results of this research become available the CAA Wind Energy
web pages will be updated.

2.56 Pilots of any air vehicle who firmly believe that they have encountered significant
turbulence, which they believe to have been caused by a wind turbine, should
consider the need to report this through the existing MOR scheme.

2.57 Until the result of further research is known, analysis of turbulence can only be
undertaken on a case-by-case basis, taking into account the proximity of the
development and the type of aviation activity conducted. Whilst being a
consideration for all aircraft (particularly in critical stages of flight), turbulence is of
particular concern to those involved in very light sport aviation such as gliding,
parachuting, hang-gliding, paragliding or microlight operations as in certain
circumstances turbulence could potentially cause loss of control that is
impossible to recover from.

Wind turbine wake physics

2.58 Wind turbine wake is dependent on many parameters. The thrust generated by
rotor, the tip velocity ratio (blade tip velocity to wind speed), wind direction and
speed, turbulence level in free stream, weather condition and the geometry of
wind turbine all have impacts on the characteristics of the wake. Due to all these
parameters, it is difficult to scale wake results from a small to a large wind

9 hitp:/mww. liv.ac.uk/flight-science/cfd/wake-encounter-aircraft/
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turbine. For this reason the work carried out by Liverpool University® is, at
present, restricted to small wind turbines of less than 30m of RD.

2.59 The wake of a wind turbine can be divided into a near and a far region. The near
wake is the area just downstream of the rotor up to one RD, where the effect of
the rotor properties, including the blade aerodynamics and geometry determine
the flow field. Near wake research is mainly focused on the wind turbine’s
performance and the physics of power extraction. The far wake is the region
beyond the near wake, where the details of the wake are less dependent on the
rotor design. The main interest in this area is the wake interference with other
wind turbines (e.g. in a wind farm) or passing-by aircraft (wind turbine wake
encounter). Here, flow convection and turbulent diffusion are the two main
mechanisms that determine the flow field.

2.60 LIDAR field measurements on a WTN250 wind turbine at East Midlands Airport,
UK, indicated that statistically, the wake velocities recovered to 90% of the free
stream velocity at the downstream distance of 5 RD. It is expected that the work
conducted by Liverpool University will continue with LIDAR surveys of larger wind
turbines to provide reliable wake data to allow the study of the encounters using
flight simulations. These results will be made public as soon as they become
available.

2.61 Based on the models described in the Liverpool University Research Paper??,
schematics of the wake region for small wind turbines are given in the following
figures. The figures show the zone where wake encounter has potential to cause
severe impact on the encountering GA aircratft.

Figure 1: Schematic of the wind turbine wake. The effect of wake is weaker
beyond 5-RD downwind for the wind turbines of diameter < 30m.
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Instability

Figure
1

Breakdown of
wake structure

S5RD

20 hitp:/iwww.liv.ac.uk/flight-science/cfd/wake-encounter-aircraft/

2 hitp://www.liv.ac.uk/flight-science/cfd/wake-encounter-aircraft/
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Figure 2: The cylindrical region downwind the rotor should be
avoided. Its size is 5RD (downwind) by 2RD (vertical). Coloured
helices indicate wake vortices and decay.

Economic issues

2.62

As a result of the role and responsibilities of the CAA and aviation stakeholders,
action will be taken to maintain the high standards of safety, efficiency and
flexibility. However, it is possible that aviation activity might have to be
constrained as a consequence of proposed wind energy developments. Even in
circumstances where a proposed development may not affect a current activity,
future expansion (for example, as listed in an Aerodrome Master Plan) may be
restricted were it to go ahead. This could eventually have an economic impact on
the aerodrome, ANSP or activity, and this aspect should be taken into
consideration when assessing the impact of any proposed wind turbine
development. Therefore, it is considered entirely appropriate for an aerodrome to
include an assessment of the economic impact that may arise from a proposed
wind turbine development. However, it is important to note that comments made
in this respect need to be unambiguous in order to allow an LPA to ensure that
this important aspect is taken into account appropriately.

En-route obstructions

2.63

It is possible that an existing or proposed wind turbine development that does not
infringe an aerodrome OLS may nevertheless have a potential impact upon local
aviation activity. For example, a development beyond an OLS, but only
marginally clear (laterally or vertically), of Controlled Airspace (CAS), might be
assessed as having a potential adverse impact upon operations within Class G
(uncontrolled) airspace due to the potential for the creation of ‘choke points’
where aircraft are forced into a reduced volume of available airspace
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2.64

2.65

Whilst the CAA will highlight such issues away from the immediate vicinity of
aerodromes, aerodrome operators/licensees should be cognisant of these issues
when engaging with other parties on wind turbine associated matters. Further
related comment is contained at Chapter 3 (Obstructions, Lighting and Marking).

Figure 3: Difficulties in visually acquiring anemometer masts.

Wind turbine developers should be aware that anemometer masts are often
difficult for pilots to acquire visually (see Figure 3 above), and so aviation
stakeholders may assess that individual masts should be considered a
significant hazard to air navigation and may request (either during the planning
process, or post-installation) that masts be lit and/or marked. Typically, there is
no legal mandate for structures smaller than 150 m (492 ft) to be lit. Whilst the
CAA would not in isolation make any case for lighting and/or marking of
structures that is not required under existing regulation, the CAA would typically
support related aviation stakeholder proposals to aid the visual conspicuity of
anemometer masts on a case by case basis. Individual cases should not set a
precedent for future requests. The MCA is likely to require that all offshore masts
are lit to mitigate the risks to SAR helicopters. In addition, onshore masts have to
potential to pose a risk to general aviation. To that end, the General Aviation
Awareness Council (on behalf of other GA representative bodies) and a number
of helicopter operators, with the in principle agreement of RenewableUK (the
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UK's leading not for profit renewable energy trade association), have asked that
the following request be relayed by the CAA on their behalf®*:

"Anemometer masts and/ or their guy wires should be equipped with aids to
increase their daytime visual conspicuity where a risk based proposal
demonstrating specific need for such measures has been submitted by the
aviation stakeholder. Noting that the deployment of any such measure can only
be mandated by the relevant Planning Authority, it is acknowledged that such
visual conspicuity aids should not impact upon the integrity of the structure itself,
the data generated or risk to personnel these aspects are for the developer to
consider/assess.

The most effective means of achieving this may be the use of orange marker
buoys on the guy wires, such as those that may be fitted to overhead power
cables (the use of which has some basis in international regulatory direction).
However it is noted that in some locations the structural loads imposed by such
markers may be unacceptable. In such cases, the goal of increasing the visual
conspicuity of masts and supporting guys might be achieved by different means,
which generally place little or no additional structural load on the mast/guy
combination. Such means include:

1. Painting all or part of the mast; options could include alternate contrasting
stripes, such as orange and white, or a single contrasting colour (noting that
it may need to contrast with terrain, or sky, or both) and/or,

2. Reflective bird flight deflectors of minimum 120mm diameter fitted to the guy
wires at intervals, and/or

3. High visibility sheaths enveloping the supporting guy and/or

4. Ground mats, or construction such as a box, of a contrasting colour scheme
to the ground at the foot of the mast.

Whichever method is chosen it will need to satisfy all other relevant planning
considerations. For example, bird deflectors may be required for bird protection
reasons, and visual intrusion concerns may need to be taken into account. Itis
envisaged that the norm would be that one method would suffice."

It is recommended that agreement should be sought, through dialogue between
the aviation stakeholder, the developer and the LPA regarding the most

appropriate method of mitigation. However, should the LPA require further input
regarding the general requirement for increasing the visual conspicuity of lattice
masts or the specific need in any particular case, enquiries should be forwarded

%2 This text is routinely replicated in CAA Correspondence when asked to comment on related planning
applications.
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to the GAAC at GAAC, Bicester Airfield, Skimmingdish Lane, Bicester, Oxon,
OX26 5HA (e-mail planning@gaac.org.uk).

2.66 Where such obstacles affect operations on an aerodrome, it is the responsibility
of the aerodrome operator to ensure appropriate publication in the UK
Aeronautical Information Publication (AIP), and to ensure that they establish an
effective working relationship with their LPA to ensure that they are consulted
when appropriate.

Emergency Services Aviation Support Units (ASUS)

2.67 Since the inception of emergency aviation, there has been a dramatic rise in the
number of police and air ambulance operators as well as a small number of fire
brigade operations. Due to their unique operating nature, it is difficult to predict
the impact of wind turbine developments on these ASUs. It is important,
therefore, for emergency service ASUs to engage with all relevant LPAs within
their operating area to ensure that they are consulted when planning applications
are made. The CAA encourages developers and LPAs to consult with local
ASUs, and would be supportive of claims to mark or light turbines that do not fall
under article 219 of the ANO where a case by case assessment demonstrates
there is a justifiable benefit.

2.68 Police ASUs are licensed by the CAA to operate below 500 feet Above Ground
Level (AGL) in order to carry out their duties. Police helicopters will routinely
follow main roads and motorways but may also transit along open land,
sometimes in difficult weather conditions, during their operations and may need
to land anywhere; although they will also have specifically designated landing
sites. It should be noted that while some Police ASUs fly with Night Vision
Goggles (NVGSs), their use is not currently universal. Police Aviation in England
and Wales is centrally coordinated by the National Police Air Service (NPAS)
which is administered by the West Yorkshire Constabulary. Maps showing NPAS
helicopter bases can be found on the NPAS Website. NPAS have recently
established a single email address for windfarm consultations and advice:
npas.obstructions@npas.pnn.police.uk which should be used for
correspondence. The Scottish Police ASU, based in Glasgow, is not currently
part of NPAS and should be contacted directly where appropriate.

Military impact

2.69 Wind turbine developments can have a detrimental effect on military operations.
Military aviation operations predominantly take place in Class G airspace and can
differ markedly from civil operations, particularly with respect to operational low
flying, and the sensitivity of military CNS facilities. The DIO are to be consulted in
all cases where a proposed wind turbine development may affect military
operations. More information is available from the DIO Website.
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Chapter 3
Safeguarding considerations

General considerations

3.1. There are a significant number of certificated or licensed aerodromes in the UK.
In the region of one third of these, along with en-route CNS, have been
designated by the Government as aerodromes to be safeguarded by statutory
process, this is known as ‘official safeguarding’. As part of this process, CAA
certified maps of these officially safeguarded aerodromes and en route technical
sites are produced and a Statutory Direction obliges associated LPAs to consult
the aerodromes operators about proposed developments that fall within the
boundaries specified on the maps.

3.2. Those aerodromes and CNS sites that are not safeguarded by statutory process
can be unofficially safeguarded by agreeing protection measures with their LPA.

3.3. Further information about aerodrome safeguarding can be found on the
Publications Section of the CAA website.

Safeguarding maps

3.4. Maps of officially safeguarded aerodromes and en route CNS technical sites are
produced and submitted to LPAs. These maps denote the areas where
consultation should take place with the aerodrome operator.

3.5. Other aerodromes may produce a safeguarding map and request that their LPA
recognise their wish to be included in consultation for planning purposes. It is the
published advice of the Government?® that all aerodromes should take steps to
protect their locations from the effects of possible adverse development by
agreeing a safeguarding procedure with the LPA.

Wind turbine safeguarding maps

3.6. In order to assist the consultation process with wind turbine developers and in
providing a diagrammatic illustration of the related aviation issues in discussion
with LPAs, a number of aerodromes have developed specific wind turbine
safeguarding maps, which graphically depict the aviation operator’s assessment
of the desirability and feasibility of wind turbine developments. Areas are shown
where development would be either undesirable, undesirable but possible, or
acceptable (albeit potentially with constraints to address cumulative effects and

% The Town and Country Planning (Safequarded Aerodromes, Technical Sites and Military Explosives

Storage Areas) Direction 2002
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proliferation issues). Other aerodromes have simply prepared radar consultation
zone maps, given the dynamic nature of cumulative effects.

Safeguarding of technical sites

3.7. There is a statutory process to safeguard certain sites which are integral to the
provision of en-route ATS. Radar and radio stations, navigation beacons and
some microwave communications links are subject to such arrangements®,
LPAs have an obligation to consult the operators of such sites as defined in
official safeguarding maps. Developers may also request discussion with site
operators in order to provide necessary mitigation. The International Civil Aviation
Organization (ICAO) Eur Doc 015 and CAP 670 are sources of guidance to
provide a basis for such discussion.

Obstructions, lighting and marking

3.8. The treatment of land-based obstacles to air navigation is covered by existing
legislation. Obstacles located close to licensed aerodromes are covered under
Section 47 of the Civil Aviation Act 1982. Government aerodromes are similarly
covered under the Town & Country Planning Act (General Permitted
Development) Order 2000. article 219 of the ANO 2009 details the requirement
for the lighting of land-based tall structures located outside of the safeguarded
areas of licensed and government aerodromes.

3.9. Onshore Obstacle Lighting Requirement ICAO regulations (Annex 14 Chapter 6)
and article 219 of the ANO 2009 require that structures away from the immediate
vicinity of an aerodrome, which have a height of 150 m (492 ft) or more AGL are:

1. Fitted with medium intensity steady red lights®® positioned as close as
possible to the top of the obstacle?®, and also equally spaced at intermediate
levels, so far as practicable, between the top lights and ground level with an
interval not exceeding 52 m;

2. llluminated at night, visible in all directions and any lighting failure is rectified
as soon as is reasonably practicable;

*|CAO EUR DOC 015 recommends safeguarding zones for VORs.

'Medium intensity steady red light' means a light that complies with the characteristics described for a
medium intensity type C light as specified in Volume 1 (Aerodrome Design and Operations) of Annex 14
(Third edition November 1999) to the Chicago Convention.

In relationship to wind turbines, the requirement to fit aviation obstruction lighting ‘as close as possible to the
top of the obstacle’ is typically translated to mean the fitting of lights on the top of the supporting structure
(the nacelle) rather than the blade tips. However, any case by case study related to onshore turbines with
a maximum height at or above 150m AGL may conclude that additional or amended lighting specifications
are required.

25

26
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3. Painted appropriately: the rotor blades, nacelle and upper 2/3 of the
supporting mast of wind turbines that are deemed to be an aviation
obstruction should be painted white, unless otherwise indicated by an
aeronautical study.

3.10. In addition, the CAA will provide advice and recommendations regarding any
extra lighting requirements for aviation obstruction purposes where, owing to the
nature or location of the structure, it presents a significant hazard to air
navigation. However, in general terms, structures less than 150 m (492 ft) high,
which are outside the immediate vicinity of an aerodrome, are not routinely lit;
unless the ‘by virtue of its nature or location’ argument is maintained. UK AIP
ENR 1.1 para 5.4 'Air Navigation Obstacles' refers.

3.11. When input is sought, the CAA routinely comments to the effect that, in respect to
a proposed wind turbine development, there might be a need to install aviation
obstruction lighting to some or all of the associated turbines, when specific
concerns have been expressed by other elements of the aviation industry; i.e. the
operators. For example, if the MoD or a local aerodrome suggest and can
support such a need, the CAA (sponsor of policy for aviation obstruction lighting)
would wish, in generic terms, to support such a claim. However, this would only
be done where it can reasonably be argued that the structure(s), by virtue of
its/their location and nature, could be considered a significant navigational
hazard. That said, if the claim was clearly outside credible limits (i.e. the
proposed turbine(s) was/were many miles away from any aerodrome or it/they
were of a height that was unlikely to affect even military low flying), the CAA
would play an ‘honest-broker’ role. It is unusual for the CAA, in isolation, to make
a case for aviation warning lighting unless article 219 demands such lighting.

3.12. All parties should be aware that, in any case where a wind turbine development
lies (or would lie) outside any aerodrome safeguarding limits and the turbine
height was less than 150 m (492 ft) (and therefore the provisions of article 219 of
the ANO 2009 would not apply), the aviation industry, including the CAA, is not in
a position to demand that the turbines are lit. In such cases the decision related
to the fitting of aviation warning lighting rests with the relevant LPA, which will
necessarily need to balance the aviation lighting requirement against other
considerations (e.g. environmental). If deemed as an aviation obstruction, and
thus requiring a specific marking scheme, the CAA advice on the colour of wind
turbines would align with ICAO criteria.

3.13. Whilst anemometer masts are likely to remain below the threshold that requires
they be lit, there may be instances where their lighting is deemed prudent.
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Offshore obstacle requirements

3.14. Whilst the mandated requirement for the lighting of wind turbines generators in
UK territorial waters?’ is set out at article 220 of the UK ANO (2009) as amended,
additional guidance is provided below.?®

3.15. The article requires medium intensity (2000 candela) steady red lighting mounted
on the top of each nacelle and requires for some downward spillage of light. The
article also allows for the CAA to permit that only turbines on the periphery of any
wind farm need to be equipped with aviation warning lighting. Such lighting,
where achievable, shall be spaced at longitudinal intervals not exceeding 900
metres®. There is no current routine requirement for offshore obstacles to be
fitted with intermediate vertically spaced aviation lighting, however, given the
potential increase in maximum height of the next generation of offshore wind
turbines with nacelle heights potentially approaching 150m above sea level,
additional lighting may be required. The CAA will consider such applications on a
case by case basis.

3.16. To resolve concerns from the maritime community, work has been undertaken to
develop an aviation warning lighting standard which is clearly distinguishable
from maritime lighting. Where it is evident that the default aviation warning
lighting standard (article 220) may generate issues for the maritime community, a
developer can make a case, that is likely to receive CAA approval, for the use of
a flashing red Morse Code Letter ‘W’ instead. There is, however, no intent to
change the lighting intensity specifications set out in article 220; indeed those
specifications remain the default aviation warning lighting requirement.

3.17. Where flashing lights are used, they are to be synchronised to flash
simultaneously®. Where the Flashing Morse W standard is approved by the CAA
and utilised, the recommendation is for a 5 second long sequence, visually
synchronised across aviation and maritime lighting sequences.

3.18. Attention is drawn to the provisions that already exist within article 220 that
require the reduction in lighting intensity at and below the horizontal and allow a
further reduction in lighting intensity when the visibility in all directions from every
wind turbine is more than 5km. All offshore wind turbine developers are expected

" Taken to apply to any wind turbine generator or meteorological mast that is situated in waters within or
adjacent to the United Kingdom up to the seaward limits of the territorial sea. However, the CAA will
provide similar planning advice related to the lighting of wind turbines and meteorological mast beyond the
limits of UK Territorial Waters.

%8 This guidance replaces CAA Policy Statements 22 November 2012 ‘Lighting of Wind Turbine Generators in
United Kingdom Territorial Waters’ and 27 April 2012 ‘Failure of Aviation Warning Lights on Offshore Wind
Turbines'.

# |CAO Annex 14 Volume 1 paragraph 6.3.14.

% |CAO Annex 14 Volume 1 paragraph 6.4.3.
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to comply fully with the requirement aspect and to make full use of the additional
allowance that exists within article 220.

3.19. In addition to the article 220 mandated lighting, there may also be lighting
requirements associated with winching and SAR operations. The lighting needed
to facilitate safe helicopter hoist operations to wind turbine platforms is set out in
CAP 437. Information on SAR Requirements can be found in Maritime Guidance
Note 371 and a summary of relevant aspects can be found in Chapter 2 of this
document. It is recommended that SAR lighting requirements are agreed with the
MCA at the earliest possible opportunity.

3.20. As offshore wind farms are developed, meteorological masts may be deployed to
ascertain the wind resource characteristics. These masts can be in excess of 100
m tall and are extremely slender rendering them potentially inconspicuous to
aviators flying over the sea, particularly when there are no other structures
nearby. This is potentially hazardous, particularly during helicopter operations
when it may be necessary to descend in order to avoid icing conditions.
Consequently the CAA recommends that all offshore obstacles (regardless of
their location within or outside of territorial waters) that are over 60 m (197 feet)
above sea level should be fitted with one medium intensity steady red light
positioned as close as possible to the top of the obstacle.

3.21. The CAA does not typically request specific markings for offshore obstacles.
However, any aviation stakeholder that considered a particular structure to be a
significant navigational hazard could make a case for it to be lit and/or marked to
increase its visual conspicuity. The request (as opposed to mandate) for such
lighting and/or marking would need to be negotiated with the owner of the
structure or, if at the planning stage, the relevant planning authority. If asked for
comment, it would be unlikely that the CAA would have any fundamental issue
associated with an appropriate aviation stakeholder's case for lighting/marking of
any structure that could reasonably be considered to be a significant hazard.

3.22. For military aviation purposes the MoD may suggest an additional offshore
lighting requirement. Whilst it is possible that the lighting standard described
above will meet the MoD needs, it is recommended that in all cases developers
additionally seek related input from the DIO.

Failure of offshore lighting

3.23. Article 220 (7) of the ANO 2009 states “In the event of the failure of any light
which is required by this article to be displayed by night the person in charge of a
wind turbine generator must repair or replace the light as soon as reasonably
practicable.” It is accepted that in the case of Offshore Obstacles there may be
occasions when meteorological or sea conditions prohibit the safe transport of
staff for repair tasks. In such cases International Standards and Recommended
Practices require the issue of a Notice to Airmen (NOTAM).
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3.24.

3.25.

3.26.

3.27.

3.28.

3.29.

The CAA considers the operator of an Offshore Wind Farm as an appropriate
person for the request of a NOTAM relating to the lighting of their wind farm.
Should the anticipated outage be greater than 36 hours then the operator shall
request a NOTAM to be issued by informing the NOTAM section (operating 24
hours) of the UK Aeronautical Information Service (AIS) by telephoning +44 (0)
20 8750 3773/3774 as soon as possible. AlS will copy the details of the NOTAM
to the operator and to the CAA.

The following information should be provided:
1. Name of wind farm (as already recorded in the AIP3Y).

2. ldentifiers of affected lights (as listed in the AIP) or region of wind farm if fault
is extensive (e.g. North east quadrant/south west quadrant/ entire or 3 NM
centred on position 515151N 0010101W).

3. Expected date of reinstatement.
4. Contact telephone number.

Note that if the turbine or wind farm does not have a listing in the AIP then it will
not be possible to issue a NOTAM. Typically all offshore turbines of a maximum
blade tip height of 300 feet or more will be recorded within the AIP.

In order to expedite the dissemination of information during active aviation
operations the wind farm operator may also consider establishing a direct
communication method with aviation operators in the area. These may include:

1. Air Traffic Service Units e.g. Aberdeen Radar or Anglia Radar.
2. Local airports.
3. Local helicopter operators.

The information will be the same as in the NOTAM request, and should also
include a note that a NOTAM has been requested, or if available, the NOTAM
reference.

If an outage is expected to last longer than 14 days then the CAA shall also be
notified directly at windfarms@caa.co.uk (normal working hours) to discuss any
issues that may arise and longer term strategies.

Consultation zones around offshore helidecks

3.30.

For many years, the CAA has emphasised the importance of operators and
developers taking into consideration all existing and planned obstacles around
offshore helicopter destinations that might impact on the safe operation of

%1 UK Aeronautical Information Publication (www.ais.org.uk) En Route Supplement 5.4.
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associated helicopter low visibility approaches in poor weather conditions. In
order to help achieve a safe operating environment, a consultation zone of 9 NM
radius exists around offshore helicopter destinations. This consultation zone is
not a prohibition on development within a 9 NM radius of offshore operations, but
a trigger for consultation with offshore helicopter operators, the operators of
existing installations and exploration and development locations to determine a
solution that maintains safe offshore helicopter operations alongside the
proposed development. This consultation is essential in respect of established
developments. However, wind energy lease holders, oil and gas developers, and
petroleum licence holders are advised to discuss their development plans with
each other to minimise the risks of unanticipated conflict at a later date. Topics
for discussion within any such consultation should include, but are not limited to:

1. Prevailing weather conditions, including predominant wind direction;
Manning status of the installation;
Frequency of flights to the installation and predominant routes;

Performance limitations of offshore helicopter types utilising the helideck;

Mandated constraints on approaches to helidecks on installations;

2
3
4
5. Established helicopter instrument and low visibility approach procedures;
6
7. Long term access to well and subsea infrastructure;

8

Concurrent wind farm operations and oil and gas operations to well and
subsea infrastructure;

9. SAR operations to the installation in the event of an emergency;
10. Location and height of potential obstacles including proposed wind turbines.

3.31. The following paragraphs provide, in layman’s terms, an explanation of the
reasoning behind the need for the 9 NM consultation zone. While procedures will
differ depending upon the installation, operator and aircraft type involved, the
following notes are based upon Commission Regulation (EU) No 965/2012 (the
European Air Operations Regulation), improved flight procedure documentation
and the practical application of such requirements:

1. Basic Requirement. The 9 NM consultation zone aims to provide a volume of
obstacle-free airspace within which a low visibility approach profile and, in the
event of a pilot not being able to complete his approach, a missed approach
can be flown safely. Such profiles must allow for an acceptable pilot
workload, a controlled rate of descent, one engine inoperative performance
and obstacle clearance.
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2. Approach. Routinely, helicopters making manually flown radar/GPS

approaches and, in the future, autopilot-coupled approaches, to offshore
installations will commence the approach from not below 1500 ft Above Mean
Sea Level (AMSL) or 1000 ft above obstacles, whichever the higher. As
helicopters approaching offshore installations must make the final approach
substantially into wind, the approach could be from any direction. The
obstacle-free zone must, therefore, extend throughout 360° around the
installation to prevent restrictions being placed on the direction of low visibility
approaches and departures. Additionally, during the approach, all radar
contacts have to be avoided by at least 1 NM which could interfere with the
necessary stable approach path if manoeuvring is required. The approach
sequence and descent below 1500 ft routinely commences from about 8 NM
downwind of the destination installation and the final approach starts at
around 5-6 NM and 1000-1500 ft. The helicopter descends to a minimum
descent height (at least 200 ft by day and 300 ft at night), which is commonly
achieved within 2 NM of the helideck having descended on a ‘glide path’ of
between 3—4°. Thereafter, it flies level at that height towards the Missed
Approach Point (MAPt). As the helicopter approaches the MAPt, a minimum
of 0.75 NM from the offshore destination, the pilot must decide whether or not
he has the required the necessary visual references to proceed to land or, if
not, conduct a go-around following a missed approach procedure.

Go-Around and Missed Approach Procedure (MAP). Upon initiating a go-
around, the pilot will follow a MAP whereby the helicopter is either turned
away from the destination structure by up to 45° and climbs, or climbs
straight ahead depending on the procedure being used. The anticipated rate
of climb during the missed approach phase is based upon one engine
inoperative performance criteria and could be quite shallow (1-2°). For
obvious safety reasons, a go-around involving a climb from the minimum
descent height needs to be conducted in an area free of obstructions as this
procedure assures safe avoidance of the destination structure.

Departure Procedure. On departure from an offshore installation the aircraft
will be climbed vertically over the deck to a height determined by its
performance criteria and is committed to the take off once a nose down
attitude is adopted. If during this phase an engine failure is experienced then
the anticipated rate of climb will be the same as described above for the
MAP; however, the climb could start from as low as 35 ft above sea level
dependent on deck height. The distance to climb to a safe altitude by which
either a turn can be carried out, or straight ahead, to reach separation from
obstacles will be dependent on aircraft one engine inoperative performance
criteria. The aircraft can be up to 10° either side of the departure heading and
the radius of any turn carried out can be up to 1000 m.
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3.32. In summary, obstacles within 9 NM of an offshore destination would potentially
impact upon the feasibility to conduct some helicopter operations (namely, low
visibility or missed approach procedures) at the associated site. Owing to the
obstruction avoidance criteria, inappropriately located wind turbines could delay
the descent of a helicopter on approach such that the required rate of descent (at
low level) would be excessive and impair the ability of a pilot to safely descend to
200/300 ft by the appropriate point of the approach (2 NM). If the zone is
compromised by an obstruction, it should be appreciated that routine low visibility
flight operations to an installation may be impaired with subsequent
consequences for the platform operator or drilling unit charterer. One such
consequence could be that the integrity of offshore platform or drilling unit safety
cases, where emergency procedures are predicated on the use of helicopters to
evacuate the installation, is threatened. Additionally, helicopter operations to
wind farms may impact on oil and gas operations. It is therefore essential that
the installation operators, helicopter operators and other interested parties are
engaged in the consultation process.

Helicopter Main Routes (HMR)

3.33. HMRs, as defined in the UK AIP, have been in use over the North Sea and in
Morecambe Bay for many years. Whilst such routes have no lateral dimensions
(only route centre-lines are charted) they provide a network of offshore routes
utilised by civilian helicopters. Wind turbine developments could impact
significantly on operations associated with HMRs: the effect will depend on the
degree of proliferation, and so a small number of individual turbines should cause
minimal effect. However, a large number of turbines 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. The ability of a helicopter
to fly higher would be dependent upon the 0° isotherm (icing level); this might
preclude the aircraft from operating on days of low cloud base if the 0° isotherm
was at 2000 ft or below as the aircraft must be able to descend to a clear area
below cloud and with a positive temperature to safely de-ice if necessary.

3.34. There should be no obstacles within 2 NM either side of HMRs but where
planned should be consulted upon with the helicopter operators and ANSP. The
2 NM distance is based upon: operational experience; the accuracy of navigation
systems; and, importantly, practicality. Such a distance (2 NM) would provide
time and space for helicopter pilots to descend safely to an operating height
below the icing level. For the purpose of transiting wind turbine developments
under Visual Flight Rules, corridors may be established that are no less than 1
NM wide. Additionally, helicopters (like all aircraft), are required by Commission
Implementing Regulation (EU) No 932/2012 (the Standardised Rules of the Air
Regulation) to avoid persons, vessels, vehicles and structures by a minimum
distance of 500 ft; this applies equally to the avoidance of wind turbines and any
other structure.
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3.35. Notwithstanding the above, low level coverage is of particular importance in the
provision of full ATS to offshore helicopter operators, and ANSPs will need to
give careful consideration to any proposed development that impact on the
supporting PSR feed. Moreover, dependent on the level and type of service
provided prior to the installation of wind turbines, it may prove necessary to
maintain a buffer greater than 2 NM from HMRs in order to maintain the previous
service provision by an ATS provider or ANSP. Further guidance is available
from SARG.

Facilitation of helicopter support to offshore installations

3.36. In order to facilitate construction or maintenance flights within the boundaries of
wind turbine developments, consideration should be given to the use of flight
corridors being built into the development layout plans. Such corridors should be
oriented and their width designed in consultation with the helicopter operators,
given that it will be governed by the VFR performance of the aircraft in use. The
layout of the turbines may also need to consider the requirements of the MCA
with regards to SAR within the field.

Military requirement for Infra-Red (IR) lighting

3.37. Low flying is a vital element of military operations in areas of conflict, and a large
proportion of the flying will be undertaken at night. Low flying training across the
UK can take place as low as 100 ft for fast jet aircraft in Tactical Training Areas,
and 250 ft in Low Flying Areas. Helicopters fly tactically down to 50 ft and
routinely down to100 ft during training sorties in all areas.

3.38. The MoD have recently published Obstruction Lighting Guidance which is also
available via the Aviation and Radar page on the RenewablesUK Website. The
majority of night time flying by MoD aircraft is undertaken by crews equipped with
NVGs; therefore IR vertical obstruction lights will be suitable in most occasions.

3.39. An application for onshore wind turbines will receive notification from DIO
indicating whether IR lights will be suitable. In some cases a combination IR / red
lighting will be required, for example geographical choke points or to denote the
extremities of a larger wind farm.

3.40. Careful attention needs to be taken to ensure that the IR light chosen by the wind
developer meets the MoD’s requirements, as some IR (Light Emitting Diode)
lights are not compatible with military NVGs.

3.41. Requests for clarification should be addressed to the DIO. Contact details are
included in Appendix B.
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Parachute drop zones

3.42. Parachutists drop from heights up to 15,000 ft AGL within a published Drop Zone
(DZ), normally out to a minimum of 1.5 NM/2.8 km radius from the centre of the
Parachute Landing Area (PLA).

3.43. Hazards to PLAs are categorized as:

1. Special Hazard. A hazard which could constitute a special risk to parachutists
and if parachutists were to come into contact with may result in serious or
fatal injury” e.g. stretches of open water, deep rivers, electricity power lines,
wind turbines of a height greater than 15m to blade tip at its highest point,
densely built up areas, cliffs and quarries.

2. Major Hazard. Obstacles, either natural or artificial, which because of their
size may be difficult to avoid and which, if struck by a parachutist, may result
in injury; i.e. large hangars, buildings, woods etc.;

3. Minor Hazard. Any object, either natural or artificial, which should be easily
avoided but which if struck by a parachutist may result in injury; i.e. hedges,
fences, ditches etc.).

3.44. CAP 660 (Parachuting) refers.

3.45. Wind turbines pose a special risk to parachutists and if parachutists were to
come into contact with may result in serious or fatal injury; those over 15 m high
are considered by the British Parachute Association (BPA) to be a Special
Hazard. Wind turbines of 15 m or below are considered Major Hazards.

3.46. PLAs to be used by all designations of parachutists should provide a large open
space of reasonably level ground, which can contain a circle of 250 m radius free
from Major Hazards and largely free from Minor Hazards. These PLAs should be
bordered on at least three sides by suitable overshoot areas, where parachutists
may land if they are unable to land on the PLA: these overshoot areas should be
free from Special Hazards and largely free of Major Hazards.

3.47. Wind turbines over 15 m high (50 feet) are considered a rotating special hazard
and as such if located within the designated DZ would likely result in restrictions
being placed upon any parachute activity within that DZ.

3.48. It is worthy of note that any obstacle over 300 ft (91.4 m) in height is no longer
considered by the BPA to be just a ground obstacle to parachutists, but also an
air obstacle, given that it protrudes into airspace within which parachutists
(particularly in an emergency situation) may not yet have taken control of their
canopies, and so could result in an aerial collision.
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Very light aircraft

3.49. Due to the potential for sudden loss of lift within areas of turbulence, very light
aircraft are operated away from areas of known turbulence or only in areas where
turbulence is consistent and predictable (such as hill sites used by hang-
gliding/paragliding clubs). Introducing a wind turbine to a location that is
frequented by very light aircraft may result in that location becoming unviable or
less attractive to visiting pilots if the turbine generates turbulence that may
exceed the aircraft’s operating limits.
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Chapter 4

Wind turbine development planning process

Pre-planning and consultation

4.1.

The weight of relevant knowledge accrued by wind turbine developers and

ANSPs over the past decade has been substantial: issues are better understood,
and proper procedures for effective consultation are in place. Developers are
required to undertake their own pre- planning assessment of potential civil
aviation related issues. It should also be noted that NATS, the MoD and certain
airports also offer pre-planning services. Table 1 provides an overview of
considerations, and the following paragraphs detail what developers will need to
consider, conducting associated consultations as appropriate.

Table 1: Overview of consultation considerations

CNS Facilities

Obstacle Considerations

Aerodrome
(Consultation

Safeguard PSR and
SSR

OoLS
Impact on procedures

required with = Safeguard Approach | = Need for lighting to aid night time
gerodrome Aids conspicuity
licensee/manager) | , Safeguard Navigation =  Anemometer masts
Beacons
= Safeguard VHF
En Route = Safeguard PSR and = >300 ft/91 m Chart and entry to AIP

(Consultation
required with MoD

SSR
Safeguard Navigation

>150 m (492 ft) Lighting in
accordance with article 219 of ANO

and NERL) Beacons (2009)
= Safeguard VHF = Marking of turbine (upper 2/3 white in
accordance with ICAO guidance)
= Potential for additional lighting
requirements where turbines may be
considered as a significant hazard to
air users
= Anemometer masts
= Emergency Service ASUs and HEMS
(including MCA in remote areas)
Offshore = Safeguard PSR and = Offshore Lighting in accordance with

(Consultation

SSR

article 220 of ANO (2009) and CAP
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CNS Facilities Obstacle Considerations
required with MoD | = Safeguard Navigation 764
NERL and MCA) Beacons = HMR
= Safeguard VHF = Operations around oil and gas
platforms
=  Anemometer masts
= Search and Rescue requirements

4.2. Aerodromes. Whilst not definitive, it should be anticipated that any wind turbine
development within the following criteria®* might have an impact upon civil
aerodrome® - related operations:

1. Unless otherwise specified by the aerodrome or indicated on the
aerodrome’s published wind turbine consultation map, within 30 km of an
aerodrome with a surveillance radar facility. The distance can be far greater
than 30 km depending upon a number of factors including the type and
coverage of the radar and the particular operation at the aerodrome;

2. Within airspace coincidental with any published Instrument Flight Procedure
(IFP) to take into account the aerodrome’s requirement to protect its IFPs;

3. Within 17 km of a non-radar equipped licensed®* aerodrome with a runway of
1100 m or more;

4. Within 5 km of a non-radar equipped licensed aerodrome with a runway of
less than 1100 m;

5. Within 4 km of a non-radar equipped unlicensed aerodrome with a runway of
more than 800 m;

6. Within 3 km of a non-radar equipped unlicensed aerodrome with a runway of
less than 800 m.

% Aerodrome criteria are generically based upon the safeguarding requirements and guidance contained in

Regulation EC 139 of 2014, CAP 168 and CAP 793 (both current and historical). The ranges quoted are
for guidance only. If proposed developments lie marginally outside the ranges highlighted, but
nevertheless in close proximity to other developments, developers are advised to consider the potential
proliferation issues. The object of any pre-planning process is to identify all possible aviation concerns to

the developer at an early stage and as such, the assessment should err on the side of caution.

% In this context the term ‘aerodrome’ includes any site used regularly by aircraft (including helicopters and

gliders) for take-off and landing. The CAA-sponsored, NATS-produced VFR charts depict all such sites

known to the CAA, although effects on uncharted aerodromes must still be considered.

% Licensed in accordance with Part 27 of ANO (2009) as amended.
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4.3.

4.4.

4.5.

4.6.

4.7.

4.8.

The figures above are for initial guidance purposes only and do not represent
definitive ranges beyond which all wind turbine developments will be approved or
within which they will always be objected to. These ranges are intended as a
prompt for further discussion between developers and aviation stakeholders in
the absence of any other published criteria.

Many modern gliders have a glide ratio of at least 50:1 and the most modern
gliders can exceed that, with further progress expected in future. Developments
of wind turbines within 10 km of a gliding site or where the maximum height of the
structure is within a 50:1 angle of a gliding site will present additional
considerations beyond those associated with powered aircraft. Therefore,
notwithstanding the CAA recommended distances quoted above, the British
Gliding Association (BGA) requests that relevant gliding sites and the BGA are
consulted where proposed developments are within 10 km of any charted glider
launch site.

Aerodrome operators should address physical safeguarding issues in
accordance with the guidance contained within relevant EASA documentation,
CAP 168 and CAP 738 as applicable. Operators of unlicensed aerodromes
should refer to CAPs 793 and 738 as applicable and are strongly advised to
engage with their LPA to ensure that their activities and requirements are well
understood. At the very least, unlicensed aerodromes should subscribe to their
LPA’s Weekly Planning List, which will provide them with information on all
planning applications — including wind turbines and anemometer masts — and
therefore provide a mechanism for effective self-briefing for their associated
pilots.

Non-aerodrome related activity. Developers should also consider the potential for
wind turbines to impact upon known general aviation activity that are annotated
on CAA-sponsored, NATS-produced VFR charts, but which are not related to a
recognised or single aerodrome (for example, charted fee-fall parachute DZ and
hang/ para-gliding winch launch sites). Typically, developers will need to engage
direct with relevant aviation operators where a development would be within 3 km
of any such site.

NATS. There may be issues related to en route CNS facilities. Accordingly,
details of any proposal need to be considered by NATS. Developers need to
undertake related consultation as appropriate as NATS will be consulted by the
LPAs. NATS Windfarm web pages provide support.

Lighting and marking. There might be a need to install aviation warning lighting to
some or all of the turbines if increased conspicuity is deemed necessary.
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4.9.

4.10.

Charting. In terms of obstacle charting requirements in the UK, a threshold exists
at 300 ft (91.4m)*

1. Structures with a maximum height of 300 ft (91.4m) above ground level or
higher:

a) There is an ICAO Annex 15 requirement for all obstacles (temporary or
otherwise) over 300 ft (91.4m) AGL to be promulgated in the UK AIP and
charted on civil aviation charts. Accordingly, any such structure is required
to be notified to the Defence Geographic Centre (DGC) who provides the
source of obstacle data, published in the UK AIP at ENR 5.4 no later than
10 weeks prior to construction. Information provided should include the
type of structure and name of location, an accurate location of the
structure(s) in WGS 84 latitude and longitude (degrees, minutes and 1/100
second), an accurate maximum height AMSL/AGL, the lighting status of the
turbines and date for the completion of construction. In addition, the
developer should also provide the maximum height of any construction
equipment required to build the turbines. Removal of turbines is also
required to be notified and expected date of removal. The DGC prefer
notifications to be submitted electronically: mail to dvof@mod.uk.

b) In order to ensure that aviation stakeholders are aware of the turbines while
aviation charts are in the process of being updated, developments should
also be notified through the means of a NOTAM. To arrange an associated
NOTAM, a developer should contact CAA Airspace Regulation®
(AROps@caa.co.uk / 0207 453 6599) no later than 14 days prior to the
commencement of construction with the same information as required by
the DGC. Of note, if the obstacle falls within an Aerodrome Traffic Zone or
Military Aerodrome Traffic Zone, it is the responsibility of that aerodrome to
issue the NOTAM.

2. Structures with a maximum height below 300 ft (91.4m) above ground level.
In the interest of Aviation Safety, the CAA also requests that any
feature/structure 70 ft (21.3m) in height, or greater, above ground level is
also reported to the DGC. It should be noted that NOTAMs would not
routinely be required for structures under 300 ft (91.4m) unless specifically
requested by an aviation stakeholder.

Emergency ASUs. For completeness it would also be sensible to establish the
related viewpoint of local emergency ASUs. This is because of the unique nature
of their operations in respect of operating altitudes and potentially unusual

% The effective height of a Wind Turbine is the maximum height to blade tip.

% Previously named Airspace Utilisation with the email address AUSOps@caa.co.uk. The AROps email
address should now be used for all correspondence and NOTAM requests.
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landing sites. In addition, The MCA is responsible for the provision of SAR
services onshore and offshore. It is recommended that the MCA is consulted on
all offshore developments and one of the factors that it will consider is the
implications of a development on SAR operations (with surface craft and
helicopters). Further information is available in Chapter 2.

4.11. Cumulative effect. The growth in the number of wind turbine developments
(either under consideration, in planning, under construction, or operational), is
significant. It is possible that the cumulative effect of a number of wind turbine
developments in any particular area might potentially result in difficulties for
aviation that a single development would not have generated. See also Chapter
2.

4.12. Cross-boundary. In order to delineate responsibility for the provision of flight
information services to aircraft, airspace is divided up into internationally
recognised Flight Information Regions (FIRs). Airspace in the UK is divided into
the London and Scottish FIRs which together form the UK FIR. Coordinates for
these boundaries are listed in the UK Aeronautical Information Publication
Section ENR 2.1. Offshore developments have the potential to straddle these
boundaries, one example being the consented East Anglia ONE development,
part of which is in the Dutch FIR. Airspace outside the UK FIR is the
responsibility of other European aviation authorities, whose regulations may differ
from those that apply in the UK. Accordingly, wind turbine developers should
contact the CAA for specific guidance in all instances where developments are
likely to approach the limits of the UK FIR.

Formal planning

4.13. Regardless of whether voluntary pre-planning has been undertaken, all
proposals for wind turbine developments must eventually move into a formal
approval process either through the Electricity Act 1989, the Planning Act 2008,
or through the Town and Country Planning Acts®’ . The process is outlined in the
subsequent paragraphs, although these guidelines do not purport to be a
comprehensive guide to planning procedures.

England and Wales

4.14. In England, LPAs currently handle consent applications for land-based
generating stations with a capacity up to 50 MW in accordance with the polices
set out in the National Planning Policy Framework (NPPF) and following the
procedure set out in the Town and Country Planning Act 1990. The Planning Act
2008 sets out thresholds above which certain types of infrastructure development

%" Taken to include the Town and Country Planning Act 1990 and Town and Country Planning Act (Scotland)
1997.

February 16 Page 54



http://www.nats-uk.ead-it.com/public/index.php%3Foption=com_content&task=blogcategory&id=4&Itemid=11.html

http://www.nats-uk.ead-it.com/public/index.php%3Foption=com_content&task=blogcategory&id=4&Itemid=11.html

https://www.gov.uk/government/publications/national-planning-policy-framework--2



CAP 764 Chapter 4: Wind turbine development planning process

are considered to be nationally significant. Currently, land-based electricity
generating stations with a capacity over 50MW and offshore generating stations
with a capacity above 100MW are classified as Nationally Significant
Infrastructure Projects (NSIPs), however, it is the Government’s published
intention to amend legislation so that all applications for onshore wind energy
developments are handled by local planning authorities®®. Any developer wishing
to construct an NSIP must first apply for a type of consent known as
‘development consent’. For such projects, the Planning Inspectorate examines
the application and will make a recommendation to the relevant Secretary of
State, who will determine the application. In Wales, onshore applications over 50
MW and offshore applications over 100MW are currently decided by the relevant
UK Secretary of State following the recommendation of the Planning
Inspectorate. Applications for developments under 50 MW are dealt with by the
relevant LPA under the Town and Country Planning Legislation (Wales). The
Welsh Government has published planning advice on renewable energy in the
form of Technical Advice Note (TAN) 8 and in the Planning (Wales) Act 2015. In
addition, the UK Government has expressed the intent to devolve powers to
Welsh Ministers for the consenting of energy schemes both onshore and offshore
of up to 350 megawatts capacity™.

Scotland

4.15. In Scotland, there is currently a similar division of responsibility. Applications for
onshore stations of a capacity up to 50 MW are made to the relevant LPA under
the Town and Country Planning Act (Scotland). Onshore developments with a
capacity greater than 50 MW require consent from the Scottish Government.
These applications are handled on behalf of the Scottish Ministers by the Energy
Consents Unit (ECU) under Section 36 of the Electricity Act (1989). In Scotland,
applications for marine energy (including offshore wind) are made to Marine
Scotland.

Northern Ireland

4.16. Previously in Northern Ireland, the Planning Service (an Agency within the
Department of the Environment), handled all proposals for land-based generating
stations irrespective of capacity. From 1 April 2015, the responsibility for
planning has been shared between 11 new councils and the Department of the
Environment. Applications will be classified as either ‘local’, ‘major’ or being of
‘regional significance’. Criteria for assessing the classification of developments
are contained within The Planning (Development Management) Reqgulations
(Northern Ireland) 2015. An application deemed to be of regional significance

38 Dept of Communities and Local Government online guidance on Renewable and Low Carbon Energy dated
18 June 15.

* The Queens Speech 27 May 2015 - contained within the proposed Wales Bill.
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must be made to, and will be determined by, the Department of the Environment.
Councils will be responsible for determining major and local development
applications. In Northern Ireland, offshore wind farm proposals are the
responsibility of the Department of Enterprise, Trade and Investment.

Micro wind turbines

4.17. The legislation to allow permitted development rights for householders to install
MWTs on their premises came into force on 1 December 2011. Details of the
order can be found in Class H and | of Part 14 in Schedule 2 of The Town and
Country Planning (General Permitted Development) (England) Order 2015. The
same legislation came into force in Wales on 22 May 2012. The legislation
applies to both building mounted and free standing turbines that do not exceed
15 metres and 11.1 metres above the ground respectively. The Planning Portal
hosts the Domestic Wind Turbine Safeguarding Land Tool, which establishes
whether or not a proposed wind turbine will be located on safeguarded land. If
the proposed turbine is not on safeguarded land it has successfully met one of
the requirements of being eligible for permitted development. All turbines that do
not meet the above requirements are currently processed in a manner relevant to
all other scales of wind turbine development.

CAA involvement

4.18. Currently, the CAA can provide the following input to formal planning
submissions for wind turbine developments:

1. Identification of aviation stakeholders that would potentially be affected;

2. Reviewing the aviation section of the Environmental Statement for accuracy
and completeness;

3. Consideration of regulatory requirements;

4. Consideration of whether all other aviation issues known to the CAA have
been taken into account (including other potential developments).

4.19. It should be noted that the CAA is currently only a statutory consultee for onshore
developments in excess of 50MW and for offshore developments in excess of
100MW. Responses to other planning submissions will be made, resource
permitting.

Promulgation of wind turbine developments

4.20. The need to promulgate the existence of tall structures that might constitute a
significant aviation obstruction is self-evident. LPAs routinely advise the DGC of
also report such information to DGC. Through the updated promulgation of a
database document, the SARG Aeronautical Charts and Data section is advised
of all such developments and update aviation charts accordingly. All structures
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(including wind turbines and anemometer masts) in excess of 300 ft in height are
depicted on charts and details of each wind turbine are promulgated in the UK
AIP, ENR 5.4 (CAP 32) 9.2. By exception, structures less than 300 ft high may be
promulgated for civil aviation en-route purposes if their presence is deemed to be
of navigational significance.

Call-ins and inquiries

Call ins

4.21. Whilst the aviation industry has no powers of veto, there is a legal obligation
placed upon LPAs to give warning if they are minded to grant planning
permission against advice given by a statutory safeguarding consultee
(ODPM/DfT/ NAFW Circular 1/2003 and Scottish Executive Circular 2/2003
refer). This process offers an opportunity for the CAA to establish whether a
solution is apparent or, if it fails to resolve the issue, to refer the matter for a
decision by central Government. This procedure is always a last resort, as it is
anticipated that communication and cooperation can obviate the need for it.

Inquiries

4.22. In the event that a planning application is referred to a planning inquiry, the CAA
may be requested by the LPA to provide expert witness evidence. This may be
by providing written statements or by attendance at the Inquiry.

Consistency, accuracy and use of consultants

4.23. When aviation stakeholders are consulted over wind turbine developments, either
at the pre-planning stage or once the formal planning application process has
begun, it is critical that the responses made are consistent, factually accurate and
cover all relevant aspects. It should be noted that these responses may be
subject to challenge and CAA is often asked to provide an impartial regulatory
perspective on what has been submitted.

4.24. In submitting a wind turbine development proposal, developers will regularly
employ subject matter experts in the form of consultants to prepare reports to
identify potential issues and address any issues raised by aviation stakeholders.
This may be in the pre-application stage or to seek to address aviation concerns
following aviation objections. In addition, as part of the formal process,
developers are often required to submit an Environmental Impact Assessment
which will include an assessment of aviation issues and mitigations, often based
on supporting reports commissioned by the developers. If asked for comment,
CAA will request that LPAS pursue any assertions or statements made in respect
of aviation with the appropriate aviation stakeholder, developer or consultant.
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CAA provision of advice

4.25. The CAA is often approached for comment and advice concerning the validity of
objections raised or the suitability of mitigations proposed. However, it is
incumbent upon the developer to liaise with the appropriate aviation stakeholder
to discuss — and hopefully resolve or mitigate — aviation related concerns without
requiring further CAA input. However, if these discussions break down or an
impasse is reached, the CAA can be asked to provide objective comment. It must
be remembered that the CAA has no powers to either prevent wind turbine
developments going ahead or to require that an aviation stakeholder remove
their objection. Nevertheless, by involving the CAA at an appropriate stage, it is
hoped that some form of agreement can be reached that prevents the need for
costly Planning Inquiries that feature aviation as a key issue.

4.26. Of further note is that as the UK's independent civil aviation regulator of, the CAA
will not typically provide comment on MoD objections or arguments unless such
comments have been requested by the MoD. However, in circumstances where
there is a mixture of civil and military objections and where it is appropriate to do
so, the CAA could facilitate discussions between all the parties (including the
MoD).
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APPENDIX A

DECC Governance and meeting structure

Al In addition to work to improve the processes of consultation and assessment,
there is a substantial amount of other activity going on to identify, develop and
implement solutions to the potential impacts that wind turbines can have on radar
systems. It was recognised that it would be beneficial to draw this work together
within a single plan in order to have a coordinated approach to finding solutions
to the wind turbine — radar issue. Therefore, together with stakeholders in the
aviation and wind development sectors, DECC and several partners jointly
developed an Aviation Plan to move work forward so that wind turbine
developments could be developed while, at the same time, the maintenance of
national security and the continued safe operation of our aviation environment
were ensured. The structure and principles of the Aviation Plan were endorsed
by the Wind Energy, Defence and Civil Aviation Interests Working Group in
March 2008.

A2 The overall aim of the Aviation Plan is to provide an evolving suite of generic
mitigation solutions to which wind turbine developers and their aviation
stakeholders can turn when discussing the best potential solutions for any
particular wind proposal. The development of this suite of generic solutions is an
on-going process and builds on a number of solutions that are already available
to wind turbine developers.

A3 The governance of the Aviation Plan is the responsibility of an Aviation
Management Board (AMB), which in turn is supported by a technical-level
Aviation Advisory Panel (AAP). RenewableUK have taken on the responsibility of
establishing an industry funding mechanism that will part- support, financially, the
work-streams within the Plan, which is managed by the Fund Management
Board. All meetings sit quarterly.
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Figure A-1: AMB Governance

A4 The value of the Aviation Plan as a tool for enabling the development of
mitigation solutions has been recognised by key stakeholders that have an
interest in radar systems and wind turbine developments. To ensure the success
of the plan, a number of these have agreed to sign off a second Memorandum of
Understanding® to commit to the full implementation of the Aviation Plan and its
approach to ensuring the timely and effective delivery of solutions to reduce the
effect of wind turbines on aviation interests.

0 hitps://www.gov.uk/government/publications/wind-turbines-and-aviation-radar-mitigation-issues-
memorandum-of-understanding-2011-update
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APPENDIX B

Contact Information

CAA Contacts

CAA Windfarms

Windfarms

Infrastructure

Safety and Airspace Regulation Group
CAA House

45-59 Kingsway

London

WC2B 6TE

Tel: 020 7453 6534

http://www.caa.co.uk/Safety-Initiatives-and-Resources/Safety-
projects/Windfarms/Windfarms/

windfarms@-caa.co.uk

CAA Aerodromes

For information on aerodrome licensing criteria, obstacle limitation surfaces and call-in
procedures, contact:

Civil Aviation Authority

Aerodromes Standards Department
Safety and Airspace Regulation Group
Aviation House

Gatwick Airport South

West Sussex

RH6 OYR

CAAAerodromeStandardsDepartment@caa.co.uk
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CAA

Air Traffic Standards

Where a service provider has to update the safety documentation for a service as a result
of a wind turbine development, then they should follow standard practice and contact their
regional inspector for approval as necessary. Contact details are below:

CAA En-Route Regulation

Safety and Airspace Regulation Group Aviation House — 2W
Gatwick Airport South

West Sussex

RH6 OYR

Tel: (+44) (0)1293 573060, Fax: (+44) (0)1293 573974

ats.enquiries@caa.co.uk (mark to ‘En-Route Regulation’)

CAA Southern Regional Office (Gatwick)

Regional Manager ATS Safety Regulation (Southern Region)
Air Traffic Standards Division

Safety and Airspace Regulation Group

Civil Aviation Authority

Aviation House

Gatwick Airport South

West Sussex

RH6 OYR

Tel (+44) (0) 1293 573330, Fax: (+44) (0) 1293 573974

ats.southern.reqgional.office@caa.co.uk

CAA Northern Regional Office (Stirling)

Regional Manager ATS Safety Regulation (Northern Region)
Air Traffic Standards Division

Safety and Airspace Regulation Group

Civil Aviation Authority
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ATCO Training and Area Control Centres

First Floor, Kings Park House
Laurelhill Business Park
Stirling

Scotland

FK8 9JQ

Tel: (+44) (0) 1786 457400

ats.northern.regional.office@caa.co.uk

Enquiries about ATS at Area Control Centres and air traffic controller training

establishments should be addressed to:

En Route and College Regulation
Air Traffic Standards

Civil Aviation Authority

Safety and Airspace Regulation Group

Civil Aviation Authority
Aviation House

Gatwick Airport South
West Sussex

RH6 OYR

Tel: (+44) (0) 1293 573259
Fax: (+44) (0) 1293 573974

Other Contacts

The Airport Operators’ Association

3 Birdcage Walk
London SW1H 9JJ

www.aoa.org.uk

Tel: (+44) (0) 20 7799 3171
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General Aviation Awareness Council
RAeS House
4 Hamilton Place
London
W1J 7BQ

www.gaac.org.uk

Tel: 020 7670 4501
Fax: 020 7670 4309

British Gliding Association Limited
8 Merus Court
Meridian Business Park
Leicester
LE19 1RJ
Tel: +44 (0) 116 289 2956
Fax: +44 (0) 116 289 5025

office@qliding.co.uk

British Parachuting Association
Wharf Way
Glen Parva
Leicester
LE2 9TF
www.bpa.org.uk
Tel: +44 (0)116 278 5271
Fax: +44 (0)116 247 7662

skydive@bpa.org.uk
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Defence Geographic Centre
UK DVOF & Powerlines
Air Information Section
Defence Geographic Centre
Elmwood Avenue
Feltham
Middlesex
TW13 7AH
Tel: (+44) (0) 208 818 2702
DVOF@mod.uk

Department for Environment, Food and Rural Affairs
Nobel House
17 Smith Square
London
SW1P 3JR

https://www.gov.uk/government/organisations/department-for-environment-food-rural-
affairs

Department of Energy and Climate Change
Kieran Power
3 Whitehall Place
London
SWI1A 2AW
Tel: 0300 068 6189

www.decc.gov.uk

kieran.power@decc.gsi.gov.uk
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Department for Transport
Great Minster House
76 Marsham Street
London
SW1P 4DR

https://www.gov.uk/government/organisations/department-for-transport

Maritime and Coastguard Agency
For general enquiries:

SAR Operations Officer

HM Coastguard

Maritime and Coastguard Agency

Southampton

UK

Tel: (023) 8032 9332

Fax: (023) 8032 9488

https://www.gov.uk/government/organisations/maritime-and-coastquard-agency

Roly.McKie@mcga.gov.uk

For Maritime lighting requirements:
MCA Navigation Safety Branch,
HM Coastguard
Maritime and Coastguard Agency
Southampton
UK
Tel: (023) 8032 9523
Fax: (023) 8032 9488
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National Police Air Service (England and Wales)
NPAS HQ
Head of Estates and Infrastructure
West Yorkshire Police
Laburnum Road
Wakefield
West Yorkshire
WF1 3QP
Tel: 01924 292520

npas.obstructions@npas.pnn.police.uk

http://www.npas.police.uk/

Ministry of Defence — Defence Infrastructure Organisation (formerly Defence
Estates)

Kingston Road

Sutton Coldfield
West Midlands

B75 7RL

0121 311 3847

dio-safequarding-wind@mod.uk

www.mod.uk/DIO

NATS Safeguarding
NATS Corporate and Technical Centre
4000-4200 Parkway
Whiteley
Hants
PO15 7FL

NATSSafequarding@nats.co.uk
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National Assembly for Wales
Planning Division
Cathays Park
Cardiff
CF10 3NQ
0300 0603300 or 0845 010 3300

Planning.division@wales.qgsi.gov.uk

http://gov.wales/topics/planning/?lang=en

DOE Northern Ireland Planning
DOE Planning
Causeway Exchange
1-7 Bedford Street
19-25 Great Victoria Street
Belfast
BT2 7EG

www.planningni.gov.uk

Department for Communities and Local Government
Eland House
Bressenden Place
London
SWI1E 5DU

https://www.gov.uk/government/organisations/department-for-communities-and-local-
governmentw
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Office of Gas and Electricity Markets (OFGEM)

9 Millbank

London

SWI1P 3GE

70 West Regent Street
Regents Court
Glasgow

G2 2Qz

https://www.ofgem.gov.uk/

RenewableUK

Greencoat House
Francis Street
London

SW1P 1DH

http://www.renewableuk.com/

Scottish Executive

Energy Consents Unit
4th Floor

5 Atlantic Quay

150 Broomielaw
Glasgow

G2 8LU

econsentsadmin@scotland.gsi.gov.uk

http://www.energyconsents.scot/
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Foreword

The safety of those who travel on offshore helicopter flights is, and should be, paramount.
Between 2009 and 2013 there were five significant accidents in the UK sector, two of
which tragically resulted in fatalities. In the light of this, the CAA Board commissioned a
comprehensive review of the safety of offshore helicopter operations. This resulted in a
number of wide-ranging recommendations and actions to improve safety standards, and
we made clear our determination that these be implemented as swiftly as possible.

Ten months on from the publication of our Review, substantial and important progress has
been made toward improvements in offshore helicopter safety. Today, flights no longer
take place over the most extreme sea conditions. Every single passenger on an offshore
helicopter is equipped with new improved Emergency Breathing System (EBS). Offshore
workers have received new guidance and — crucially — improved safety training. We
believe these changes together will contribute to lives being saved in the UK offshore
industry in the years to come.

There is a strong collective commitment to change evidenced by the cooperation received
from all of the parties represented in the newly formed Offshore Helicopter Safety Action
Group (OHSAG), which is proving a catalyst for increased dialogue between helicopter
operators, employee representatives, manufacturers and regulators. Such collective
commitment was also evidenced in the manner with which helicopter operators and the oil
and gas industry responded to the CAA Board challenge to ensure that all offshore
workers were trained in the use of the new Emergency Breathing System in a matter of
weeks. This commitment will be essential as we seek to not only improve the chances of
passengers surviving a safety occurrence, but also to take real steps towards reducing the
number of safety occurrences altogether.

As the Review made clear, achieving this broader, longer-term goal requires
improvements in many areas, from flight crew training to helicopter design and production
to ongoing maintenance. As the regulator, the CAA recognises that change in these areas
will take time, to not only to agree with other interested parties but also to have a tangible
impact. Yet that recognition aside, this report shows that the Review has already helped to
accelerate progress on a number of industry-led safety initiatives, from those co-ordinated
by manufacturers to some which are now the responsibility of HeliOffshore, the newly
formed representative body for helicopter operators.

Specific actions in the Review focused on gathering evidence to assess the viability of
proposed safety improvements around issues such as offshore communication and
helideck certification, and on aligning standards for flight crew training. In this report, we
are able to confirm that these actions are on track; the real challenge, however, is still to
come as, with the helicopter industry and the wider oil and gas sector, we seek to turn the
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progress made to date into to an enduring enhancement of the safety culture around
offshore helicopters.

Such change of course depends on sustained engagement from helicopter operators,
manufacturers and the industry. While we recognise that recommendations with regard to
airworthiness certification require broad consultation before being formally introduced, we
believe that faster progress could be made — giving helicopter operators and
manufacturers greater clarity and certainty about what is expected of them. We will be
strongly encouraging such activity, but the wider regulatory community, both domestically
and internationally, must also play its part in making reforms and ensuring industry meets
its commitments.

The safety of those who rely on offshore helicopter flights is our absolute priority: we all
know exactly what is at stake. | hope that in our next progress report, we will be able to
show that the short-term actions completed to date are being followed by the further steps
needed to secure long-term change.

Mark Swan

Director, Safety and Airspace Regulation, CAA
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Introduction

In February 2014, the CAA published a Safety Review (‘the Review’) of offshore helicopter
operations. The Review examined the risks to helicopter operations to support the oil and
gas industries in and around the North Sea. It was conducted in conjunction with the
European Aviation Safety Agency (EASA) and the Norwegian Civil Aviation Authority and
was peer-reviewed by independent experts. It identified a wide range of opportunities to
improve the safety of those operations and in particular to increase the chances of
passengers and crew surviving an accident.

While acknowledging that eliminating such accidents altogether is an unrealistic goal, the
Review made it clear that more effort could and should be made to reduce the chance of
accidents occurring. It therefore recommended that steps be taken to improve flight crew
training and maintenance standards and place restrictions on operations in certain weather
and sea conditions.

In total, the Review listed 32 actions and 29 recommendations that would all contribute
towards the end goal of improving the safety of offshore helicopter operations. Some of
these would necessitate long-term changes in areas such as helicopter design; others

could be implemented almost immediately, and have an instant impact on survivability.

About this report

We stated we would report publicly on the progress of all actions and recommendations in
the Review. This document fulfils that requirement — providing an update on progress as at
January 2015. It highlights the areas where most progress has been made to date, and
considers what that means for the offshore industry, the helicopter industry and those who
work in both.

At the end of the report, there is a full table summarising progress against each action and
recommendation. As this table shows, progress has been made on all actions and most
recommendations. Not all are yet complete, but we are on track to complete them on
schedule, unless specifically stated in the table. A further progress report will be produced
in 2015.
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Since the Review was published, several further reports have followed, including:

e the Transport Select Committee’s Offshore helicopter safety report (July 2014)
www.publications.parliament.uk/pa/cm201415/cmselect/cmtran/289/28902.htm

e the Air Accidents Investigation Branch (AAIB) Report No: 2/2014. Report on the
accidents to Eurocopter EC225 LP Super Puma G-REDW, 34 nm east of
Aberdeen, Scotland on 10 May 2012 and G-CHCN, 32 nm southwest of Sumburgh,
Shetland Islands on 22 October 2012
www.aaib.gov.uk/publications/formal_reports/2 2014 g_redw_g_chcn.cfm

Both have provided important insight and impetus to support the ongoing work to improve
offshore helicopter safety, as have reports — official and anecdotal — of other incidents not
just in the North Sea but worldwide. The CAA continues to monitor all AAIB reports, and
those of its peers in other territories, and as well as addressing any specific AAIB
recommendations actively seeks to learn from all incidents.
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Chapter 1
Passenger safety and survivability

As the Review made clear, improving the protection of passengers in the event of an
accident must be a priority. Evidence showed that just over half of the accidents in which
offshore helicopters impacted the sea between 1976 and 2012 were potentially survivable,
but led to 38 fatalities.

The Review announced several actions and recommendations aimed at increasing the
chances of passengers and crew surviving after a water impact. In almost all cases these
have progressed on schedule. Several were addressed through CAA Safety Directive SD
2014/001, issued on 21 May 2014, and replaced by SD 2014/002 on 14 October 2014;
these mandated the changes.

As a result, we believe that several of the major risks identified in the original report have
now been reduced, and therefore anticipate that, in the event of future accidents, the
survival rate will be considerably higher.

Improving passengers’ chances of escape

Of the 38 people who died from survivable water impacts between 1976 and 2012, 31
failed to escape from the helicopter. While these fatalities all took place before 1993, in
August 2013, four passengers were killed when a CHC Helicopter Eurocopter AS332
crashed into the North Sea on approach to Sumburgh Airport. This accident was clearly
‘survivable’, but three passengers did not escape from the helicopter. This reinforced the
view of the Review that steps should be taken to make escape from a ditched and/or
capsized helicopter easier.

The first key step was to reduce the likelihood of the helicopter sinking. To this end, since
1 June 2014, helicopter operators have been required to ensure that the Emergency
Flotation System — fitted as standard on all the helicopters in use offshore — is armed for
all overwater departures and arrivals.

The Review also recommended that helicopter operators fitted a side-floating helicopter
scheme, which previous research has identified as being a valuable additional safety
measure. Due to the lack of any developed schemes for the helicopters currently in use in
the North Sea, this has not yet been taken forward. However, regulators at EASA as well
as the CAA remain strongly in favour of side-floating helicopter schemes or an equivalent
technical solution: the issue is therefore under consideration as part of EASA’s current
Rulemaking Task activity around helicopter ditching occupant survivability (RMT.0120).
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New EBS for all passengers

Progress in other areas around survivability has accelerated ahead of schedule. To make
it easier to escape, the CAA Safety Directive SD 2014/001 prohibited the use of seats that
are not next to authorised underwater emergency exits (push-out windows), unless the
helicopter has an EASA approved side-floating scheme or equivalent fitted, or all
passengers are wearing a suitable (Category A) Emergency Breathing System (EBS) as
specified in CAP 1034 (Development of a Technical Standard for Emergency Breathing
Systems). These systems can be deployed underwater and in less than ten seconds — a
major improvement on previous equipment.

The CAA originally proposed that the requirement for the new EBS should come into force
in April 2016, with the seating restrictions imposed from 1 June 2014 as an interim
measure. We subsequently agreed to delay the implementation of the seating restrictions
until 1 September 2014. This followed evidence from the oil and gas industry that reducing
helicopter capacity through the resulting seating restrictions could have an adverse impact
on critical safety maintenance work due to take place at offshore installations over the
summer.

However, at the same time, we significantly brought forward the date from which the new
EBS would be made compulsory, to 1 January 2015. In fact, the EBS approved by the
CAA against CAP 1034 was introduced for passengers by industry ahead of schedule,
from 1 September 2014. The EBS is built into new lifejackets which were approved by
EASA in July 2014. A flight crew version of the new EBS is expected to be introduced
during 2015.

EASA has included items from the CAA Safety Directive in the Comment Response
Document (CRD) to its Notice of Proposed Amendment (NPA 2013-10). Based on
responses received, an opinion containing the final draft regulations for Specific Approval
for helicopter offshore operations will be published early 2015.

The oil and gas industry has worked hard to provide the basic training required on EBS
usage to all offshore workers, with 57,000 trained in just six weeks. Oil and gas industry
safety group Step Change in Safety (Step Change) reports that feedback from the
workforce on the lifejackets — as monitored through social media — has been consistently
positive.

Passenger size v window size

Arguably the single action that received the most publicity at the time the Review was
published was around passengers’ body size. Quite simply, if passengers cannot fit
through the push-out windows, they are not only at greater risk themselves, but also
increase the risk to their fellow passengers, whose access to an exit may be blocked.

The Review stated that from 1 April 2015, helicopter operators would not be allowed to
carry passengers who could not fit through the push-out window exits. This provoked
some comment from unions and from the Transport Select Committee. Changing window
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size is a significant design issue and would take some time to be introduced and might
prove impractical for existing helicopters. Therefore, the Review action might potentially
mean that some of the offshore workforce would not be able to be carried in helicopters
with small windows. Those that could not be carried to offshore locations might be made
redundant as a result.

This was not the intention and we have worked closely with Step Change, helicopter
operators and experts at Robert Gordon University (RGU) to find the best possible
solution.

A minimum width and diagonal measurement has been established for push-out windows.
The width of the opening corresponds to passenger chest depth and the diagonal to
shoulder width. (It has been established that these measurements are more relevant to
escape through an emergency exit than body weight or BMLI.) It is anticipated that workers’
shoulder width will be measured during an initial dedicated campaign and then monitored
at convenient opportunities thereafter. Any passengers that would not fit through these
push-out windows will be seated adjacent to the larger exits which are required under the
airworthiness rules on all helicopters.

Evidence from the RGU study indicates that the proportion of passengers needing to be
seated next to a larger exit is compatible with the availability of these seats. As a result, we
are confident that no offshore workers should lose their job due to the body size/window
size action.

Reducing the risk of capsize in a ditching

From 1 September, helicopters have not been allowed to fly to or from offshore locations
when the sea state exceeds the certificated ditching performance of the helicopter. This
prohibition was included in the Safety Directive 2014/001 issued in May; helicopter
operators were given time to work with manufacturers to confirm the certified ditching
performance of their fleet.

EASA has subsequently issued Airworthiness Directives under which the demonstrated
ditching performance of all offshore helicopters must be specifically notified in the
Rotorcraft Flight Manual. Since first publication, EASA has further clarified the aim of the
directives which is to ensure that the helicopter demonstrated capability will be known to
those operating the specified aircraft and that this capability will be accounted for by the
operators when assessing the safety of helicopter dispatch in any sea-state conditions.

Longer-term improvements

The Review also made the recommendation that helicopter operators should consider fast-
tracking the implementation of some of the survivability improvements under discussion for
inclusion in the EASA Rule-Making Task (RMT) 0120. This would mean acting in advance
of the RMT being completed. Step Change has committed to investigate the feasibility of
changes in these areas, working with manufacturers and helicopter operators. However,
this recommendation specifically challenged helicopter operators to address the issue,
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rather than the oil and gas industry. Given that survivability is high on the agenda of
HeliOffishore, the newly launched industry body formed by helicopter operators, this may
represent a more appropriate forum for progressing this work.

Progress is underway to review the broader safety and survival training provided to
offshore workers. The Offshore Petroleum Industry Training Organisation (OPITO) leads
on this and it has stated its review will be complete by February 2015, with new standards
introduced by March 2015. While this is slightly later than we initially expected, it is
nonetheless well underway. Further work to review pre-flight safety briefings will follow the
completion of this training review. In the meantime, we are continuing to liaise closely with
representatives of the offshore workforce to ensure that any concerns regarding pre-flight
briefings are addressed.

Improving passengers’ chances of rescue

Escaping from a ditched helicopter is only the first step to surviving an accident; the next is
to make it into a life-raft and await rescue. Strong winds and high waves, both common in
the North Sea, make it harder for rescue craft and helicopters to reach an accident site
and locate and recover passengers and crew; these conditions can also compromise the
effectiveness of the life-rafts. To mitigate this risk, we have now prohibited offshore flights
when, at the planning and pre-departure stage, the significant wave height en-route and at
the offshore location exceeds six metres (sea state 6 on the World Meteorological
Organisation (WMO) scale). This prohibition came into force on schedule on 1 June 2014.

New clothing policy

Another important element in enhancing survival while awaiting rescue is retaining core
body warmth in the cold waters of the North Sea. To that end, a new standardised clothing
policy has been set by the oil and gas industry for offshore helicopter travel in UK waters
having been agreed via Step Change. This industry policy requires all passengers to wear
two layers of clothing under their survival suit in summer and three layers in winter (each
including one long sleeve top). The specifications for the layers and the summer/winter
switch-over dates have been standardised across all oil and gas companies and came into
effect on 1 October 2014.
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Chapter 2
Operations

While the actions toward increased survivability have led to immediate change, in the
operations sphere, the actions are focused more on the medium term. Here, the Review
identified some risks and issues, but set out to work with helicopter operators and the
wider oil and gas industry to agree the most effective ways to raise safety standards.

Progress has broadly continued on schedule. Helicopter operators have shared their
concerns and priorities, while further research has begun around helideck safety and
offshore communications.

The most rapid progress has been towards the standardisation of pilot training. The input
of helicopter manufacturers is leading to greater emphasis on adhering to documented
procedures, particularly for the use of complex automated systems, and training is also
being revised to address the operating environment of the North Sea. Developments in
pilot training should ultimately help reduce incidents related to pilot error, particularly those
associated with aircraft complexity; this is therefore a crucial long-term opportunity to
increase the safety of helicopter travel, not only offshore but in all operations.

The engagement of helicopter operators, manufacturers and training organisations in the
work to increase standardisation is welcomed, and it is anticipated that the progress to
date — largely around standard-setting — will translate into more robust training
programmes.

Adopting a more consistent approach to safety

One of the key findings of the Review was that while helicopter operators all had their own
Safety Management Systems (SMS), there were major differences in what these
addressed. The helicopter operators had already recognised this before the publication of
the Review, and begun their own initiative, the Joint Operators’ Review (JOR), which aims
to share safety data and identify and agree on best practices. This led to the establishment
of HeliOffshore, a new safety organisation consisting of five of the world’s largest
helicopter operators, which will also assume the roles of the trade body, the European
Helicopter Operators’ Committee (EHOC). HeliOffshore formally launched on 21 October
2014.

To support increased collaboration around safety, we held an SMS symposium in
Aberdeen on 2 July 2014. This was attended by the main UK offshore helicopter
operators, the Helideck Certification Agency, the Belgium CAA and the Danish Transport
Authority.

At the symposium, we presented a detailed analysis of offshore helicopter safety
occurrences and invited the industry to share their view on the risks affecting their
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operation. There were open and frank discussions on safety, which led to the identification
of a top ten list of issues, suggestions for their mitigation and meaningful measures of their
performance. The top ten issues identified were:

= Night Operations to Helidecks

= Bow Deck Operations

* Training & Experience

» Qil & Gas Intrusion (including commercial pressure)

= Flight Deck Automation

= Operations to NUIs

= Fatigue (flight crew, engineering, ground operations staff, management)
= Helideck Standards (obstacles/collision/Fuel/HLO)

= Aircraft Design & OEM Support

= Weather (including lightning, weather information, visibility).

We are working with operators to refine these outcomes from the symposium and check
that the suggested risk mitigations are appropriate.

Since the symposium, a member of our Safety Performance team has visited the three
Aberdeen-based offshore helicopter operators to launch a collaborative project to raise the
quality of reported safety data and its subsequent analysis. This will lead to improved
ability to identify safety issues and measure safety performance (including the
effectiveness of actions or controls to mitigate safety risk), which will contribute to a more
effective SMS. The collaborative work will also include the development of bowtie safety
risk models to target specific safety issues raised at the symposium, and any further
concerns that emerge. The bowtie models will then provide the foundations for
improvements that address the specific safety issues raised by the industry.

A further step towards consistency is a project being led by Oil & Gas UK which aims to
harmonise processes for flight safety auditing. The project aims to identify and agree best
practice standards for such audits, so that instead of undergoing multiple audits with
slightly different demands for each customer, helicopter operators will increasingly be
asked to demonstrate how they meet common standards. This will reduce the burden for
helicopter operators but also help clarify the prime safety issues for customers.

The project is taking place in conjunction with the International Association of Oil and Gas
Producers (OGP) with the aim of setting harmonised requirements. The OGP’s Aviation
Sub-Committee (ASC), the CAA and the helicopter operators are fully engaged with it.

The first phase outcomes will see the development of a standard Pre-Audit Questionnaire
and Audit Template, available for download from Oil & Gas UK. Longer term work will
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focus on improving audit management and quality, including performance measurement
and auditor competence. These are important elements of addressing the commercial
concerns flagged by the Transport Select Committee in its report, and are areas where we
believe the industry is best placed to act collectively rather than the CAA alone. It is
expected that the issue of harmonising safety audits will also be addressed in this way.

Reviewing and reducing risks around helidecks

The Review set out a longer term intention to improve safety on helidecks, in particular
through the CAA taking responsibility for certifying them. The SMS symposium in July
emphasised the view that a number of the most significant risks are helideck-related: by
putting certification of helidecks on a more robust legal footing, safety standards on
offshore helidecks should rise significantly.

Already, as per the Review’s actions and recommendations, work has begun to review
certain specific aspects of operations to offshore helidecks, to identify safety measures
that can be taken in the shorter term.

Minimising the risk of fire

The Review endorsed our long-held position that post-crash fire is a reasonably
foreseeable event and as such presents a major risk for helicopter accidents. Even though
no post-crash fire is known to have occurred on an offshore platform in the UK sector,
there have been isolated ‘crash and burn’ incidents in other offshore sectors dating back to
the 1970s. CAA enforcement of good practice has not been possible due in part to the
unlicensed status of helidecks, coupled with the fact that CAP 437 represents best practice
standards for industry but is not applied in offshore regulation.

As a result, helicopter operators, supported by the CAA, raised the concern that fire-
fighting provisions on a significant number of helidecks (those located on Normally
Unattended Installations (NUISs)) is insufficient to address a worst case crash and burn
event. In 2011, we wrote to Oil and Gas UK, requiring the companies that own and
manage the NUIs to install additional automated fire protection equipment.

The Review reinforced our position, with recommendations specifically addressed at the oll
and gas industry — to incorporate the fire-fighting provisions previously set out by the CAA
for all offshore helicopter landing areas on NUIs, without delay — and at helicopter
operators, to apply the same risk-reduction methodology they would use elsewhere to NUI
operations too.

However, there remains significant debate between aviation regulators, helicopter
operators and the oil and gas industry about what additional standards and equipment
should be applied for NUIs. To bring the matter to a conclusion, we have commissioned
Cranfield University to undertake a detailed review of the cases for and against improved
fire-fighting services on normally unattended helidecks. The detailed study was completed
in early 2015 and is presently under review. It is anticipated that the study will deliver a

January 2015 Page 14





CAP 1243 Chapter 2: Operations

series of conclusions and recommendations to inform a way forward and resolve the
present impasse.

Reviewing operations at smaller helidecks

We have completed our review of whether operations should be permitted to continue at
helidecks where the overall dimensions and/or loading areas are technically insufficient to
accommodate the helicopter types now in use. Findings were shared with helicopter
operators and the Helideck Certification Agency, and a paper was then presented to
OHSAG in October 2014. The paper recommended that operations should be permitted to
continue subject to certain conditions as specified in a risk assessment prepared by the
CAA and endorsed by the helicopter operators.

Work to review the approval process for operations without a safe forced landing capability
has continued as scheduled and further recommendations are expected in the next few
months. The Cranfield University study into fire-fighting arrangements at NUIs is expected
to have a particular impact on these recommendations.

Reviewing night operations

A specific risk was identified in the Review around night operations to helidecks,
particularly those which take place to moving helidecks. Following a meeting with the
Helideck Certification Agency in July, attended by helicopter operators, night operations to
helidecks on small vessels where the visual references are known to be poor — such as
operations to a bow-mounted helideck where the vessel is heading into wind or to a
helideck on the stern that is heading downwind — will no longer be permitted to take place.

However, given the relatively small number of operations that take place in general to
helidecks at night, and the limited exposure of the offshore pilot workforce to some types
of operation, discussions have begun around extending the night prohibition to other types
of floating facility, such as to larger floating production, storage and offloading (FPSO)
vessels.

To inform this decision, we have convened a group, with the support of technical
specialists from the helicopter operators, which will meet early in 2015 to conduct a bowtie
study into helideck operations at night, together with other hazard scenarios. This will be
complete by June 2015.

Raising the standards of pilot training

The Review identified a number of areas where pilot training could be improved, with the
aim of reducing the number of accidents and near-accidents that occur as a result of
human factors. These can be divided into a handful of themes:

* increasing collaboration between manufacturers and helicopter operators, to
improve training and operating manuals and syllabi and ensure manufacturer
recommended practices are produced and adopted
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= ensuring that training programmes have the right balance between basic
instrument flight skills and the use of automation, such as Electronic Flight
Instrument Systems (EFIS)

= ensuring that training programmes specifically address the challenges of working
offshore

= ensuring that each crew member’s role is clearly defined and set out within
helicopter operators’ policy

* improving instructor training, and

= gathering information about training and candidate performance, to identify any
trends in common failings.

Progress around actions and recommendations in all of these areas is firmly on track;
indeed, in some areas work was well underway before the Review was complete. In
February 2014, EASA implemented the new concept of Operational Suitability Data
(OSD), to succeed Operational Evaluation Boards (OEB). OSD encourages
manufacturers, helicopter operators, training organisations and EASA to work together to
provide adequate type rating training for all aircraft — including helicopters — and allows the
highlighting of Training Area of Special Emphasis (TASE) for specific types.

Manufacturers have provided strong support for the ongoing improvement of training
manuals, which has meant progress has been faster than expected. Sikorsky, Airbus
Helicopters and Agusta Westland are working closely with helicopter operators to
standardise training and enhance Flight Crew Operating Manuals (FCOMs). The latter two
are also progressing activities to produce a dedicated FCOM primarily addressing
automation in the oil and gas operational context, which will take into account helicopter
operators’ best practices.

Together, these changes should enable helicopter operators to enhance training.

Helicopter operators are continuing to review training programmes, and have requested
that the CAA provide further guidance around requirements for training in the use of
Electronic Flight Information Systems (EFIS) and other automated systems. Work in
collaboration with the European Helicopter Safety Team (EHEST) will see the
development of an automation leaflet for use by the industry in setting best practice.

New EASA rulemaking activity, scheduled for 2015, is set to address the concern raised
by crews that training and checking did not reflect real operating environments. We have
agreed to draft a paper to EASA to explain the case for the adoption of Evidence Based
Training within pilot licensing. Clearly, this requires improved information about the kinds
of challenges flight crews face: to that end, future EASA legislation to address the need to
improve flight data monitoring (FDM) will prove of considerable use. This is discussed
further in Chapter 4.
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With regard to instructor training, we have submitted further recommendations to EASA
with the aim of increasing standardisation in this area. This has already led to improved
guidance being developed, which is applicable to helicopter operators and approved
training organisations. Helicopter operators have indicated that the synthetic flying
instructors they work with have current operational knowledge of the helicopters on which
they instruct, and that crews are invited to feed back to instructors around operational
matters.

We have set out our proposals for improving information gathering on testing candidates'
performance, and work is underway to put these into practice.

All of these separate workstreams point towards the same overarching goal: increasing the
resilience, competence and confidence of offshore helicopter flight crews. They are the
foundations for improvements in training programmes, rather than the improvements
themselves, and their impact will only be seen over the longer term. Ongoing dialogue
between all parties, but particularly helicopter operators, manufacturers and training
organisations, is essential to delivering the higher standards that are required. This is an
area therefore which will remain under considerable scrutiny over the coming years, and it
is strongly hoped that the industry takes the initiative here rather than waiting for legislation
and regulation.
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Chapter 3
Airworthiness

Across Europe, airworthiness standards are established and the certification of aircraft is
carried out by EASA. The Review focused on examining the process that maintains
airworthiness and identifying any particular issues that relate to offshore helicopter
operations. It made a number of recommendations to EASA, and to manufacturers, which
if implemented could ultimately lead to higher levels of safety in offshore operations.

Clearly, any changes to design can only happen in the long term; however, the Review did
pinpoint a number of opportunities for short- and medium-term actions to reduce risks,
particularly around helicopter maintenance processes and standards. The immediate step,
in several cases, is to conduct further research or formally review existing certification
requirements; progress against these actions is largely on track. Where changes to type
certification processes have been recommended, progress has understandably been
slower, but we are working closely with EASA to examine these further.

Understanding technical failures and failure alerts

Ditching a helicopter in the waters surrounding the UK can be a highly risky exercise due
to the potential difficulties with rescue and survival in low water temperatures. However,
the required action in response to some significant technical failures is to land
immediately; thus in an offshore setting, this would often involve ditching in the sea.
Several recommendations and actions sought to propose changes that could help to
reduce the likelihood of such ditching taking place unnecessarily.

Anecdotally, crews have reported that there have been numerous cases of false alerts, in
particular in regard to engine fire warnings. Crews have therefore taken to viewing these
alerts with some scepticism, seeking confirmation before following the requirement to land
immediately or shut down an engine.

While this may be a practical response in isolated incidents, it is clearly not desirable in the
long term. Therefore the Review recommended that EASA and manufacturers examine
these issues further, with the aim of reducing false alerts and ensuring that “land
immediately” instructions are only used when strictly necessary. EASA and manufacturers
are working closely together in this process and are scheduled to report in the next few
months; Airbus Helicopters has stated its intention to hold a seminar for pilots in January
2015 as part of its established Safety Partnership with the helicopter operators.

We have reviewed the issue of crew response to engine fire warnings, and confirmed that
helicopter operators and crews are aware of the false alerts. Helicopter operators have
now changed procedures to ensure crews take a measured response to any warning —
checking for confirmatory signs rather than immediately shutting down an engine.
Manufacturers are continuing work to modify their systems to improve reliability. On newer
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models, some now offer tailfin mounted cameras to assist with in-flight confirmation of fire
indications or other problems. Such developments are welcomed, but as well as improving
new designs consideration should be given to how similar tools could be retro-fitted onto
older models.

Redefining critical parts

The Review recommended several changes to the way that critical parts are identified and
classified for helicopters that operate in the North Sea, and for how their performance is
monitored in-service. We are working with EASA to provide further evidence for the
Review’s recommendations and discuss potential changes. In the interim, EASA has
drafted a Certification Memorandum, under which CS-29 type certification (the main
certification specification for large rotorcraft) now requires that manufacturers must agree a
programme for ongoing verification of Critical Parts.

Ensuring Vibration Health Monitoring is applied consistently

Transmission failure was identified as a cause of several fatal accidents. Vibration Health
Monitoring (VHM) is an established way of detecting wear and deterioration to
transmission systems. However, the Review found evidence to suggest that our guidance
regarding helicopter VHM (CAP 753) is not being applied consistently, and so set an
action for the CAA to carry out focused audits into helicopter operator use of VHM data.

These audits have now been conducted, and we also looked at how alerts are handled.
Results have been shared with helicopter operators, and identified improvements will now
be progressed for each aircraft type and VHM system. We are reviewing our guidance on
VHM and plan to publish updated guidance. EASA has already drafted a Certification
Memorandum to clarify the need for and application of both red and amber VHM indicator
alert thresholds.

Continuing Airworthiness

Improving maintenance standards

Though the Review found that maintenance was only involved in 7% of the accidents
related to airworthiness, it is an area where there is clear scope for improvement. We have
formed an Offshore Maintenance Standards Improvement Team with the offshore
helicopter operators and manufacturers. It was clear during an initial workshop that this
issue was also a concern within the fixed wing industry, so the scope of the team has been
widened to include representatives from aeroplane operators too.

Four key workstreams were agreed for the team. These are:
= improving supervision and production planning
= implementing a safety culture and ensuring engineering responsibility

= improving the effectiveness of procedures
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= improving training, induction and competency assessment.

In each area, the team is expected to deliver specific proposals that will enable a step-
change in maintenance standards. Further meetings are already scheduled.

This builds on existing work by manufacturers to raise standards. For example, Airbus
Helicopters as part of its Safety Partnership has held maintenance seminars and has now
appointed a maintenance mentor to work in each of the helicopter operators’ maintenance
organisations.

Delayed progress around strip reports

While the improvements above indicate solid progress, progress has been slower
elsewhere, in particular towards the goal of ensuring detailed component condition reports
(known as strip reports) are provided when required.

We had intended to clarify by the end of June 2014 exactly when such reports should be
provided; however, this task has proved to be more complex and involve more parties than
had been expected. We are working with helicopter operators to use their influence to
encourage maintenance providers to participate so that the revised target date can be met.

Further impetus to do so will come with the introduction of EASA’s new Maintenance
Review Board process, which is currently being formalised.

Human Factors errors

We have carried out a further review of the human factors maintenance error data and are
on track to publish a report on schedule.
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Chapter 4
Improving knowledge and facilitating change

As is clear from the discussions above, a lot of work at this stage has focused on
improving the quality and depth of information about different aspects of offshore
helicopter operations. This can then be the precursor to proportionate regulation, and to
effective, relevant safety improvements.

Progress on actions to improve knowledge has been solid. As well as the specific research
projects and reviews considered above, there has also been a commitment to ensure
information about offshore helicopter operations is tracked more systematically and that
safety reporting data is reviewed in greater depth. With regard to the former, a CAA Flight
Data Monitoring (FDM) specialist is now working with helicopter operators to identify
opportunities to improve their FDM programmes. This is in addition to more general
collaborative work that aims to raise the quality of reported safety data and its subsequent
analysis, referred to in Chapter 2.

To enhance the rigour of occurrence reporting — essential to information gathering and
accident prevention — a new EU regulation 376/2014 on Reporting, Analysis and Follow-up
of occurrences in Civil Aviation will come into force on 15 November 2015. This is a
significant enhancement of the previous directive 2003/42/EC on occurrence reporting,
and introduces specific requirements for follow-up and analysis of occurrence reports on
several levels — helicopter operator, national aviation authority and EU level. This is also
addressed through the implementation of Just Culture, which ensures protection of
information and informants (in particular between organisations and NAAS).

We are also studying the Norwegian occurrence reporting system to help identify
opportunities to improve occurrence reporting for this sector in the UK. As stated in the
Government’s response to the Transport Select Committee, findings of this study will be
reported by 30 June 2015.

As part of the EASA programme, work is underway to improve the taxonomy used for
classifying and coding of occurrences, so that the data gathered can be searched and
applied more effectively. Analysis and classification on a European level is led by EASA,
assisted by the Network of Safety Analysts (NoA) and Classification and Analysis Groups
(CAGS), consisting of experts within the scope of each CAG domain. The CAGs are
formed to improve the coding of events and to draw conclusions on the key issues
identified. The Helicopter Accident Data Classification and Analysis Group (HADCAG) was
launched in 2013.

A specialised sub-group of the HADCAG, which includes representatives from national
aviation authorities, helicopter operators, manufacturers, safety investigation authorities
and the European Cockpit Association, met in November 2014 to conduct an in-depth
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analysis of offshore helicopter accidents in the North Sea in the period 2009-2013. The
results are expected to be presented in a report in early 2015. This is part of the ongoing
work that addresses the Review recommendation that EASA should lead the development
of a management system that provides a structured review of all accident and serious
incident reports.

Gathering this information is of course only the start; it then needs to be applied effectively
to underpin relevant safety improvements and gain the buy-in of the industry. The Offshore
Helicopter Safety Action Group (OHSAG) is a key forum for reviewing such information
and agreeing actions. Several meetings have now been held and the minutes are available
on the CAA website.

Learning from survivors

As well as improving formal data collection, it is recognised that there are important
insights to be gained from the personal experiences of crash survivors. In its report, the
Transport Select Committee made a recommendation (number 2) that the AAIB must keep
crash survivors informed on the progress of its investigations; however this is a matter for
the AAIB and not the CAA.

The Committee also suggested that the CAA could learn a great deal by meeting survivors
and considering their experiences. We met with a few of the relatives and survivors on the
19th January 2015 to update them on progress made to date and to listen to their views on
what more needs to be done that we can assist in. We have undertaken to meet again in
2015.
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Chapter 5
Next steps

This report has examined progress to December 2014 against the actions and
recommendations of the Review. In some areas, progress has been rapid — as it needed
to be — to increase survivability and mitigate risks where it was comparatively simple to do
so. In other areas, progress thus far has consisted mostly of building the evidence base to
inform further action.

Over the next few months, we will consult on our proposal to assume responsibility for the
certification of UK helidecks and act on the outcomes of our review of offshore
communication and air traffic control. It is expected that Approved Training Organisations
will build on the work completed to date to review pilot training materials by updating their
syllabi, and that audit and inspection practices will be streamlined as per the
recommendation.

It is expected that several of the actions taken to improve survivability will be underpinned
by the ongoing EASA Rule Making Task (RMT.0120), which is scheduled to publish its
proposals (Notice of Proposed Amendment — NPA) in June 2015 for industry consultation.
The EASA final decision on rule changes is expected to be issued in June 2016, and
should address the Review’s recommendations as well as the actions both for new
helicopters and existing aircraft.

But as well as these specific actions, it is strongly intended that the momentum built over
this year should continue. In particular, the working relationships established between
helicopter operators, regulators and manufacturers should lead to further safety
improvements and the embedding of a stronger safety culture across the offshore
helicopter industry. In practice, this should lead to consistently high-quality maintenance
processes, more rigorous and appropriate crew training and above all increased
information flow from helicopter operators to manufacturers so that issues encountered in
flight can be addressed in production.

The ability to change, rapidly, and to address pressing issues has been amply
demonstrated; rather than prioritising survivability, the focus now must be on continuous
improvement so that the likelihood of incidents occurring decreases.
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APPENDIX A

Progress at a glance

Actions
Action | Description Delivery date |Status Revised Details
(as set in the delivery date
Review) (if
appropriate)

AO01 The CAA will establish and lead a new offshore Q3/2014 Complete OHSAG established — see Improving
operations safety forum to work for a substantial knowledge and facilitating change, page 21
improvement in the safety of helicopter operations
on the UK continental shelf.

A02 The CAA will accelerate its work with industry to | Q3/2014 Initial action Q2/2015 Expanded scope to improve safety
develop and apply Safety Performance Indicators complete; revised performance monitoring capability of
to improve the effectiveness of helicopter delivery date for helicopter operators’ SMS — see Adopting
operators’ Flight Data Monitoring programmes. expanded scope a more consistent approach to safety, page

Q2/2015 12
A03 The CAA will analyse lower risk occurrences (i.e. |Q3/2014 Complete Detailed analysis presented at SMS

serious incidents and incidents) for the main
areas of risk, technical and external cause
occurrences in particular, in order to increase the
‘resolution’ of the analysis. This analysis will take
the form of a rolling annual review of the last five
years of occurrence reports.

Symposium, July 2014 — see Adopting a
more consistent approach to safety page
12
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Action | Description Delivery date |Status Revised Details

(as set in the delivery date
Review) (if
appropriate)

A04 The CAA will work with the helicopter operators | Q4/2014 Initial action Q3/2015 Revised scope to first identify opportunities
via the newly established Helicopter Flight Data complete; revised to improve helicopter operators’ FDM
Monitoring (FDM) User Group to obtain further delivery date for programmes, before being able to use
objective information on operational issues from expanded scope them to obtain information on operational
the FDM programme. Q3/2015 issues. See Improving knowledge and

facilitating change page 21

AO05 With effect from 01 June 2014, the CAA will 01-Jun-14 Complete Prohibition in force — see Improving
prohibit helicopter operators from conducting passengers’ chances of rescue page 11
offshore flights, except in response to an offshore
emergency, if the sea state at the offshore
location that the helicopter is operating to/from
exceeds sea state 6 in order to ensure a good
prospect of recovery of survivors.

A06 With effect from 01 September 2014, the CAA will | 01-Sep-14 Complete Prohibition in force — see Reducing the risk
prohibit helicopter operators from conducting of capsize in a ditching, page 10
offshore flights, except in response to an offshore
emergency, if the sea state at the offshore
location that the helicopter is operating to/from
exceeds the certificated ditching performance of
the helicopter.
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Action | Description Delivery date |Status Revised Details

(as set in the delivery date
Review) (if
appropriate)

AO07 With effect from 01 June 2014, the CAA will 01-Jun-14 Complete Requirement in effect — see Improving
require helicopter operators to amend their passengers’ chances of escape page 8
operational procedures to ensure that Emergency
Floatation Systems are armed for all overwater
departures and arrivals

AO08 With effect from 01 September 2014, the CAA will | 01-Sep-14 Complete Action complete, but effectively

prohibit the occupation of passenger seats not
adjacent to push-out window emergency exits
during offshore helicopter operations, except in
response to an offshore emergency, unless the
consequences of capsize are mitigated by at least
one of the following:

a. all passengers on offshore flights wearing
Emergency Breathing Systems that meet
Category ‘A’ of the specification detailed in CAP
1034 in order to increase underwater survival
time;

b. fitment of the side-floating helicopter scheme in
order to remove the time pressure to escape.

superseded by progress on A10 — see New

EBS for all passengers page 8-9
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Action | Description Delivery date |Status Revised Details

(as set in the delivery date
Review) (if
appropriate)

A09 With effect from 01 April 2015, the CAA will 01-Apr-15 On track New rules agreed with industry; workforce
prohibit helicopter operators from carrying to be measured — see Passenger size vs
passengers on offshore flights, except in window size page 9-10
response to an offshore emergency, whose body
size, including required safety and survival
equipment, is incompatible with push-out window
emergency exit size.

A10 With effect from January 2015, the CAA will 01-Jan-15 Revised for Oil and gas industry brought effective date
prohibit helicopter operators from conducting passengers; for passengers forward to 1 September
offshore helicopter operations, except in response completed 2015. All passengers now wear EBS — see
to an offshore emergency, unless all occupants New EBS for all passengers page8-9;
wear Emergency Breathing Systems that meet 01 -Apr-16 On track for flight action on track in respect of flight crew
Category ‘A’ of the specification detailed in CAP crew
1034 in order to increase underwater survival
time. This restriction will not apply when the
helicopter is equipped with the side-floating
helicopter scheme.

All The CAA will organise and chair an operator Q2/2014 Complete Symposium took place 2 July 2014 — see
symposium on Safety Management to identify Adopting a more consistent approach to
generic hazards, mitigations and Safety safety page 12
Performance Indicators for offshore operations.
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Action | Description Delivery date |Status Revised Details
(as set in the delivery date
Review) (if

appropriate)

Al2 The CAA will review whether operations should Q3/2014 Complete Review completed — see Reviewing
continue at helidecks where the overall operations at smaller helidecks page 14
dimensions and/or loading values as notified for
the helideck are insufficient to accommodate the
helicopter types in use and take the necessary

action.

Al13 The CAA intends to assume responsibility for the |Q1/2015 On track The CAA is presently drawing up a
certification of UK helidecks and will consult with consultation paper intended to present
industry to achieve this. options to OHSAG early in 2015.

Al4 The CAA will review the conditions applicable to | Q3/2014 Revised delivery Q1/2015 Response subject to the output from the
the issue of offshore ‘exposure’ approvals with a pending review Cranfield University study addressing fire-
view to making them appropriate to the intended output fighting provision on NUIs which is due to
types of operation. deliver a final report on 9 January 2015 -

see Reviewing operations at smaller
helidecks page 14

Al15 The CAA will commission a report to review Q4/2014 Revised delivery Q1/2015 The report to review offshore
offshore communication, handling and flight report for January communication has been commissioned
monitoring procedures from an air traffic control 2015 through a meeting during December 2014
perspective and act on its outcomes. however the complexities of the actions

required has resulted in a short delay. The
report will be delivered in January 2015.
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Action | Description Delivery date |Status Revised Details

(as set in the delivery date
Review) (if
appropriate)

Al6 The CAA will, with industry, review the instrument | Q4/2014 Revised delivery in |Q2/2015 Review underway: draft findings presented
flying training element for all EFIS-equipped line with EASA to EASA in April 2015. EASA rulemaking
offshore helicopter type rating courses to be rulemaking activity activity to commence in 2015. See Raising
satisfied that candidates have a firm the standards of pilot training page 15-16
understanding of the displays and techniques
required for basic instrument flight. The CAA will
propose to EASA any necessary improvements to
the syllabus requirements.

Al7 The CAA will review all helicopter AOC recurrent |Q2/2014 Complete Review of recurrent training programmes
training programmes to ensure that basic complete; findings shared with helicopter
instrument flight skills are maintained so that operators, who are continuing to review
crews can readily deal with manual flight if their programmes. See Raising the
required. standards of pilot training page 15-16

Al18 The CAA will review the requirement for instructor | Q4/2014 Complete Proposals made to EASA — see Raising
tutor training and, if appropriate, make proposals the standards of pilot training page 15-16
to EASA to incorporate within Part-Aircrew.

Al19 The CAA will examine the output of its review into | Q4/2014 Revised delivery Q3/2015 This is progressing through the CAA’s Loss
the safety of large UK commercial air transport of Control Working Group.
aeroplane operations for relevance and
applicability to ensure that any appropriate safety
initiatives have been extended to the offshore
helicopter environment.
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Action | Description Delivery date |Status Revised Details

(as set in the delivery date
Review) (if
appropriate)

A20 The CAA will amend its examiner assessment Q4/2014 Revised delivery Q1/2015 Proposals shared and under discussion.
protocols (CAA Standards Document 24) to See Raising the standards of pilot training
require specific ‘de-identified’ candidate page 15-16
performance indicators so that any trends in
common failings are visible for proactive
attention.

A21 The CAA will review the pilot recency Q3/2014 Revised delivery Q1/2015 Review in progress with helicopter
requirements for helideck operations that have operators. Some have already
been incorporated into the draft requirements for implemented the requirements.
the EASA Ops Specific Approval for Offshore
Helicopter Operations and require operators to
implement them to an agreed schedule.

A22 The CAA will review helicopter operators’ safety | Q2/2014 Revised target date |Q2/2015 Night operations to helidecks on small
cases for night operations to bow decks to assess for full assessment vessels are now prohibited. An additional
operator procedures and mitigations and bowtie study group to include the wider
determine whether such operations should issue of night operations in general, is
continue. expected to convene in January 2015. See

Reviewing night operations page 15

January 2015
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Action | Description Delivery date |Status Revised Details

(as set in the delivery date
Review) (if
appropriate)

A23 The CAA will continue to develop its working Ongoing On track Following an initial meeting to discuss the
relationship with EASA, in particular in the areas actions and recommendations of the
of sharing airworthiness information and the Review, regular meetings have continued
management of operator in-service issues. This around specific topics, as illustrated
will be achieved by periodic meetings and reviews throughout this report. EASA also supports
with the appropriate EASA and CAA technical OHSAG.
staff.

A24 The CAA will review CAA Paper 2003/1 Q3/2014 Revised delivery Q1/2015 Review in progress: currently in
(Helicopter Tail Rotor Failures) to determine how correspondence with manufacturers and
well the recommendations have been taken helicopter operators to establish the status
forward and to assess if further action is and effectiveness of actions taken. Some
necessary. The conclusions of this review will be submissions will not be completed before
discussed with EASA. end of 2014.

A25 The CAA will review the human performance Q3/2014 Complete Review completed. Discussions with
aspects of flight crew responses to engine bay manufacturers and helicopter operators
fire warnings, specifically within the offshore underway - see Understanding technical
operations environment. failures and failure alerts page 18

A26 CAA Airworthiness will meet with offshore Q2/2014 Complete Initial meetings with helicopter operators
operators periodically to compare the trends of held; regular meetings now scheduled. See
MORs with operator in-service difficulty / reliability Improving knowledge and facilitating
data to ensure that the complete risk picture is change page 21
captured, addressed and that the desired
outcomes are being achieved.
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Action | Description Delivery date |Status Revised Details

(as set in the delivery date
Review) (if
appropriate)

A27 The CAA will focus on Vibration Health Monitoring | Q2/2014 Complete VHM audits have been carried out and
(VHM) download procedures, system/component specific improvements are being taken
reliability, the handling of VHM alerts and defects forward. See Ensuring Vibration Health
during audits of UK offshore operators. Monitoring is applied consistently page 19

A28 The CAA will review CAP 753 to clarify alert Q4/2014 Revised delivery Q1/2015 Review complete; EASA have raised a
generation and management, to ensure it is draft Certification Memorandum to address
consistent and a system of amber/red warning R27, which is linked to this item. This will
thresholds is established to allow maintenance reviewed and CAP753 will be updated as
staff to identify the severity of the alert. required. See Ensuring Vibration Health

Monitoring is applied consistently page 19

A29 The CAA will work with operators and their Q2/2014 Revised delivery Q1/2015 Progress has been delayed as the Original
contracted engine and component maintainers to Equipment Manufacturers are reviewing
review processes that define when strip reports their procedures and then discussions will
are required and determine necessary be held, leading to a revised target date.
improvements to assure these are provided and See Delayed progress around strip reports
thus ensure that potential safety information is not page 20
lost.

A30 The CAA will carry out a further review of Human |Q4/2014 Revised delivery Q1/2015 Review of data completed — report being
Factors Maintenance Error data referred to in this drafted and will be circulated during
report and publish the results to seek January 2015.
improvements in this important area.
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Action | Description Delivery date |Status Revised Details

(as set in the delivery date
Review) (if
appropriate)

A31 The CAA will form an Offshore Maintenance Q3/2014. On track The Scope and Terms of Reference for the
Standards Improvement Team with the offshore | Report Improvement Team has been defined and
helicopter operators with the objective of Q1/2015 initial group meetings have been held. The
reviewing the findings at Annex F to the CAA four working groups, formed of operators
Strategic Review of the Safety of Offshore and the CAA have all held and arranged
Helicopter Operations and making proposals to further meetings. A review meeting will
achieve a step change in maintenance standards. take place in January 2015 to review

progress. See Improving Maintenance
Standards page 19.
A32 The CAA will: Ongoing On track Retrofit of new helideck lighting in progress

- promote and support the implementation of the
results of the research on helideck lighting,
operations to moving helidecks, Differential GPS-
guided offshore approaches and helicopter terrain
awareness warning systems (HTAWS);

- seek to ensure funding for the research on
operations to moving helidecks, Differential GPS-
guided offshore approaches and helicopter terrain
awareness warning systems to allow timely
progress to completion and once completed
promote and support the implementation of the
results.

with a compliance date of 31 March 2018.

Contract let for prototype deck motion
monitoring system for validation trials.
Discussions in progress with helicopter
operators on moving forwards with in-
service trials of DGPS-guided offshore
approaches.

Work on developing new HTAWS warning
envelope progressing well.
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Recommendations

Rec.

Description

Delivery date
(as set in the
Review)

Status

Revised
delivery date
(if
appropriate)

Details

RO1

It is recommended that EASA leads the
development of a management system that
provides a structured review of all accident and
serious incident reports and recommendations of
helicopters operating offshore or events which
could have led to a ditching if the helicopter had
been over water. This should be done in
collaboration with other North Sea NAAs and the
CAA to ensure a cohesive assessment of both
accident causes (looking for trends) and remedies
(looking for suitability and effectiveness) in order
to prevent the segregated nature of accident
reviews and ensure there is continuity to the safety
reviews.

Q4/2014

Revised delivery

Q2/2015

Sub-group of HADCAG established to
review accidents and serious incidents in
offshore operations. See Improving
knowledge and facilitating change page
21-22

R0O2

It is recommended that EASA involve NAAs
annually in a forum to agree and exchange
information on the performance of safety actions
taken in line with accident and serious incident
investigation recommendations and potential other
improvements that could be adopted, where
appropriate.

Complete

Two forum events held to date (April 2014,
November 2014). Further meetings
scheduled.

January 2015
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Type Certificate Holder completes a design review
following a failure or malfunction of a component
or system on any other similar feature on that
aircraft type or any other type in their product line
and defines appropriate corrective actions as
deemed necessary.

RO3 |Itis recommended that EASA introduces On track Q2/2015 A rotorcraft specific MRB/MTB process is
procedures to monitor and track the efficiency and being formalised.
reliability of maintenance interventions when these EASA will also assess practicality of other
are used during the certification activity to assure approaches to monitor and attract
the safety target of the rotorcraft. efficiency and reliability of maintenance
tasks.
R0O4 |Itis recommended that EASA ensures that the Complete This is already addressed under existing

continuing airworthiness processes and
procedures.

January 2015

Page 35





CAP 1243 Appendix A: Progress at a glance

Rec. |Description Delivery date |Status Revised Details
(as set in the delivery date
Review) (if

appropriate)

RO5 | CAA expects that offshore helicopter operators will On track for Q3/2015 This recommendation has been included in
address the following key items from the EASA provisional target of the Terms of Reference for the Step
RMT.0120 (27 & 29.008) draft NPA without delay: Q3/2015 Change Passenger Size working group,

e Fitment of the side-floating helicopter but, due to the higher priority accorded to
scheme. Action A09, work has yet to start. It is

o Implementation of automatic arming/disarming possible that the newly formed helicopter

of Emergency Floatation Equipment. operators’ group, HeliOffshore, may

« Installation of hand holds next to all push-out represent a better forum for progressing

. . this recommendation. Progress on some of
window emergency exits.

o . the items is understood to have been made
e Standardisation of push-out window . .
) ) o at Airbus Helicopters.
emergency exit operation/marking/lighting

across all offshore helicopter types.

e Ensure that external life rafts can be released
by survivors in the sea in all foreseeable
helicopter floating attitudes.

e Ensure that all life jacket/immersion suit
combinations are capable of self-righting

R06 |Itis recommended that the EASA Helicopter Q2/2016 On track Under consideration, pending discussion
Ditching and Survivability RMT.0120 consider with industry and participating authorities.
making safety and survival training for offshore

passengers a requirement.
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Rec. |Description Delivery date |Status Revised Details

(as set in the delivery date
Review) (if
appropriate)

RO7 | The CAA expects that OPITO will review and Q4/2014 Revised delivery Q1/2015 OPITO is addressing this as part of its
enhance its safety and survival training standards date current (scheduled) review of industry
with regard to the fidelity and frequency of training training standard. It has commissioned
provided. formal research so that any conclusions

are based on sound evidence. It is
expected that the revised Standard will be
published in March 2015.

R0O8 | The CAA expects the oil and gas industry to Q3/2014 Revised delivery Q1/2015 A decision has been put back to Q1 2015
incorporate the fire-fighting provisions detailed in date to allow for the completion of research by
CAP 437 (Standards for Offshore Helicopter Cranfield University into safety at NUIs. A
Landing Areas) for Normally Unattended report was delivered to the CAA in draft
Installations without further delay. form during January 2015. See Minimising

the risk of fire page 14.

R09 | The CAA expects the offshore helicopter operators | Q3/2014 Revised delivery Q1/2015 A decision has been put back to Q1 2015
to apply the risk-reduction methodology detailed in date to allow for the completion of research by
CAP 437 (Standards for Offshore Helicopter Cranfield University into safety at NUIs. A
Landing Areas) for operations to Normally report was delivered to the CAA in draft
Unattended Installations to ensure that the form during January 2015. See Minimising
foreseeable event of a crash with fire is the risk of fire page 14.
appropriately mitigated.

January 2015

Page 37





CAP 1243 Appendix A: Progress at a glance

Rec. |Description Delivery date |Status Revised Details

(as set in the delivery date
Review) (if
appropriate)

R10 |Itis recommended that offshore helicopter Q1/2015 On track Oil & Gas UK is leading on this, supported
operators identify a set of ‘best practice’ standard by OGP ASC, Heli Offshore (the
procedures and engage with their customers to organisation formed following the
agree how these may be incorporated into outcomes of the JOR) and the CAA. See
contractual requirements. Adopting a more consistent approach to

safety page 12-13

R11 |The CAA expects that the oil and gas industry will |Q1/2015 On track Oil & Gas UK is leading on this, supported
review its audit and inspection practices to by OGP ASC, Heli Offshore and the CAA.
harmonise and pool audit schemes to reduce the See Adopting a more consistent approach
impact on helicopter operators following the to safety page 12-13.
principles described in the Oil & Gas UK
Guidelines for the Management of Aviation
Operations.

R12 |ltis recommended that EASA require helicopter Complete This is covered within the OSD, which was
manufacturers, in conjunction with the major introduced in February 2014. See Raising
operators of the type and NAAs, to review their the standards of pilot training page 15-16
recommended training material so that pilots are
better prepared for operating modern highly
complex helicopters.

January 2015
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(as set in the delivery date
Review) (if
appropriate)

R13 |Itis recommended that Approved Training Q3/2014 On track — with Q4/2015 Manufacturers and helicopter operators are
Organisations (ATOs) and helicopter AOC holders Joint Operators working together on this. Airbus
adopt the aircraft manufacturers’ operating Review (JOR) Helicopters has now produced a flight crew
philosophies and recommended practices, where operating manual (FCOM) for the EC225.
available, within their type syllabi and current See Raising the standards of pilot training
training and checking programmes with particular page 15-16
emphasis on automation. This information should
also be reflected in instructor guidance so that
specific learning points for the automated systems
are addressed in a standard manner.

R14 |Itis recommended that Approved Training Q3/2014 Complete ATOs and AOC holders have reviewed
Organisations and helicopter AOC holders review their syllabi and are making any necessary
their type rating syllabi and recurrent training changes. See Raising the standards of
programmes to ensure that Standard Operating pilot training page 15-16
Procedures and monitoring pilot techniques are
included at all appropriate stages of the type rating
course, operator conversion courses and recurrent
training/checking.

R15 |Itis recommended that Approved Training Q4/2014 Complete ATOs and AOC holders have reviewed
Organisations and helicopter AOC holders review their syllabi and are making any necessary
their training syllabi to ensure that the correct use changes. See Raising the standards of
and emphasis upon Standard Operating pilot training page 15-16
Procedures is impressed upon crews throughout
all stages of flight and simulator training.

January 2015
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R16 |Itis recommended that Approved Training Q1/2015 Complete Manufacturers and helicopter operators are
Organisations and helicopter AOC holders working together on this and will continue
address with aircraft manufacturers any shortfall in to do so under the new OSD requirements.
the Operational Suitability Data training syllabi for See Raising the standards of pilot training
those destined to operate the type offshore. page 15-16

R17 |ltis recommended that AOC holders, in Q1/2015 Complete This is now being undertaken by EASA, in
conjunction with the CAA, develop an Alternative accordance with 4 year rulemaking
Means of Compliance to introduce the option of programme.

Alternative Training and Qualification Programme,
as permitted for aeroplanes in accordance with
ORO.FC.A.245.

R18 |Itis recommended that Approved Training Q4/2014 Complete Most helicopter operators have confirmed
Organisations work with AOC holders to ensure that this is already standard procedure.
that their Synthetic Flying Instructors have current See Raising the standards of pilot training
operational knowledge of the type(s) on which page 15-16
they instruct.

R19 |Itis recommended that Approved Training Q3/2014 Complete This is in development with ATOs and
Organisations and helicopter AOC holders AOCs.
establish a requirement for training record
narratives.
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Certificate Holder identify all major components or
systems that lead to a land immediately condition
to ensure themselves that the actual reliability data
available from the operators is validating the
assumptions made at the time of certification. This
review should be overseen by the regulator for the
State of Design.

R20 |Itis recommended that EASA / Type Certificate On track Q2/2015 Manufacturers are working to address false
Holder confirm the number of false engine fire warnings, and improve fire detection
warnings on offshore helicopters, investigate the capabilities — see Understanding technical
reasons for them and determine what actions to failures and failure alerts page 17.
take to address this important safety issue.

In conjunction with the national aviation
authorities, EASA will conduct an analysis
of known engine fire warning occurrences
on Public Transport Large Helicopter
Operations.

R21 |Itis recommended that the helicopter Type Q1/2015 Delayed Awaiting clarification from CAA to OEMs
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Review) (if
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R22 |ltis recommended that EASA initiate a rulemaking | Q2/2015 On track The relevant sections of CS-E will be
task to adopt the critical parts life monitoring and reviewed to determine if additional
assessment requirements of Certification guidance on critical parts would be
Specifications for Engines (CS-E) for large beneficial, in particular the control
transport rotorcraft, currently subject to CS-29, throughout the life cycle. If so, either a
including retrospective application. This should Certification Memorandum (CM) or a
cover at least for the following areas: revision to the AMC will be considered.

i. Residual stress assessments

ii. Vibratory stress measurements

iii. Manufacturing plan

iv. Laboratory examination of time expired part

R23 |Itis recommended that EASA revise CS-29.602 Complete It has been agreed that the
for large transport rotorcraft intended to operate recommendation would not yield a
over hostile sea conditions for extended periods of measurable increase in safety based on
time, to ensure the failure mode effects and the accidents and incidents considered in
criticality analysis process used to identify critical the report. Nonetheless in the wider
parts recognises that a safe ditching may not context of offshore operations, EASA will
always be possible. continue to evaluate whether additional

airworthiness requirements may be of
benefit. See R25 below.
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requirements that could be applied to helicopters
which carry out Offshore Operations in hazardous
environments in a similar fashion to those used for
aeroplane Extended Operations and All Weather
Operations.

R24 |Itis recommended that EASA provide additional Q2/2015 On track The relevant sections of Instructions for
guidance material to improve standardisation in Continued Airworthiness will be reviewed
approach to the classification of critical parts to to determine if additional guidance on
minimise inconsistencies in the instructions for critical parts would be beneficial. If so,
continuing airworthiness and where appropriate to either a Certification Memorandum (CM) or
require revisions to existing Instructions for a revision to the AMC will be considered.
Continued Airworthiness.

R25 |Itis recommended that EASA consider developing | TBA On track Q2/2015 EASA will evaluate whether further

rulemaking is justified to address this. This
is linked to R22.
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R26 |Itis recommended that EASA establish a forum for Rejected Several groups already exist to address
discussion for best practice and developments on this, such as the Society of
Vibration Health Monitoring (VHM). This forum Automotive Engineers (SAE) HM-1
should include NAAs, operators and VHM Integrated Vehicle Health Management
manufacturers. The CAA expects that this could Committee in which EASA is involved, and
be achieved by the end of 2014. other initiatives by Type Certificate
Holders.

EASA believes that any new forum would
be best sponsored by the manufacturers,
helicopter operators and in association with
the EHEST, and major highlights could be
presented for a wider audience during the
EASA Rotorcraft Symposium.

R27 |ltis recommended that EASA review AMC Q4/2014 On track A draft Certification Memorandum (CM)
29.1465 to clarify alert generation and has been prepared to address this,
management, to ensure it is consistent and a drawing on input from helicopter operators
system of amber/red warning thresholds is at a meeting in August 2014. The CM will
established to allow maintenance staff to identify be released for public comment during
the severity of the alert. January, with final release planned for

Q1/2015.
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industry, helicopter operators, helicopter
manufacturers and regulators:

continue to support the helicopter safety research
programme

establish a less labour intensive, more regularised
arrangement between participating organisations
for the funding of research projects

establish, via Oil & Gas UK, a faster and more
focused approach to implementation of successful
research projects. This should be in addition to
and in advance of the enhancement of the aviation
rules and guidance material.

R28 |Itis recommended that the UK Met Office and the |Q3/2014 Revised target Q2/2015 Requires extension of trial — helicopter
helicopter operators fully implement the triggered operators keen to progress.
lightning forecasting system, subject to
satisfactory performance during the present in-
service trials.
R29 |Itis recommended that the offshore oil and gas Revised target Q1/2016 Good support continues from all parties for

the Helicopter Safety Research
Management Committee (HSRMC).
Funding remains an issue, but the launch
of HeliOffshore by the helicopter operators
may provide a good way forward for this
and for expediting implementation of
results, where appropriate.
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Revision History

Issue 1 July 2006

Neither aviation nor the wind energy industry is at a steady state and both can be
expected to evolve in ways that may impact the other. Combining the current drive for
renewable energy and the increasing number of wind farms with the finite land resource in
the UK, means that wind turbines and aviation are being required to operate closer and
closer together. However, providing a suitable environment that allows the co-existence of
wind turbines and aviation is extremely complicated and new or improved mitigation
solutions are being developed all the time. Therefore, it is expected that this CAP will be a
living document, which will be updated periodically to reflect the outcome of any further
research into the interaction between wind turbine developments and aviation. It will also
be revised to take account of changes in regulations, feedback from industry, and
recognised best practice.

Issue 2 February 2009

The way in which Aviation Stakeholders and Wind Turbine Developers interact has
matured since the initial release of CAP 764 in 2006. This revision includes updates on
Government renewable energy policy and details of how all interested parties interact.
Additionally, the scope of the document has been widened to include all aspects of
aviation that may be affected by Wind Turbines. The appendix detailing the method for
determining if a wind turbine is in line of sight of an aeronautical radar station has been
simplified.

Issue 3 May 2010

This revision is published to update references to the Air Navigation Order which has been
completely re-numbered and to incorporate editorial corrections.

Issue 4 July 2011

This revision follows extensive consultation amongst the aviation and renewable energy
communities. Whilst remaining an aviation stakeholder-focused document, CAP 764 has
been amended in an attempt to broaden its appeal to all interested wind energy parties
with the intention of becoming the ‘go to’ document for aviation and wind energy
stakeholders alike. It is important that this document is read in conjunction with the CAA
Wind Energy web pages, which provide amplifying information, and which will enable
currency and relevancy to be maintained in between the biennial revisions of CAP 764.

A re-issue to issue 4 was made in August 2011 incorporating corrections to the Glossary,
Chapter 2, Pages 4, 8 and 9, Chapter 3, Pages 6 and 7.
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Revisions included in Amendment 1 to Issue 4

This revision includes changes to Offshore Helicopter Operations, Consultation Zones
around Offshore Helidecks, Helicopter Main Routes and Facilitation of Helicopter Support
to Offshore Installations.

Issue 5 June 2013

This revision is in the new CAA format and as such paragraph numbering has been
updated. In addition, previous paragraphs detailing the impact of wind turbines on aviation
and specifically radar have been updated. This is supplemented by an updated overview
and analysis of the various mitigation techniques available. It replaces Issue 4 completely.

Issue 6 February 2016

Issue 6 is publicised following a lengthy consultation with both external and CAA
stakeholders. It simplifies radar effects paragraphs and returns the more complicated radar
detail to the CAP 670. Potential Mitigation Measures were also taken directly from the CAP
670 therefore detailed explanations are removed from the CAP 764 with only a summary
retained. Issue 6 also incorporates CAA Policy Statements on the 'Lighting of Wind
Turbine Generators in United Kingdom Territorial Waters (22 November 2012)' and the
'Failure of Aviation Warning Lights on Offshore Wind Turbines (27 April 2012)'. CAA Policy
Statement 'Lighting of En-Route Obstacles and Onshore Wind Turbines (1 April 2010)'
remains extant. Appendices concerning radar assessment methodology and references
are removed, the latter being comprehensively covered by hyperlinks and footnotes within
the document. It should be noted that hyperlinks were verified on publication. Issue 6 has
been comprehensively reviewed and updated where necessary to reflect current
information and practices. It replaces Issue 5 completely.
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Foreword

Introduction and background

The Department for Transport (DfT) 'Aviation Policy Framework®, presented to Parliament
in March 2013, provided a high level strategy setting out Government objectives for
aviation. The aviation sector is seen as a major contributor to the economy and the
Government seeks to support its growth within a framework which maintains a balance
between the benefits of aviation and its costs, particularly its contribution to climate change
and noise.

Whilst recognising the need for further aviation capacity in the UK in order to promote
economic growth, the strategy is also based on the requirement for a balanced approach
which addresses the wider impacts of aviation and the need for sustainable development.

The Government is also committed to reducing greenhouse gas emissions within the UK
and, in turn, this means there is now a shift towards economically viable renewable energy
sources rather than carbon fuels. The 2008 Climate Change Act established the world’s
first legally binding climate change target which aims to reduce the UK’s greenhouse gas
emissions by at least 80% (from the 1990 baseline) by 2050. In addition, Directive
2009/28/EC of the European Parliament and of the Council set the national overall target
for the share of energy from renewable energy by 2020 as 15% for the UK. However, it is
UK Government policy that 30% of the UK’s electricity supply should come from renewable
sources by 2020; the Scottish parliament has adopted a more ambitious 100% electricity
demand equivalent from renewables by 2020.

It is anticipated that wind energy will provide a significant contribution to renewable energy
targets. In order to harness this energy supply, both on- and offshore wind turbine
developments are being constructed, which range in size from single structures to
developments encompassing many hundreds of wind turbines. Moreover, the installation
of Micro Wind Turbines (MWT) is becoming increasingly prevalent. The physical
characteristics of wind turbines, coupled with the size and siting of the developments, can
result in effects that can have a negative impact on aviation.

Both wind energy and aviation are important to UK national interests and both industries
have legitimate interests that must be balanced carefully. Therefore it is important that the
aviation community recognises the Government aspiration for wind turbine developments
to play an increasing role in the national economy. As such, the aviation community must
engage positively in the process of developing solutions to potential conflicts of interest
between wind energy and aviation operations. In a similar vein, wind turbine developers

! DIfT Aviation Policy Framework March 2013
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must understand the potential impact of developments on aviation, both at a local and a
national level, and to fully engage with the aviation industry to develop suitable mitigation
solutions.

Those involved in addressing wind energy and aviation issues must do so in a positive, co-
operative and informed manner. Whilst the aims and interests of the respective industries
must be protected, a realistic and pragmatic approach is essential for resolving any
conflicts between the Government’s energy, transport and defence policies.

Aim of this publication

Being a CAP, this document is aimed primarily at providing assistance to aviation
stakeholders to help understand and address wind energy related issues, thereby ensuring
greater consistency in the consideration of the potential impact of proposed wind turbine
developments. However, it is acknowledged that other users such as Local Planning
Authorities (LPAs)?, wind energy developers and members of the general public will also
refer to it.

Consequently, it is hoped that some of the issues and questions often posed by these
groups have, where appropriate, also been discussed.

Scope

This document provides CAA policy and guidance on a range of issues associated with
wind turbines and their effect on aviation that will need to be considered by aviation
stakeholders, wind energy developers and LPAs when assessing the viability of wind
turbine developments.

It is not the intention or purpose of this CAP to provide instruction on the need or means to
object to wind turbine developments; this must remain the decision of individual aerodrome
operators, service providers or other organisations. Furthermore, it should also be noted
that within the framework of these guidelines, specific circumstances will have to be
addressed on a case-by-case basis, as it is not possible or appropriate to prescribe a
standard solution. This document should be read in conjunction with specific policy and/or
legislative documentation as referenced in the text, as well as the CAA Windfarms web

pages.

Significant effort has been spent developing a cohesive approach to wind energy across
the civil and military spectrum of aviation. It is an aspiration to create a joint and integrated
publication that details both civil and military aviation policy on wind turbines. However,
until this is achieved, the Ministry of Defence (MoD), through Defence Infrastructure
Organisation (DIO), must continue to be consulted separately on all developments that
may affect their sites (both aviation and others).

% The term ‘LPA’ throughout this document is used generically to refer to Planning Authorities within England,
Scotland, Wales and Northern Ireland.
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Feedback

Stakeholders are encouraged to provide feedback on their experiences with wind turbine
development so that this CAP can be updated appropriately. This CAP will be reviewed
biennially and, due to the lengthy process that must be followed, minor amendments
cannot be made. However, interim amendments and supplementary guidance will be
published through additional CAA Policy Statements or on the CAA Wind Energy web
pages to maintain the currency and relevance of CAA guidance and policy.

Contact details

General enquiries concerning this publication can be addressed to windfarms@-caa.co.uk.
Additional contact details, including postal addresses, are provided at Appendix B.
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Glossary

A list of specialised words or terms with their definitions follows:
AAA Airspace, ATM and Aerodromes (CAA)

ACP Airspace Change Process

AD Air Defence

AIP Aeronautical Information Publication

ANO Air Navigation Order

ANSP Air Navigation Service Provider

AOA Airport Operators Association

ATC Air Traffic Control

CAA Civil Aviation Authority

CAS Controlled Airspace

CAP Civil Aviation Publication

CFAR Constant False Alarm Rate

CNS Communications, Navigation And Surveillance
DECC Department Of Energy And Climate Change
DIT Department For Transport

DIO Defence Infrastructure Organisation (Formerly Defence Estates)
DME Distance Measuring Equipment

DTM Digital Terrain Mapping

DVOF Defence Vertical Obstruction File

Dz Dropping Zone

EASA European Aviation Safety Agency

EM Electromagnetic

FT Feet

GA General Aviation

February 16

Page 11



CAP 764 Glossary
A list of specialised words or terms with their definitions follows:
HMR Helicopter Main Route
IFP Instrument Flight Procedures
ILS Instrument Landing System
JAR Joint Aviation Requirements
KM Kilometre(S)
LF Low Flying
LOS Line Of Sight
LPA Local Planning Authority (also refers to planning authorities of devolved
governments)
m Metre(s)
MAP Missed Approach Procedure
MATS Manual of Air Traffic Services
MHz Mega Hertz
MoD Ministry of Defence
Mode S Mode Select
MSD Minimum Separation Distance
MW Mega Watts
MWT Micro Wind Turbine
NAFW National Assembly for Wales
NAIZ Non-Automatic Initiation Zones
Navaids Navigation Aids
NDB Non Directional Beacon
NERL NATS En Route plc
NM Nautical mile(s) (1853 m or 1.15 Statute Miles)
ODPM Office of the Deputy Prime Minister
OLS Obstacle Limitation Surface
PPG Planning Policy Guidance Note
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A list of specialised words or terms with their definitions follows:
P-RNAV Precision Area Navigation

PSR Primary Surveillance Radar

RAM Radar Absorbent Material

RCS Radar Cross-Section

RF Radio Frequency

RNAV Area Navigation

SARG Safety and Airspace Regulation Group (CAA)
SID Standard Instrument Departure

SMS Safety Management Systems

SSR Secondary Surveillance Radar

STAR Standard Instrument Arrival Route

T™MZ Transponder Mandatory Zones

VFR Visual Flight Rules

VOR VHF Omni Directional Range
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Chapter 1

CAA Responsibilities

General

11

1.2

1.3

1.4

The CAA is responsible for safety and airspace regulation of civil aviation in the
UK under the Civil Aviation Act 1982 and the Transport Act 2000. The CAA’s
Safety and Airspace Regulation Group (SARG) is responsible for the regulation
of licensed aerodromes and Air Traffic Services (ATS) in the UK; the planning
and regulation of all UK airspace, including the communications, navigation and
surveillance (CNS) infrastructure, and also has the lead responsibility within the
CAA for all wind turbine related issues. Within SARG, wind turbine related
issues are addressed by CAA Infrastructure.

Legislative provisions affecting all development, including wind turbines, are set
out for England and Wales in Town & Country Planning (Safeguarded
Aerodromes, Technical Sites and Military Explosives Storage Areas) Direction
2002 (ODPM Circular 01/2003). Similar provisions are set out for Scotland in the
Town & Country Planning Safeguarded Aerodromes, Technical Sites and Military
Explosives Storage Areas (Scotland) Direction 2003 (Scottish Planning Circular
2/2003), and for Northern Ireland in the Planning Policy Statement 18:
Renewable Energy. These provisions only apply formally to those aerodromes
and technical sites that are officially safeguarded; moreover, statutory consultees
are limited to the MoD, NATS En Route Ltd (NERL) and affected service
providers.

At all times, responsibility for the provision of safe services lies with the ATS
provider or Air Navigation Service Provider (ANSP). It should be noted that the
CAA does not have regulatory powers to approve or reject planning applications.

The CAA policy on wind energy is that:

1. Wind turbine developments and aviation need to co-exist in order for the UK
to achieve its binding European target to achieve a 15% renewable energy
commitment by 2020, and enhance energy security, whilst meeting national
and international transport policies. However, safety in the air is paramount
and will not be compromised. As the independent aviation regulator, the CAA
is well placed to provide clarification to both the aviation industry and the
wind energy industry;

2. Due to the complex nature of aviation operations, and the impact of local
environmental constraints, all instances of potential negative impact of
proposed wind turbine developments on aviation operations must be
considered on a case- by-case basis;
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3. Itis CAA policy to provide the best and most timely advice to aviation and
wider wind development stakeholders through consultation, the publication of
CAP 764 and its associated web pages on the CAA web site;

4. Such clarification, advice and guidance is provided through the publication of
this and associated official CAA and government documents, along with the
CAA Windfarms web pages.

Aerodrome and Communications Navigation and Surveillance
(CNS) site safeguarding®

1.5 Many civil aerodromes in the UK are certificated in accordance with EU
Regulation 139/2014 (Aerodromes) or licensed in accordance with the Air
Navigation Order (ANO) 2009 as amended. Under either of these provisions, the
CAA is responsible for being satisfied that a certificated or licensed aerodrome
complies with the relevant requirements and is safe for use by civil aircraft,
having regard in particular to the physical characteristics of the aerodrome and
its surroundings. Aerodrome operators are required to have procedures for
safeguarding, to monitor the changes in the obstacle environment, marking and
lighting, and in human activities or land use on the aerodrome and in the areas
around the aerodrome. In addition, a requirement is placed on the licensee to
take all reasonable steps to ensure that the aerodrome and its surrounding
airspace are safe at all times for use by aircraft.

1.6 ‘Statutory’ or ‘official’ safeguarding is a process of obligatory consultation
between an LPA and consultees and is designed to safeguard technical sites
and certain aerodromes in the UK. However, the same process of consultation
can take place for aerodromes and technical sites that are not given this
statutory protection; this process is known as unofficial safeguarding.

1.7 Certain civil licensed aerodromes (selected by Government on the basis of their
importance to the national air transport system) are officially safeguarded. All
EASA certificated aerodromes are deemed to be officially safeguarded. In
particular, such safeguarding ensures that the operations and development of
the aerodromes are not inhibited by buildings, structures, erections or works
which infringe protected surfaces, obscure runway approach lights or have the
potential to impair the performance of aerodrome CNS. A similar official
safeguarding system applies to certain military sites, including aerodromes,

® Further information can be found in:
= England and Wales: Joint ODPM, DfT, Planning Circular 1/2003 guidance on Safeguarding,
Aerodromes, Technical Sites and Military Explosives Storage Areas
= Scotland: Planning Circular 2 2003
= Graphics of safeguarded technical sites can be found at:

] http://www.nats.aero/services/information/wind-farms/self-assessment-maps/
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selected on the basis of their strategic importance.

1.8 In general, aerodrome safeguarding is limited to the vicinity of the aerodrome
(the definition of ‘vicinity’ will vary depending upon the activity that takes place at
that aerodrome). The CAA Aerodromes Team conducts oversight audits at
certified and licensed aerodromes to confirm compliance to the applicable rules.

1.9 CAP 793 (Safe Operating Procedures at Unlicensed Aerodromes) provides
guidance for unlicensed aerodromes.

1.10 Where an Instrument Landing System (ILS) is used at an aerodrome,
safeguarding criteria are used to protect the ILS radio signals from corruption.
Technical safeguarding aspects are detailed in CAP 670 (Air Traffic Services
Safety Requirements) GEN 02.

1.11 Aerodrome operators are responsible for liaising with LPAs to prevent
operational airspace being infringed by new development. One significant
consideration is the protection of the Obstacle Limitation Surface (OLS)* that
should be applied for aerodrome safeguarding. The CAA may be required to
explain technical matters to local or central government if a contested
development proposal is referred to Ministers for decision.

1.12 The safeguarding of unlicensed aerodromes falls within the advice promulgated
in the aforementioned national circulars, which, at Paragraph 13 of Annex 2
state: “Operators of licensed aerodromes which are not officially safeguarded
and operators of unlicensed aerodromes and sites for other aviation activities (for
example gliding or parachuting) should take steps to protect their locations from
the effects of possible adverse development by establishing an agreed
consultation procedure between themselves and the local planning authority or
authorities. Local planning authorities are asked to respond sympathetically to
requests for non-official safeguarding.”

1.13 The safeguarding of unlicensed aerodromes is therefore a matter of discussion
between the operator and the LPA and the need for constructive liaison from an
early stage is evident. CAP 793 provides guidance. Both official and unofficial
safeguarding are discussed further in Chapter 3 of this document.

1.14 In all cases, regardless of the status of the aerodrome, any development that
causes pilots to experience an increase in difficulty when using an aerodrome
may lead to a loss of utility. The CAA considers that if the aerodrome operator

* OLS is the hypothetical boundary which indicates the extent of a volume of airspace which should be kept

free of obstacles, so far as is reasonably practicable, to facilitate the safe passage of aircraft. It is used
collectively to refer to other terms which are fully defined in Chapter 4 of Annex 14 to the Chicago
Convention and incorporated into UK civil aviation regulation within CAP 168. OLS comprises of:
approach surface, balked landing surface, conical surface, inner approach surface, inner horizontal
surface, inner transitional surface, take-off climb surface and transitional surface.
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advises that the aerodrome’s established amenity would be affected by a
development, their advice can generally be considered as expert testimony in the
context of the operation of the aerodrome. However, such comment requires
robust evidence, and may be subjected to scrutiny by the CAA (or any other
party with equivalent expertise), should disagreement between the aviation
operator and the wind energy developer arise. Notwithstanding that the CAA has
no regulatory oversight of unlicensed aerodromes it is recommended that
developers and planning authorities give similar consideration to comments and
evidence from the operators of unlicensed aerodromes.

1.15 It is recommended that aerodrome operators that are not officially safeguarded
have agreed unofficial safeguarding maps with LPAs.

1.16 The safety of aircraft in UK airspace is often dependent on ground-based
navigation and radio aids. DfT Circular 1/2003 and Scottish Circular 2/2003
provides for the safeguarding of civil technical sites currently owned by NERL
and military technical sites owned by the Secretary of State for Defence.

Airspace management

1.17 SARG, as the airspace regulatory authority, is responsible for developing,
approving, monitoring and enforcing policies for the safe and efficient allocation
and use of UK airspace and its supporting infrastructure, taking into account the
needs of all stakeholders, national security and environmental issues.

1.18 SARG is directed by the Secretary of State for Transport to act with impartiality to
ensure that the interests of all airspace users (including General Aviation (GA)
stakeholders) and the community at large are taken into account in respect of
how UK airspace is managed. To this end, formal consultation with airspace
users, service providers and other relevant bodies shall be conducted with the
aim of obtaining consensus, wherever possible, before making changes in the
planning or design of UK airspace arrangements. The environmental impact of
proposals for change shall be taken into consideration by ensuring that
consultation is conducted with the appropriate authorities, to lessen or mitigate
such impact to the maximum extent possible.

1.19 The Airspace Change Process (ACP) is mandatory for the majority of airspace
change requests. It is a robust process that ensures that all appropriate
stakeholders are consulted; CAP 725 refers.

Approvals for equipment and service provision

1.20 In order to provide an ATS in the UK, a service provider must be granted an
approval by the CAA. EC 1035/2011, EC 550/2004 and relevant sections of the
ANO (2009) as amended apply.

1.21 Where service providers use a remote feed of surveillance data from a
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1.22

contracted source, they remain responsible for gaining the requisite approvals for
the use of data as part of a surveillance service. ANSPs must have effective
processes and procedures to:

1.

Safeguard their service through being able to recognise when wind turbine
developments may affect their service, and by participating in planning
activities;

Be able to assess the likely effect of a wind turbine development on their
service. It is not automatically the case that a wind turbine development will
result in a degradation to the service. The service provider must first assess
whether the planned development will technically impact upon the CNS
systems used. Where it is assessed that there will be a technical impact, the
service provider must then assess whether this has any operational
significance (see also Chapter 2);

Be able to establish what reasonable measures may be put in place to
mitigate the effect of a wind turbine development. At all times, a collaborative
approach between the service provider and the wind turbine developer is
required to ensure an appropriate (i.e. reasonable, achievable and timely)
mitigation is identified.

Where a service provider has to make a change to equipment or operational
procedures in order to safely accommodate a wind turbine development then the
following must be addressed:

1.

The service provider must perform a safety assessment on the change. The
final safety assessment cannot be made until all changes have been
implemented and wind turbine developments are operational,

As part of the safety assessment, the service provider should at least
consider the issues raised in Chapter 2 of this CAP concerning the impact of
wind turbines on aviation;

Where considering mitigations to address the impact of the wind turbine
development, service providers are advised to review the issues and
limitations summarised in Chapter 2. Full details are available in the CAA
CAP 670;

All significant changes to an ATS must be notified by an ANSP to their SARG
Regional Inspector who may wish to see evidence that the change has been
managed safely and in accordance with the ANSPs change management
processes. Where appropriate, an updated or amended Safety Case may be
required;

ANSPs that fail to properly address the effects of a wind turbine development
on a service may have the existing Certificate withdrawn by the CAA, or
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variations applied to the Designation which may result in the closure of that
service.

Advice to Government

1.23 In discharging its role as an independent regulator, the CAA is required to
provide advice to Government as required. To this end, the CAA is proactive with
appropriate Government departments in respect of wind energy related issues.
The CAA is a member of the DECC (Department of Energy and Climate Change)
Aviation Management Board and its sub-groups to provide expert input on
aviation aspects of the Government’s renewable energy programme. Details of
these groups are contained in Appendix A.
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Chapter 2
Impact of wind turbines on aviation

Introduction

2.1 The development of sites for wind turbines has the potential to cause a variety of
negative effects on aviation. These include (but are not limited to): physical
obstructions; the generation of unwanted returns on Primary Surveillance Radar
(PSR); adverse effects on the overall performance of CNS equipment; and
turbulence. Whilst it is generally the larger, commercial turbines that have the
greatest impact on aviation, the installation of other equipment may also affect
operations. Smaller turbines, and the preliminary activities for larger turbines
(such as the erection of anemometer masts on potential development sites),
could have a negative impact on aviation and so require assessment. Moreover,
the cumulative effects of wind turbines on aviation need to be assessed if
developments proliferate in specific areas.

2.2 This chapter aims to provide a summary of the issues that aviation stakeholders
should consider when assessing the impact of a proposed wind turbine
development. It is not intended to be exhaustive because local circumstances
may raise issues that are unique to a specific case. For this reason, the local
aerodrome operator, ANSP and ATS providers may be best qualified to interpret
what this impact might be; however, they must demonstrate a thorough
assessment of how it will affect the safety, efficiency and flexibility of their
specific operations. Robust evidence may be required: see also para 1.14.

Wind turbine effects on PSR®

2.3 The following section describes the various effects that wind turbines have
caused on Air Traffic Control (ATC) PSRs during the trials conducted as part of
many research projects around the UK and the rest of the world.

2.4 ANSPs must therefore consider the possibility that their radars be affected by
each of these phenomena as a result of wind turbines within the coverage range
of their surveillance systems.

2.5 In basic terms, a PSR transmits a pulse of energy that is reflected back to the
radar receiver by an object that is within its Line of Sight (LOS)®. The amount of
reflected energy picked up by the receiver will depend upon a number of factors

® The following paragraphs are intended as a summary only. Full explanations and detailed technical
discussion are available in the CAA CAP 670: ATS Safety Requirements at SUR 13.

Note radar line of sight is different to visual line of sight.
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such as the size, shape and orientation of the object’, as well as receiver
sensitivity and the weather. In general terms, the larger a wind turbine is, the
more energy will be reflected and there is an increased chance of it creating
false returns to radar (i.e. returns that are not aircraft). These unwanted returns
are known as ‘clutter’®. Issues may be compounded by increasing numbers of
wind turbines which could potentially cause greater areas and densities of
clutter.

2.6 Providing that it remains within radar LOS, generally the closer a wind turbine is
to a radar station, the greater the likelihood its reflected energy will be picked up
by the radar receiver. It also follows that the taller a turbine is, the greater the
distance from the radar that it will remain within radar LOS (unless the turbine is
hidden by terrain). A characteristic that makes wind turbines more unpredictable
is the fact that because the turbines rotate to follow the wind, the cross-sectional
area presented to the radar at any given time, and therefore the RCS of the
turbine, will vary depending upon wind direction. This presents challenges to
generating a ‘standard’ turbine RCS for radar modelling purposes. Given that
aviation safety issues are involved, a conservative approach should generally be
adopted.

2.7 Typically, radar returns from a wind turbine comprise reflections from both
stationary and moving elements: these provide different challenges for the radar.
While the reflected radar signal from stationary elements, such as the tower, can
be removed using stationary clutter filters in the radar processor, rotating wind
turbine blades can impart a Doppler shift to any radar energy reflecting off the
blades. Doppler shifts are used by a number of radars to differentiate between
moving objects, namely aircraft, and stationary terrain with the latter being
processed out and not displayed to the operator. The radar may therefore detect
Doppler returns from moving wind turbine blades and display them as returns on
the radar screen. Furthermore, at sites with more than one turbine, the radar
may illuminate a blade or blades from one turbine on one antenna sweep, then
illuminate the blades of a different turbine on the next sweep. This can create the
appearance on the radar screen of returns moving about within the area of the
wind farm, sometimes described as a “twinkling” appearance or “blade flash
effect”. These moving returns can appear very similar to those that would be
produced by a light aircraft. The appearance of multiple false targets in close
proximity can trick the radar into initiating false aircraft tracks. False PSR returns
can also ‘seduce’ real aircraft tracks away from their true returns as the radar
attempts to update an aircraft track using the false return. This can lead to
degradation of radar tracking capability.

" Which together contribute to the Radar Cross Section (RCS) of the obstacle.

Note that the term ‘clutter’ refers simply to unwanted false returns and can be generated by a number of
means, not simply from wind turbines.

8
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2.8 The large RCS of wind turbines and the blade flash effect can also lead to a
decrease in radar sensitivity. This can result in the loss of small targets and a
reduction in the maximum range at which the smallest targets can be detected.
Wind turbines can also create a shadow above and beyond the wind farm so that
aircraft flying within this shadow may go undetected.

Wind Turbine Effects on secondary surveillance radar (SSR)®

2.9 In general terms, SSRs differ from PSRs as rather than measuring the range and
bearing of targets through detecting reflected radar signals, an SSR transmits an
interrogation requesting a dedicated response. Upon receiving an interrogation,
the aircraft then transmits a coded reply which the SSR can use to ascertain the
aircraft's position as well as decode other information contained within the
response.

2.10 Wind turbine effects on SSR are traditionally less than those on PSRs but can be
caused due to the physical blanking and diffracting effects of the turbine towers,
depending on the size of the turbines and the wind farm. These effects are
typically only a consideration when the turbines are located very close to the
SSR i.e. less than 10 km.

2.11 SSR energy may be reflected off the structures during both the interrogation and
reply phases. In effect, the signals are bounced off the wind turbines and can
therefore arrive at the intended target from a false direction. This can result in
aircraft, which are in a different direction to the way the radar is looking, replying
through the reflector and tricking the radar into outputting a false target in the
direction where the radar is pointing, or at the obstruction.

Surveillance service impact assessment

2.12 Prediction of the effect of wind turbines on any particular radar site is a complex
task depending on many factors including terrain, the weather, the maximum
height of both radar and wind turbines, radar LOS, the operational range of
affected radars, diffraction and antenna beam tilt.

2.13 There are a number of models that are employed to demonstrate potential
impacts of wind turbine developments on radar. Such models are constantly
developing and will offer some guidance as to the likelihood of wind turbines
presenting a radar return; although the nature of wind turbine operations vary
due to the unpredictability of different turbine types, variable turbine rotation
speed and the times of operation of individual turbines. Therefore, the degree of
certainty as to whether a turbine, or group of turbines, will be displayed or not in
marginal ‘radar/radio LOS’ cases cannot be guaranteed. In such cases, and

® The following paragraphs are intended as a summary only. Full explanations and detailed technical
discussion are available in the CAA CAP 670: ATS Safety Requirements at SUR 13.
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2.14

2.15

2.16

2.17

where aviation safety is a potential issue, safety consideration should always be
applied in a conservative manner.

The CAA does not endorse any one specific radar modelling tool. Nor, given the
multitude of factors affecting RCS, can a ‘standard’ RCS be identified for micro,
medium and large wind turbines. It is strongly suggested that developers engage
with the appropriate ANSP prior to commissioning a propagation assessment in
order to ensure that the proposed model is suitable and is acceptable to the
ANSP. Failure to do this could result in later disagreement and conflict once
results are released. ANSPs are encouraged to consider publishing clear
guidance as to which radar models they would consider acceptable to their
requirements.

Eurocontrol has provided basic international guidelines on how to assess the
effects of wind turbines on radar. It should be noted that these guidelines do not
overwrite national planning jurisdictions or requirements, but are included here
as a source of further potential information.

If the radar station likely to be affected by a proposed wind turbine development
belongs to NATS, useful self assessment guidance is available at:
http://www.nats.aero/services/information/wind-farms/self-assessment-maps/.

If the wind turbine development is likely to affect an MOD radar station; it is
recommended that the MOD should be contacted at the earliest opportunity.
Further guidance can be found on the MOD Windfarms Safeguarding web site

Mitigation

2.18

2.19

2.20

The following paragraphs give a summary of some of the mitigation methods that
are available to help counter the effects of wind turbines, primarily on PSR and
SSR related issues. More detailed explanations and analysis of mitigation
techniques are contained within the CAA CAP 670: ATS Safety Requirements at
SUR 13. Not all the mitigation methods will be suitable in all circumstances and
more than one method may be required to mitigate risks to an acceptable level.
The definition of ‘acceptable’ will have to be made on a case by case basis.

It is the responsibility of the developer to consult with the aviation stakeholder to
discuss whether mitigation is possible and, if so, how it would best be
implemented. It must also be noted that most mitigation methods would be
subject to a standard safety assessment process by the ANSP who, in turn,
would need to demonstrate that the system is safe in order to gain CAA approval
(where applicable). Accordingly, where a wind turbine development is likely to
impact upon the provision of an ATS, then the developer and ANSP should co-
operate to mitigate such impacts wherever possible.

In determining the appropriateness of radar mitigations, stakeholders need to be
aware of the potential impact of the Government’s Spectrum Release
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Programme. This work stream, overseen by the Government Public Expenditure
Committee (Assets) seeks to release 500MHz of spectrum from “public
infrastructure” use by 2020 to boost growth in the UK economy. The CAA has
been tasked to undertake a major piece of work in support of this programme.
This aims to deliver a release from 2.7-2.9MHz (which is currently used by S-
Band PSR) by reviewing how non-cooperative surveillance can be best delivered
to meet the operational and safety requirements of ANSPs and consistent with
the Future Airspace Strategy (FAS). In parallel, there is an aspiration to use this
opportunity to develop a strategic approach to windfarm mitigation in how non-
cooperative surveillance is deployed. This significant programme is being
managed as a phased approach with GO/NO GO decision points at appropriate
milestones. The CAA will be providing updates on progress via the web page
listed at footnote 13, below, at suitable intervals to keep stakeholders informed.

Summary of mitigation techniques

2.21

Mitigation techniques can be categorised in to several key types. This section
provides a summary of each category. More detailed explanation is available in
the CAP 670: ATS Safety Requirements.

Work-rounds

2.22

Work-rounds are interim measures which would enable an ANSP to continue
providing an ATS using surveillance radar, potentially under reduced operational
efficiency or an increased level of risk, whilst a long-term full mitigation solution is
being progressed. Work-rounds can include moving the locations of the wind
turbines (where feasible), introducing sector blanking, re-routing traffic, or using
SSR only.

In-fill radars

2.23

Several manufacturers are known to have developed in-fill solutions specifically
designed for the purpose of wind farm mitigation on ATC radars. This either
involves combining the target data from a radar that does not have line-of-sight
to the wind farm or from a radar with a smaller coverage area that is situated
somewhere within the wind farm or where the wind farm is within its within LOS
such that the airspace above the wind farm area can be monitored using the in-
fill radar, therefore a complete air situation picture can be produced by combining
the two results.

Three- Dimensional radars

2.24

Traditional ATC primary radars measure only the range and bearing of the target
and do not measure altitude data. They are therefore classed as two dimensional
radars. Some PSRs can provide three-dimensional information and can therefore
be used as in fill radars above wind farm affected areas.
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High Pulse Repetition Frequency (PRF) radars

2.25 Some manufacturers have also developed radars that utilise a high transmitter
PRF. This technique makes it possible to discriminate between aircraft and wind
turbines by analysing their Doppler signatures and remove the turbine clutter
from the display. Such radars may be used as in-fills or if sufficient range is
achievable, the radar may be used as an alternative to a conventional PSR.

Spectrum filters

2.26 Some manufacturers have attempted to develop a solution that is based on
modifying their existing radars by incorporating software to compare target return
Doppler signatures with the aim of giving the system the ability to discriminate
between turbines and aircraft.

Predictive and multi-sensor trackers

2.27 There have been proposals to employ specialist tracking systems to overcome
the impact of wind turbine farms on radar. Such solutions offer the addition of
plot extraction and predictive tracking to any compatible radar. Although this may
not provide a complete solution to address all potential effects they may offer
some potential for the radar processing system to make a semi-intelligent
assessment of returns from the vicinity of a wind turbine farm in order to
distinguish clutter, including that induced by turbines, from aircraft.

Transponder Mandatory Zones (TMZ) and surveillance by co-operative
ground sensor

2.28 Under current UK regulations or proposals not all UK airspace will require an
SSR transponder to be fitted and used by aircraft. However it is recognised that
in certain circumstances and in certain areas, mandatory transponder carriage
can provide significant safety benefits. The CAA has regulatory powers to create
TMZs for a number of reasons, one of which may be to help mitigate wind
turbine effects on a PSR. External bodies can also request TMZs; however, the
Airspace Change Process (ACP) (CAP 725) must be followed. The ACP ensures
that the requirement for a TMZ is fully justified and that the effect upon all
airspace users is fully consulted and assessed. Proposals for a TMZ should be
submitted to CAA Airspace Regulation’®. A CAA case officer will assess the
proposal and make recommendations to CAA Director SARG (formerly Director
Airspace Policy) as appropriate. Consideration of the feasibility of a TMZ to
mitigate a specific and identified risk should include: effect on other airspace
users; the creation of ‘choke points’ within Class G airspace; whether the
affected ATC system is capable of PSR blanking; and the likelihood of the CAA
approving SSR-only operations.

10 Contact via AROps@caa.co.uk
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2.29 Offshore SSR Only and TMZ. Despite offshore uncontrolled airspace being
largely free of non-transponder equipped aircraft, this cannot be taken to mean
that SSR only operations, or TMZs, would enjoy an easier approval process. In
many instances, the ability to identify non-transponding aircraft (for example,
following equipment failure) will be required to maintain safety cases.

2.30 Effect of TMZ on ATS Provision. TMZs are only viable when it is acceptable that
the use of a non-co-operative surveillance technique (such as PSR) is not
necessary for security reasons or for the detection of targets that are possibly
undetected by SSR or other co-operative surveillance technique being used. It
must be noted that, for Air Defence reasons, TMZs may not be suitable in all
areas.

2.31 ANSPs may choose to provide surveillance by a suitable co-operative sensor
over the wind farm area, in addition to the main PSR, as mitigation to the wind
farm clutter on a surveillance display.

Risk assessment and mitigation of possible hazards
introduced by wind turbines

2.32 Any new hazards should be identified and assessed to determine if mitigations
are adequate to reduce risks to an acceptable level; this should be in accordance
with the service provider's Safety Management System (SMS) Risk Assessment
and Mitigation process. Ultimately, failure to address such issues may result in
withdrawal or variation of the article 169/ 205 Approval/Designation thereby
preventing the provision of the air navigation service.

2.33 In assessing proposed developments and mitigations submitted by wind turbine
developers, it is not unreasonable for an aviation stakeholder/ANSP to request
sufficient technical information from the developer that would support the
production of an adequate safety case. The responsibility for completing the
safety case lies with the ANSP. However its completion should be a co-operative
effort between the developer and the ANSP with any necessary commercial
considerations subject to agreement between the two.

Aeronautical navigation aids and communication systems

2.34 A wide range of systems, including aids such as ILS, VOR/DME, and Direction
Finders, together with air-ground communications facilities, could potentially be
affected by wind turbine developments. Wind turbines can affect the propagation
of the radiated signal from these navigation and communication facilities
because of their physical characteristics, such as their situation and orientation in
relation to the facility. As a result, the integrity and performance of these systems
can, potentially, be degraded.
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2.35 The CAA has been made aware of research that indicates the possibility of wind
turbines adversely affecting the quality of radio communication between Air
Traffic Controllers and aircraft under their control. Accordingly, as a work-stream
under the DECC Aviation Management Board, the CAA are working in
conjunction with NATS and others to test a variety of civil VHF aircraft radios and
a smaller number of military UHF airborne radios against a simulated wind farm
signature waveform. This research will be published in due course and in the
interim, updates will be provided to the Aviation Management Board™*. Until
further information is available, issues concerning wind turbines and VHF
communications should be dealt with on a case-by-case basis and reference
made to the guidance contained in Section GEN-01 of CAP 670. Information
regarding the technical safeguarding of aeronautical radio stations at
aerodromes, including examples of the minimum dimensions for those areas that
must be safeguarded, is contained in GEN-02 of CAP 670. However, aerodrome
operators and ANSPs are advised to consider each proposal carefully and if
necessary, seek specific technical advice.

Air Traffic Services

2.36 Where an ANSP determines that it is likely that a planned wind turbine
development would result in any of the above effects on their CNS infrastructure,
this may not, in itself, be sufficient reason to justify grounds for rejection of the
planning application. The ANSP must determine whether the effect on the CNS
infrastructure has a negative impact on the provision of the ATS. The developer
should pay for an assessment of appropriate mitigating actions that could be
taken by the ANSP and/or wind energy developer to deal with the negative
impact. The position of an ANSP at inquiry would be significantly degraded if
they had not considered all potentially appropriate mitigations. It is essential that
wind energy developers form a relationship with the relevant ANSP in order to
deal with the impact that their development may have, prior to making an
application.

2.37 Where possible, it can be beneficial for the ANSP to record or plot real traffic
patterns over a period of time using the radar system, and to use this to identify
the prevalent traffic patterns. This can then be compared to the location of the
proposed wind turbine development. Where appropriate and feasible, the
recorded traffic data above a particular project may be released for further
analysis.

2.38 When examining the effects of wind turbines on ATS, particular attention should
be paid to the following:

' Minutes of meetings and other information can be found on the Aviation Management Board Web Page
https://www.gov.uk/government/groups/aviation-management-board-aviation-advisory-panel-and-fund-
management-board
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1. Departure Routes including Standard Instrument Departures;
2. Standard Instrument Arrival Routes;

3. Airspace Classification.

4. Area Navigation (RNAV) and Precision Air Navigation routes;
5. Sector Entry and Exit points;

6. Holding points (including the holding areas);

7. Missed Approach Routes;

8. Radar Vectoring Routes;

9. Final Approach Tracks;

10. Visual Reporting Points;

11. Published Instrument Flight Path for the aerodrome;

12. Potential impact on navigation aids and voice communications;

13. Future airspace and operational requirements where aerodrome growth is
anticipated (Para 2.49 provides comment on future requirements).

2.39 Factors such as the type of radar service being applied and the airspace
classification must also be considered when trying to assess the adverse impact
of wind turbine effects.

Offshore helicopter operations

2.40 Wind energy developments (including anemometer masts) within a 9 NM radius
of an offshore helicopter installation could introduce obstructions that would have
an impact on the ability to safely conduct essential instrument flight procedures
to such facilities in low visibility conditions. Consequently, any such restrictions
have the potential to affect not only normal helicopter operations but could also
threaten the integrity of offshore installation safety cases where emergency
procedures are predicated on the use of helicopters to evacuate the installation.

2.41 Chapter 3 provides background information on the issues related to wind energy
developments and offshore helicopter activities including Helicopter Main Routes
(HMRS).

Maritime and Coastguard Agency (MCA)

2.42 The MCA'’s mission is to deliver safety at sea, counter pollution response and the
coordination of maritime Search and Rescue (SAR) throughout the UK SAR
Region and UK Pollution Control Zone. In the context of aviation, the MCA will
(from early-2016) provide the SAR helicopter service for the UK.
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2.43

2.44

2.45

The increasing numbers and geographical extent of offshore wind farms not only
has the potential to increase the probability of a maritime SAR incident but also
could constrain the MCA's ability to respond to such an incident. It is therefore
strongly recommended that developers consult with the MCA at the earliest
opportunity such that mitigating measures can be designed in from the outset.
The following guidance has been provided by the MCA but should not be taken
as being exhaustive and does not remove the recommendation to consult;
further detail can be found in Maritime Guidance Note 371 and contact details for
the MCA are listed at Appendix B.

The nature of SAR activity necessitates the requirement to conduct SAR within
the confines of offshore wind turbine developments. Given the distance offshore
of some UK windfarms, helicopters may be the only viable means of SAR. While
in clear weather, searches can be conducted from above the maximum blade tip
height, operations in poor weather and rescues themselves may necessitate
SAR operations within a windfarm below blade tip height. As technology
progresses and turbine heights increase, this issue is exacerbated.

Furthermore, when faced with the prospect of long transits to a SAR area, the
presence of adjacent windfarms along the transit route can provide obstacles to
SAR helicopters if conditions do not permit transits to be flown above maximum
blade height.

The MCA has provided the following guidance to mitigate SAR risks:

1. Turbines are positioned in straight lines with a common orientation across the
whole development, creating safe lanes for SAR access.

2. Safe lanes are constructed across the width of the development rather than
the length.

3. Curved or non-linear designs should be avoided.

4. High density perimeter turbines can compromise the safe lanes and should
be avoided.

5. The wind farm should be fitted with lighting that is controllable from the
development control room and which is NVG compatible.

6. The control room for the development should be equipped with VHF (air and
maritime) communications with remote antennas in the wind farm to facilitate
SAR communications.

7. Turbines should be marked with geographically logical numbering to facilitate
navigation within the wind farm.

8. Substations and meteorological masts should be aligned with turbines so as
not to impede SAR lanes.
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9. Where possible, SAR lanes should be aligned with those of adjacent wind
turbine developments or buffer zones created.

Cumulative effects

2.46 There is no doubt that, while developments with small numbers of wind turbines
can have an adverse effect on aviation operations, it is the proliferation of
developments, and the resulting cumulative effect, that is of far more significant
concern. It may be possible to successfully mitigate the effects of a single turbine
or small development; however, the combined effect of numerous individual
turbines or multiple wind turbine developments can be hard, if not impossible, to
mitigate. Therefore it is feasible that ANSPs may lodge objections to subsequent
developments in areas where they had previously been able to accommodate
proposed wind turbine developments.

2.47 The cumulative effect of geographically separated wind turbine developments
may have more impact on aviation than if such developments were located in
close proximity to each other. For example, individual areas of clutter separated
by 5 NM could have more impact on the provision of ATS than one slightly larger
area of clutter. This does not mean to suggest that large areas of clutter are
always more preferable; however, this should be taken into consideration and
discussed with the ANSP.

2.48 For aerodrome operators or en route service providers, there is a difficulty in
protecting aviation activity from these cumulative effects, in part because
planning applications are generally dealt with on a ‘first come, first served’ basis.
All approved applications™ must be taken into account when considering future
applications. This could lead to a situation whereby viable applications are
objected to on the grounds of cumulative effect even though other, potentially
less viable, projects have not been completed due to the inability, for a variety of
reasons, to satisfactorily resolve suspensive conditions.

2.49 The basis for an objection based on cumulative effect would be that the safety
and efficiency of the aerodrome or en-route service may not be maintained or
that the growth of an aerodrome or en-route service may be constrained.
However, the decision concerning how firm these future plans have to be in order
to be considered would be within the remit of the LPA. Nevertheless, airports are
encouraged to produce ‘Master Plans’ indicating their future development plans.
It is anticipated that these may be taken into consideration by an LPA.

2.50 It is recognised that many potential developments fail to reach maturity within the
formal planning stage. Nevertheless, it is in the interests of aviation stakeholders

2 Including developments subject to 'suspensive conditions': where planning approval is granted subject to
final agreement between an aviation stakeholder and a developer concerning an appropriate mitigation
solution.
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to take all developments about which they are aware into account until they have
been formally notified that a proposal has been abandoned. Therefore, it is in a
wind turbine developer’s interest to inform all involved parties when such
developments are abandoned or postponed.

Turbulence

2.51 Turbulence is caused by the wake of the turbine which extends down-wind

behind the blades and the tower, from a near to a far field. The dissipation of the
wake and the reduction of its intensity depend on the convection, the turbulence
diffusion, the topography (obstacles, terrain etc.) and the atmospheric conditions.

2.52 There is evidence of considerable research activity on modelling and studying the

wake characteristics within wind developments, using computational fluid
dynamics techniques, wind tunnel tests and on site LIDAR measurements. A
literature survey was recently conducted by the University of Liverpool and CAA®
to establish the scale and the advances of current research on this front.

2.53 It is recognised that aircraft wake vortices can be hazardous to other aircraft, and

that wind turbines produce wakes of similar, but not identical, characteristics to
aircraft. Although there are independent bodies of knowledge for both of the
above, currently, there is no known method of linking the two. Published research
shows measurements at 16 rotor diameters downstream of the wind turbine
indicating that turbulence effects are still noticeable™. Measurement work has
been focused on the near wake due to technical challenges of the experimental
set up, while modelling studies are capable of examining the wake turbulence
further downstream™®. Although models can be used to study the effects of the
far wake, verification and validation processes of these models are still
ongoing™’.

2.54 There are currently no Mandatory Occurrence Reports (MOR)*® or aircraft

accident reports related to wind turbines in the UK. However, the CAA has
received anecdotal reports of aircraft encounters with wind turbine wakes

13 http://iwww.liv.ac.uk/flight-science/cfd/wake-encounter-aircraft/

14

15

16

17

18

Wind Turbine Wake Analysis, L.J. Vermeer, J.N. Sorenson, A Crespo, Progress in Aerospace Sciences, 39
(2003) 467-510.

Calculating the flow field in the wake of wind turbines, J.F. Ainslie, Journal of Wind Engineering and
Industrial Aerodynamics, 27 (1988) 213-224.

Turbulence characteristics in wind-turbine wakes, A Crespo and J Hernandez, Journal of Wind Engineering
and Industrial Aerodynamics 61 (1996) 71-85.

Investigation and Validation or Wind turbine Wake Models, A Duckworth and R.J. Barthelmie, Wind
Engineering, 32 (2008) 459-475. Also http://www.liv.ac.uk/flight-science/cfd/wake-encounter-aircraft/

CAP 382 - The Mandatory Occurrence Reporting Scheme - comment verified against CAA database up to
30 June 2015.

February

16 Page 31


http://www.liv.ac.uk/flight-science/cfd/wake-encounter-aircraft/
http://www.liv.ac.uk/flight-science/cfd/wake-encounter-aircraft/

CAP 764 Chapter 2: Impact of wind turbines on aviation

representing a wide variety of views as to the significance of the turbulence.
Although research on wind turbine wakes has been carried out, the effects of
these wakes on aircraft are not yet known. Furthermore, the CAA is not aware of
any formal flight trials to investigate wake effects behind operating wind turbines.
In the UK wind turbines are being proposed and built close to aerodromes (both
licensed and unlicensed), including some developments on aerodrome sites,
indicating an urgent need to assess the potential impact of turbulence on aircraft
and in particular, to light aircraft and helicopters.

2.55 The CAA has so far investigated the effects of small wind turbine wakes on GA
aircraft'®. The results of this study show that wind turbines of rotor diameter (RD)
of less than 30m should be treated like an obstacle and GA aircraft should
maintain a 500ft clearance. Regarding wind turbines of larger RD than 30m,;
these are subject to further investigations. Until the results of these
investigations are available, discussions between aerodrome managers and wind
farm developers are encouraged, taking note of existing CAA safeguarding
guidance. As the results of this research become available the CAA Wind Energy
web pages will be updated.

2.56 Pilots of any air vehicle who firmly believe that they have encountered significant
turbulence, which they believe to have been caused by a wind turbine, should
consider the need to report this through the existing MOR scheme.

2.57 Until the result of further research is known, analysis of turbulence can only be
undertaken on a case-by-case basis, taking into account the proximity of the
development and the type of aviation activity conducted. Whilst being a
consideration for all aircraft (particularly in critical stages of flight), turbulence is of
particular concern to those involved in very light sport aviation such as gliding,
parachuting, hang-gliding, paragliding or microlight operations as in certain
circumstances turbulence could potentially cause loss of control that is
impossible to recover from.

Wind turbine wake physics

2.58 Wind turbine wake is dependent on many parameters. The thrust generated by
rotor, the tip velocity ratio (blade tip velocity to wind speed), wind direction and
speed, turbulence level in free stream, weather condition and the geometry of
wind turbine all have impacts on the characteristics of the wake. Due to all these
parameters, it is difficult to scale wake results from a small to a large wind

9 hitp:/mww. liv.ac.uk/flight-science/cfd/wake-encounter-aircraft/
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turbine. For this reason the work carried out by Liverpool University® is, at
present, restricted to small wind turbines of less than 30m of RD.

2.59 The wake of a wind turbine can be divided into a near and a far region. The near
wake is the area just downstream of the rotor up to one RD, where the effect of
the rotor properties, including the blade aerodynamics and geometry determine
the flow field. Near wake research is mainly focused on the wind turbine’s
performance and the physics of power extraction. The far wake is the region
beyond the near wake, where the details of the wake are less dependent on the
rotor design. The main interest in this area is the wake interference with other
wind turbines (e.g. in a wind farm) or passing-by aircraft (wind turbine wake
encounter). Here, flow convection and turbulent diffusion are the two main
mechanisms that determine the flow field.

2.60 LIDAR field measurements on a WTN250 wind turbine at East Midlands Airport,
UK, indicated that statistically, the wake velocities recovered to 90% of the free
stream velocity at the downstream distance of 5 RD. It is expected that the work
conducted by Liverpool University will continue with LIDAR surveys of larger wind
turbines to provide reliable wake data to allow the study of the encounters using
flight simulations. These results will be made public as soon as they become
available.

2.61 Based on the models described in the Liverpool University Research Paper??,
schematics of the wake region for small wind turbines are given in the following
figures. The figures show the zone where wake encounter has potential to cause
severe impact on the encountering GA aircratft.

Figure 1: Schematic of the wind turbine wake. The effect of wake is weaker
beyond 5-RD downwind for the wind turbines of diameter < 30m.
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20 hitp:/iwww.liv.ac.uk/flight-science/cfd/wake-encounter-aircraft/

2 hitp://www.liv.ac.uk/flight-science/cfd/wake-encounter-aircraft/
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Figure 2: The cylindrical region downwind the rotor should be
avoided. Its size is 5RD (downwind) by 2RD (vertical). Coloured
helices indicate wake vortices and decay.

Economic issues

2.62

As a result of the role and responsibilities of the CAA and aviation stakeholders,
action will be taken to maintain the high standards of safety, efficiency and
flexibility. However, it is possible that aviation activity might have to be
constrained as a consequence of proposed wind energy developments. Even in
circumstances where a proposed development may not affect a current activity,
future expansion (for example, as listed in an Aerodrome Master Plan) may be
restricted were it to go ahead. This could eventually have an economic impact on
the aerodrome, ANSP or activity, and this aspect should be taken into
consideration when assessing the impact of any proposed wind turbine
development. Therefore, it is considered entirely appropriate for an aerodrome to
include an assessment of the economic impact that may arise from a proposed
wind turbine development. However, it is important to note that comments made
in this respect need to be unambiguous in order to allow an LPA to ensure that
this important aspect is taken into account appropriately.

En-route obstructions

2.63

It is possible that an existing or proposed wind turbine development that does not
infringe an aerodrome OLS may nevertheless have a potential impact upon local
aviation activity. For example, a development beyond an OLS, but only
marginally clear (laterally or vertically), of Controlled Airspace (CAS), might be
assessed as having a potential adverse impact upon operations within Class G
(uncontrolled) airspace due to the potential for the creation of ‘choke points’
where aircraft are forced into a reduced volume of available airspace
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2.64

2.65

Whilst the CAA will highlight such issues away from the immediate vicinity of
aerodromes, aerodrome operators/licensees should be cognisant of these issues
when engaging with other parties on wind turbine associated matters. Further
related comment is contained at Chapter 3 (Obstructions, Lighting and Marking).

Figure 3: Difficulties in visually acquiring anemometer masts.

Wind turbine developers should be aware that anemometer masts are often
difficult for pilots to acquire visually (see Figure 3 above), and so aviation
stakeholders may assess that individual masts should be considered a
significant hazard to air navigation and may request (either during the planning
process, or post-installation) that masts be lit and/or marked. Typically, there is
no legal mandate for structures smaller than 150 m (492 ft) to be lit. Whilst the
CAA would not in isolation make any case for lighting and/or marking of
structures that is not required under existing regulation, the CAA would typically
support related aviation stakeholder proposals to aid the visual conspicuity of
anemometer masts on a case by case basis. Individual cases should not set a
precedent for future requests. The MCA is likely to require that all offshore masts
are lit to mitigate the risks to SAR helicopters. In addition, onshore masts have to
potential to pose a risk to general aviation. To that end, the General Aviation
Awareness Council (on behalf of other GA representative bodies) and a number
of helicopter operators, with the in principle agreement of RenewableUK (the
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UK's leading not for profit renewable energy trade association), have asked that
the following request be relayed by the CAA on their behalf®*:

"Anemometer masts and/ or their guy wires should be equipped with aids to
increase their daytime visual conspicuity where a risk based proposal
demonstrating specific need for such measures has been submitted by the
aviation stakeholder. Noting that the deployment of any such measure can only
be mandated by the relevant Planning Authority, it is acknowledged that such
visual conspicuity aids should not impact upon the integrity of the structure itself,
the data generated or risk to personnel these aspects are for the developer to
consider/assess.

The most effective means of achieving this may be the use of orange marker
buoys on the guy wires, such as those that may be fitted to overhead power
cables (the use of which has some basis in international regulatory direction).
However it is noted that in some locations the structural loads imposed by such
markers may be unacceptable. In such cases, the goal of increasing the visual
conspicuity of masts and supporting guys might be achieved by different means,
which generally place little or no additional structural load on the mast/guy
combination. Such means include:

1. Painting all or part of the mast; options could include alternate contrasting
stripes, such as orange and white, or a single contrasting colour (noting that
it may need to contrast with terrain, or sky, or both) and/or,

2. Reflective bird flight deflectors of minimum 120mm diameter fitted to the guy
wires at intervals, and/or

3. High visibility sheaths enveloping the supporting guy and/or

4. Ground mats, or construction such as a box, of a contrasting colour scheme
to the ground at the foot of the mast.

Whichever method is chosen it will need to satisfy all other relevant planning
considerations. For example, bird deflectors may be required for bird protection
reasons, and visual intrusion concerns may need to be taken into account. Itis
envisaged that the norm would be that one method would suffice."

It is recommended that agreement should be sought, through dialogue between
the aviation stakeholder, the developer and the LPA regarding the most

appropriate method of mitigation. However, should the LPA require further input
regarding the general requirement for increasing the visual conspicuity of lattice
masts or the specific need in any particular case, enquiries should be forwarded

%2 This text is routinely replicated in CAA Correspondence when asked to comment on related planning
applications.
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to the GAAC at GAAC, Bicester Airfield, Skimmingdish Lane, Bicester, Oxon,
OX26 5HA (e-mail planning@gaac.org.uk).

2.66 Where such obstacles affect operations on an aerodrome, it is the responsibility
of the aerodrome operator to ensure appropriate publication in the UK
Aeronautical Information Publication (AIP), and to ensure that they establish an
effective working relationship with their LPA to ensure that they are consulted
when appropriate.

Emergency Services Aviation Support Units (ASUS)

2.67 Since the inception of emergency aviation, there has been a dramatic rise in the
number of police and air ambulance operators as well as a small number of fire
brigade operations. Due to their unique operating nature, it is difficult to predict
the impact of wind turbine developments on these ASUs. It is important,
therefore, for emergency service ASUs to engage with all relevant LPAs within
their operating area to ensure that they are consulted when planning applications
are made. The CAA encourages developers and LPAs to consult with local
ASUs, and would be supportive of claims to mark or light turbines that do not fall
under article 219 of the ANO where a case by case assessment demonstrates
there is a justifiable benefit.

2.68 Police ASUs are licensed by the CAA to operate below 500 feet Above Ground
Level (AGL) in order to carry out their duties. Police helicopters will routinely
follow main roads and motorways but may also transit along open land,
sometimes in difficult weather conditions, during their operations and may need
to land anywhere; although they will also have specifically designated landing
sites. It should be noted that while some Police ASUs fly with Night Vision
Goggles (NVGSs), their use is not currently universal. Police Aviation in England
and Wales is centrally coordinated by the National Police Air Service (NPAS)
which is administered by the West Yorkshire Constabulary. Maps showing NPAS
helicopter bases can be found on the NPAS Website. NPAS have recently
established a single email address for windfarm consultations and advice:
npas.obstructions@npas.pnn.police.uk which should be used for
correspondence. The Scottish Police ASU, based in Glasgow, is not currently
part of NPAS and should be contacted directly where appropriate.

Military impact

2.69 Wind turbine developments can have a detrimental effect on military operations.
Military aviation operations predominantly take place in Class G airspace and can
differ markedly from civil operations, particularly with respect to operational low
flying, and the sensitivity of military CNS facilities. The DIO are to be consulted in
all cases where a proposed wind turbine development may affect military
operations. More information is available from the DIO Website.
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Chapter 3
Safeguarding considerations

General considerations

3.1. There are a significant number of certificated or licensed aerodromes in the UK.
In the region of one third of these, along with en-route CNS, have been
designated by the Government as aerodromes to be safeguarded by statutory
process, this is known as ‘official safeguarding’. As part of this process, CAA
certified maps of these officially safeguarded aerodromes and en route technical
sites are produced and a Statutory Direction obliges associated LPAs to consult
the aerodromes operators about proposed developments that fall within the
boundaries specified on the maps.

3.2. Those aerodromes and CNS sites that are not safeguarded by statutory process
can be unofficially safeguarded by agreeing protection measures with their LPA.

3.3. Further information about aerodrome safeguarding can be found on the
Publications Section of the CAA website.

Safeguarding maps

3.4. Maps of officially safeguarded aerodromes and en route CNS technical sites are
produced and submitted to LPAs. These maps denote the areas where
consultation should take place with the aerodrome operator.

3.5. Other aerodromes may produce a safeguarding map and request that their LPA
recognise their wish to be included in consultation for planning purposes. It is the
published advice of the Government?® that all aerodromes should take steps to
protect their locations from the effects of possible adverse development by
agreeing a safeguarding procedure with the LPA.

Wind turbine safeguarding maps

3.6. In order to assist the consultation process with wind turbine developers and in
providing a diagrammatic illustration of the related aviation issues in discussion
with LPAs, a number of aerodromes have developed specific wind turbine
safeguarding maps, which graphically depict the aviation operator’s assessment
of the desirability and feasibility of wind turbine developments. Areas are shown
where development would be either undesirable, undesirable but possible, or
acceptable (albeit potentially with constraints to address cumulative effects and

% The Town and Country Planning (Safequarded Aerodromes, Technical Sites and Military Explosives

Storage Areas) Direction 2002
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proliferation issues). Other aerodromes have simply prepared radar consultation
zone maps, given the dynamic nature of cumulative effects.

Safeguarding of technical sites

3.7. There is a statutory process to safeguard certain sites which are integral to the
provision of en-route ATS. Radar and radio stations, navigation beacons and
some microwave communications links are subject to such arrangements®,
LPAs have an obligation to consult the operators of such sites as defined in
official safeguarding maps. Developers may also request discussion with site
operators in order to provide necessary mitigation. The International Civil Aviation
Organization (ICAO) Eur Doc 015 and CAP 670 are sources of guidance to
provide a basis for such discussion.

Obstructions, lighting and marking

3.8. The treatment of land-based obstacles to air navigation is covered by existing
legislation. Obstacles located close to licensed aerodromes are covered under
Section 47 of the Civil Aviation Act 1982. Government aerodromes are similarly
covered under the Town & Country Planning Act (General Permitted
Development) Order 2000. article 219 of the ANO 2009 details the requirement
for the lighting of land-based tall structures located outside of the safeguarded
areas of licensed and government aerodromes.

3.9. Onshore Obstacle Lighting Requirement ICAO regulations (Annex 14 Chapter 6)
and article 219 of the ANO 2009 require that structures away from the immediate
vicinity of an aerodrome, which have a height of 150 m (492 ft) or more AGL are:

1. Fitted with medium intensity steady red lights®® positioned as close as
possible to the top of the obstacle?®, and also equally spaced at intermediate
levels, so far as practicable, between the top lights and ground level with an
interval not exceeding 52 m;

2. llluminated at night, visible in all directions and any lighting failure is rectified
as soon as is reasonably practicable;

*|CAO EUR DOC 015 recommends safeguarding zones for VORs.

'Medium intensity steady red light' means a light that complies with the characteristics described for a
medium intensity type C light as specified in Volume 1 (Aerodrome Design and Operations) of Annex 14
(Third edition November 1999) to the Chicago Convention.

In relationship to wind turbines, the requirement to fit aviation obstruction lighting ‘as close as possible to the
top of the obstacle’ is typically translated to mean the fitting of lights on the top of the supporting structure
(the nacelle) rather than the blade tips. However, any case by case study related to onshore turbines with
a maximum height at or above 150m AGL may conclude that additional or amended lighting specifications
are required.

25

26
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3. Painted appropriately: the rotor blades, nacelle and upper 2/3 of the
supporting mast of wind turbines that are deemed to be an aviation
obstruction should be painted white, unless otherwise indicated by an
aeronautical study.

3.10. In addition, the CAA will provide advice and recommendations regarding any
extra lighting requirements for aviation obstruction purposes where, owing to the
nature or location of the structure, it presents a significant hazard to air
navigation. However, in general terms, structures less than 150 m (492 ft) high,
which are outside the immediate vicinity of an aerodrome, are not routinely lit;
unless the ‘by virtue of its nature or location’ argument is maintained. UK AIP
ENR 1.1 para 5.4 'Air Navigation Obstacles' refers.

3.11. When input is sought, the CAA routinely comments to the effect that, in respect to
a proposed wind turbine development, there might be a need to install aviation
obstruction lighting to some or all of the associated turbines, when specific
concerns have been expressed by other elements of the aviation industry; i.e. the
operators. For example, if the MoD or a local aerodrome suggest and can
support such a need, the CAA (sponsor of policy for aviation obstruction lighting)
would wish, in generic terms, to support such a claim. However, this would only
be done where it can reasonably be argued that the structure(s), by virtue of
its/their location and nature, could be considered a significant navigational
hazard. That said, if the claim was clearly outside credible limits (i.e. the
proposed turbine(s) was/were many miles away from any aerodrome or it/they
were of a height that was unlikely to affect even military low flying), the CAA
would play an ‘honest-broker’ role. It is unusual for the CAA, in isolation, to make
a case for aviation warning lighting unless article 219 demands such lighting.

3.12. All parties should be aware that, in any case where a wind turbine development
lies (or would lie) outside any aerodrome safeguarding limits and the turbine
height was less than 150 m (492 ft) (and therefore the provisions of article 219 of
the ANO 2009 would not apply), the aviation industry, including the CAA, is not in
a position to demand that the turbines are lit. In such cases the decision related
to the fitting of aviation warning lighting rests with the relevant LPA, which will
necessarily need to balance the aviation lighting requirement against other
considerations (e.g. environmental). If deemed as an aviation obstruction, and
thus requiring a specific marking scheme, the CAA advice on the colour of wind
turbines would align with ICAO criteria.

3.13. Whilst anemometer masts are likely to remain below the threshold that requires
they be lit, there may be instances where their lighting is deemed prudent.
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Offshore obstacle requirements

3.14. Whilst the mandated requirement for the lighting of wind turbines generators in
UK territorial waters?’ is set out at article 220 of the UK ANO (2009) as amended,
additional guidance is provided below.?®

3.15. The article requires medium intensity (2000 candela) steady red lighting mounted
on the top of each nacelle and requires for some downward spillage of light. The
article also allows for the CAA to permit that only turbines on the periphery of any
wind farm need to be equipped with aviation warning lighting. Such lighting,
where achievable, shall be spaced at longitudinal intervals not exceeding 900
metres®. There is no current routine requirement for offshore obstacles to be
fitted with intermediate vertically spaced aviation lighting, however, given the
potential increase in maximum height of the next generation of offshore wind
turbines with nacelle heights potentially approaching 150m above sea level,
additional lighting may be required. The CAA will consider such applications on a
case by case basis.

3.16. To resolve concerns from the maritime community, work has been undertaken to
develop an aviation warning lighting standard which is clearly distinguishable
from maritime lighting. Where it is evident that the default aviation warning
lighting standard (article 220) may generate issues for the maritime community, a
developer can make a case, that is likely to receive CAA approval, for the use of
a flashing red Morse Code Letter ‘W’ instead. There is, however, no intent to
change the lighting intensity specifications set out in article 220; indeed those
specifications remain the default aviation warning lighting requirement.

3.17. Where flashing lights are used, they are to be synchronised to flash
simultaneously®. Where the Flashing Morse W standard is approved by the CAA
and utilised, the recommendation is for a 5 second long sequence, visually
synchronised across aviation and maritime lighting sequences.

3.18. Attention is drawn to the provisions that already exist within article 220 that
require the reduction in lighting intensity at and below the horizontal and allow a
further reduction in lighting intensity when the visibility in all directions from every
wind turbine is more than 5km. All offshore wind turbine developers are expected

" Taken to apply to any wind turbine generator or meteorological mast that is situated in waters within or
adjacent to the United Kingdom up to the seaward limits of the territorial sea. However, the CAA will
provide similar planning advice related to the lighting of wind turbines and meteorological mast beyond the
limits of UK Territorial Waters.

%8 This guidance replaces CAA Policy Statements 22 November 2012 ‘Lighting of Wind Turbine Generators in
United Kingdom Territorial Waters’ and 27 April 2012 ‘Failure of Aviation Warning Lights on Offshore Wind
Turbines'.

# |CAO Annex 14 Volume 1 paragraph 6.3.14.

% |CAO Annex 14 Volume 1 paragraph 6.4.3.
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to comply fully with the requirement aspect and to make full use of the additional
allowance that exists within article 220.

3.19. In addition to the article 220 mandated lighting, there may also be lighting
requirements associated with winching and SAR operations. The lighting needed
to facilitate safe helicopter hoist operations to wind turbine platforms is set out in
CAP 437. Information on SAR Requirements can be found in Maritime Guidance
Note 371 and a summary of relevant aspects can be found in Chapter 2 of this
document. It is recommended that SAR lighting requirements are agreed with the
MCA at the earliest possible opportunity.

3.20. As offshore wind farms are developed, meteorological masts may be deployed to
ascertain the wind resource characteristics. These masts can be in excess of 100
m tall and are extremely slender rendering them potentially inconspicuous to
aviators flying over the sea, particularly when there are no other structures
nearby. This is potentially hazardous, particularly during helicopter operations
when it may be necessary to descend in order to avoid icing conditions.
Consequently the CAA recommends that all offshore obstacles (regardless of
their location within or outside of territorial waters) that are over 60 m (197 feet)
above sea level should be fitted with one medium intensity steady red light
positioned as close as possible to the top of the obstacle.

3.21. The CAA does not typically request specific markings for offshore obstacles.
However, any aviation stakeholder that considered a particular structure to be a
significant navigational hazard could make a case for it to be lit and/or marked to
increase its visual conspicuity. The request (as opposed to mandate) for such
lighting and/or marking would need to be negotiated with the owner of the
structure or, if at the planning stage, the relevant planning authority. If asked for
comment, it would be unlikely that the CAA would have any fundamental issue
associated with an appropriate aviation stakeholder's case for lighting/marking of
any structure that could reasonably be considered to be a significant hazard.

3.22. For military aviation purposes the MoD may suggest an additional offshore
lighting requirement. Whilst it is possible that the lighting standard described
above will meet the MoD needs, it is recommended that in all cases developers
additionally seek related input from the DIO.

Failure of offshore lighting

3.23. Article 220 (7) of the ANO 2009 states “In the event of the failure of any light
which is required by this article to be displayed by night the person in charge of a
wind turbine generator must repair or replace the light as soon as reasonably
practicable.” It is accepted that in the case of Offshore Obstacles there may be
occasions when meteorological or sea conditions prohibit the safe transport of
staff for repair tasks. In such cases International Standards and Recommended
Practices require the issue of a Notice to Airmen (NOTAM).
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3.24.

3.25.

3.26.

3.27.

3.28.

3.29.

The CAA considers the operator of an Offshore Wind Farm as an appropriate
person for the request of a NOTAM relating to the lighting of their wind farm.
Should the anticipated outage be greater than 36 hours then the operator shall
request a NOTAM to be issued by informing the NOTAM section (operating 24
hours) of the UK Aeronautical Information Service (AIS) by telephoning +44 (0)
20 8750 3773/3774 as soon as possible. AlS will copy the details of the NOTAM
to the operator and to the CAA.

The following information should be provided:
1. Name of wind farm (as already recorded in the AIP3Y).

2. ldentifiers of affected lights (as listed in the AIP) or region of wind farm if fault
is extensive (e.g. North east quadrant/south west quadrant/ entire or 3 NM
centred on position 515151N 0010101W).

3. Expected date of reinstatement.
4. Contact telephone number.

Note that if the turbine or wind farm does not have a listing in the AIP then it will
not be possible to issue a NOTAM. Typically all offshore turbines of a maximum
blade tip height of 300 feet or more will be recorded within the AIP.

In order to expedite the dissemination of information during active aviation
operations the wind farm operator may also consider establishing a direct
communication method with aviation operators in the area. These may include:

1. Air Traffic Service Units e.g. Aberdeen Radar or Anglia Radar.
2. Local airports.
3. Local helicopter operators.

The information will be the same as in the NOTAM request, and should also
include a note that a NOTAM has been requested, or if available, the NOTAM
reference.

If an outage is expected to last longer than 14 days then the CAA shall also be
notified directly at windfarms@caa.co.uk (normal working hours) to discuss any
issues that may arise and longer term strategies.

Consultation zones around offshore helidecks

3.30.

For many years, the CAA has emphasised the importance of operators and
developers taking into consideration all existing and planned obstacles around
offshore helicopter destinations that might impact on the safe operation of

%1 UK Aeronautical Information Publication (www.ais.org.uk) En Route Supplement 5.4.
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associated helicopter low visibility approaches in poor weather conditions. In
order to help achieve a safe operating environment, a consultation zone of 9 NM
radius exists around offshore helicopter destinations. This consultation zone is
not a prohibition on development within a 9 NM radius of offshore operations, but
a trigger for consultation with offshore helicopter operators, the operators of
existing installations and exploration and development locations to determine a
solution that maintains safe offshore helicopter operations alongside the
proposed development. This consultation is essential in respect of established
developments. However, wind energy lease holders, oil and gas developers, and
petroleum licence holders are advised to discuss their development plans with
each other to minimise the risks of unanticipated conflict at a later date. Topics
for discussion within any such consultation should include, but are not limited to:

1. Prevailing weather conditions, including predominant wind direction;
Manning status of the installation;
Frequency of flights to the installation and predominant routes;

Performance limitations of offshore helicopter types utilising the helideck;

Mandated constraints on approaches to helidecks on installations;

2
3
4
5. Established helicopter instrument and low visibility approach procedures;
6
7. Long term access to well and subsea infrastructure;

8

Concurrent wind farm operations and oil and gas operations to well and
subsea infrastructure;

9. SAR operations to the installation in the event of an emergency;
10. Location and height of potential obstacles including proposed wind turbines.

3.31. The following paragraphs provide, in layman’s terms, an explanation of the
reasoning behind the need for the 9 NM consultation zone. While procedures will
differ depending upon the installation, operator and aircraft type involved, the
following notes are based upon Commission Regulation (EU) No 965/2012 (the
European Air Operations Regulation), improved flight procedure documentation
and the practical application of such requirements:

1. Basic Requirement. The 9 NM consultation zone aims to provide a volume of
obstacle-free airspace within which a low visibility approach profile and, in the
event of a pilot not being able to complete his approach, a missed approach
can be flown safely. Such profiles must allow for an acceptable pilot
workload, a controlled rate of descent, one engine inoperative performance
and obstacle clearance.
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2. Approach. Routinely, helicopters making manually flown radar/GPS

approaches and, in the future, autopilot-coupled approaches, to offshore
installations will commence the approach from not below 1500 ft Above Mean
Sea Level (AMSL) or 1000 ft above obstacles, whichever the higher. As
helicopters approaching offshore installations must make the final approach
substantially into wind, the approach could be from any direction. The
obstacle-free zone must, therefore, extend throughout 360° around the
installation to prevent restrictions being placed on the direction of low visibility
approaches and departures. Additionally, during the approach, all radar
contacts have to be avoided by at least 1 NM which could interfere with the
necessary stable approach path if manoeuvring is required. The approach
sequence and descent below 1500 ft routinely commences from about 8 NM
downwind of the destination installation and the final approach starts at
around 5-6 NM and 1000-1500 ft. The helicopter descends to a minimum
descent height (at least 200 ft by day and 300 ft at night), which is commonly
achieved within 2 NM of the helideck having descended on a ‘glide path’ of
between 3—4°. Thereafter, it flies level at that height towards the Missed
Approach Point (MAPt). As the helicopter approaches the MAPt, a minimum
of 0.75 NM from the offshore destination, the pilot must decide whether or not
he has the required the necessary visual references to proceed to land or, if
not, conduct a go-around following a missed approach procedure.

Go-Around and Missed Approach Procedure (MAP). Upon initiating a go-
around, the pilot will follow a MAP whereby the helicopter is either turned
away from the destination structure by up to 45° and climbs, or climbs
straight ahead depending on the procedure being used. The anticipated rate
of climb during the missed approach phase is based upon one engine
inoperative performance criteria and could be quite shallow (1-2°). For
obvious safety reasons, a go-around involving a climb from the minimum
descent height needs to be conducted in an area free of obstructions as this
procedure assures safe avoidance of the destination structure.

Departure Procedure. On departure from an offshore installation the aircraft
will be climbed vertically over the deck to a height determined by its
performance criteria and is committed to the take off once a nose down
attitude is adopted. If during this phase an engine failure is experienced then
the anticipated rate of climb will be the same as described above for the
MAP; however, the climb could start from as low as 35 ft above sea level
dependent on deck height. The distance to climb to a safe altitude by which
either a turn can be carried out, or straight ahead, to reach separation from
obstacles will be dependent on aircraft one engine inoperative performance
criteria. The aircraft can be up to 10° either side of the departure heading and
the radius of any turn carried out can be up to 1000 m.
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3.32. In summary, obstacles within 9 NM of an offshore destination would potentially
impact upon the feasibility to conduct some helicopter operations (namely, low
visibility or missed approach procedures) at the associated site. Owing to the
obstruction avoidance criteria, inappropriately located wind turbines could delay
the descent of a helicopter on approach such that the required rate of descent (at
low level) would be excessive and impair the ability of a pilot to safely descend to
200/300 ft by the appropriate point of the approach (2 NM). If the zone is
compromised by an obstruction, it should be appreciated that routine low visibility
flight operations to an installation may be impaired with subsequent
consequences for the platform operator or drilling unit charterer. One such
consequence could be that the integrity of offshore platform or drilling unit safety
cases, where emergency procedures are predicated on the use of helicopters to
evacuate the installation, is threatened. Additionally, helicopter operations to
wind farms may impact on oil and gas operations. It is therefore essential that
the installation operators, helicopter operators and other interested parties are
engaged in the consultation process.

Helicopter Main Routes (HMR)

3.33. HMRs, as defined in the UK AIP, have been in use over the North Sea and in
Morecambe Bay for many years. Whilst such routes have no lateral dimensions
(only route centre-lines are charted) they provide a network of offshore routes
utilised by civilian helicopters. Wind turbine developments could impact
significantly on operations associated with HMRs: the effect will depend on the
degree of proliferation, and so a small number of individual turbines should cause
minimal effect. However, a large number of turbines 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. The ability of a helicopter
to fly higher would be dependent upon the 0° isotherm (icing level); this might
preclude the aircraft from operating on days of low cloud base if the 0° isotherm
was at 2000 ft or below as the aircraft must be able to descend to a clear area
below cloud and with a positive temperature to safely de-ice if necessary.

3.34. There should be no obstacles within 2 NM either side of HMRs but where
planned should be consulted upon with the helicopter operators and ANSP. The
2 NM distance is based upon: operational experience; the accuracy of navigation
systems; and, importantly, practicality. Such a distance (2 NM) would provide
time and space for helicopter pilots to descend safely to an operating height
below the icing level. For the purpose of transiting wind turbine developments
under Visual Flight Rules, corridors may be established that are no less than 1
NM wide. Additionally, helicopters (like all aircraft), are required by Commission
Implementing Regulation (EU) No 932/2012 (the Standardised Rules of the Air
Regulation) to avoid persons, vessels, vehicles and structures by a minimum
distance of 500 ft; this applies equally to the avoidance of wind turbines and any
other structure.
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3.35. Notwithstanding the above, low level coverage is of particular importance in the
provision of full ATS to offshore helicopter operators, and ANSPs will need to
give careful consideration to any proposed development that impact on the
supporting PSR feed. Moreover, dependent on the level and type of service
provided prior to the installation of wind turbines, it may prove necessary to
maintain a buffer greater than 2 NM from HMRs in order to maintain the previous
service provision by an ATS provider or ANSP. Further guidance is available
from SARG.

Facilitation of helicopter support to offshore installations

3.36. In order to facilitate construction or maintenance flights within the boundaries of
wind turbine developments, consideration should be given to the use of flight
corridors being built into the development layout plans. Such corridors should be
oriented and their width designed in consultation with the helicopter operators,
given that it will be governed by the VFR performance of the aircraft in use. The
layout of the turbines may also need to consider the requirements of the MCA
with regards to SAR within the field.

Military requirement for Infra-Red (IR) lighting

3.37. Low flying is a vital element of military operations in areas of conflict, and a large
proportion of the flying will be undertaken at night. Low flying training across the
UK can take place as low as 100 ft for fast jet aircraft in Tactical Training Areas,
and 250 ft in Low Flying Areas. Helicopters fly tactically down to 50 ft and
routinely down to100 ft during training sorties in all areas.

3.38. The MoD have recently published Obstruction Lighting Guidance which is also
available via the Aviation and Radar page on the RenewablesUK Website. The
majority of night time flying by MoD aircraft is undertaken by crews equipped with
NVGs; therefore IR vertical obstruction lights will be suitable in most occasions.

3.39. An application for onshore wind turbines will receive notification from DIO
indicating whether IR lights will be suitable. In some cases a combination IR / red
lighting will be required, for example geographical choke points or to denote the
extremities of a larger wind farm.

3.40. Careful attention needs to be taken to ensure that the IR light chosen by the wind
developer meets the MoD’s requirements, as some IR (Light Emitting Diode)
lights are not compatible with military NVGs.

3.41. Requests for clarification should be addressed to the DIO. Contact details are
included in Appendix B.
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Parachute drop zones

3.42. Parachutists drop from heights up to 15,000 ft AGL within a published Drop Zone
(DZ), normally out to a minimum of 1.5 NM/2.8 km radius from the centre of the
Parachute Landing Area (PLA).

3.43. Hazards to PLAs are categorized as:

1. Special Hazard. A hazard which could constitute a special risk to parachutists
and if parachutists were to come into contact with may result in serious or
fatal injury” e.g. stretches of open water, deep rivers, electricity power lines,
wind turbines of a height greater than 15m to blade tip at its highest point,
densely built up areas, cliffs and quarries.

2. Major Hazard. Obstacles, either natural or artificial, which because of their
size may be difficult to avoid and which, if struck by a parachutist, may result
in injury; i.e. large hangars, buildings, woods etc.;

3. Minor Hazard. Any object, either natural or artificial, which should be easily
avoided but which if struck by a parachutist may result in injury; i.e. hedges,
fences, ditches etc.).

3.44. CAP 660 (Parachuting) refers.

3.45. Wind turbines pose a special risk to parachutists and if parachutists were to
come into contact with may result in serious or fatal injury; those over 15 m high
are considered by the British Parachute Association (BPA) to be a Special
Hazard. Wind turbines of 15 m or below are considered Major Hazards.

3.46. PLAs to be used by all designations of parachutists should provide a large open
space of reasonably level ground, which can contain a circle of 250 m radius free
from Major Hazards and largely free from Minor Hazards. These PLAs should be
bordered on at least three sides by suitable overshoot areas, where parachutists
may land if they are unable to land on the PLA: these overshoot areas should be
free from Special Hazards and largely free of Major Hazards.

3.47. Wind turbines over 15 m high (50 feet) are considered a rotating special hazard
and as such if located within the designated DZ would likely result in restrictions
being placed upon any parachute activity within that DZ.

3.48. It is worthy of note that any obstacle over 300 ft (91.4 m) in height is no longer
considered by the BPA to be just a ground obstacle to parachutists, but also an
air obstacle, given that it protrudes into airspace within which parachutists
(particularly in an emergency situation) may not yet have taken control of their
canopies, and so could result in an aerial collision.
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Very light aircraft

3.49. Due to the potential for sudden loss of lift within areas of turbulence, very light
aircraft are operated away from areas of known turbulence or only in areas where
turbulence is consistent and predictable (such as hill sites used by hang-
gliding/paragliding clubs). Introducing a wind turbine to a location that is
frequented by very light aircraft may result in that location becoming unviable or
less attractive to visiting pilots if the turbine generates turbulence that may
exceed the aircraft’s operating limits.
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Chapter 4

Wind turbine development planning process

Pre-planning and consultation

4.1.

The weight of relevant knowledge accrued by wind turbine developers and

ANSPs over the past decade has been substantial: issues are better understood,
and proper procedures for effective consultation are in place. Developers are
required to undertake their own pre- planning assessment of potential civil
aviation related issues. It should also be noted that NATS, the MoD and certain
airports also offer pre-planning services. Table 1 provides an overview of
considerations, and the following paragraphs detail what developers will need to
consider, conducting associated consultations as appropriate.

Table 1: Overview of consultation considerations

CNS Facilities

Obstacle Considerations

Aerodrome
(Consultation

Safeguard PSR and
SSR

OoLS
Impact on procedures

required with = Safeguard Approach | = Need for lighting to aid night time
gerodrome Aids conspicuity
licensee/manager) | , Safeguard Navigation =  Anemometer masts
Beacons
= Safeguard VHF
En Route = Safeguard PSR and = >300 ft/91 m Chart and entry to AIP

(Consultation
required with MoD

SSR
Safeguard Navigation

>150 m (492 ft) Lighting in
accordance with article 219 of ANO

and NERL) Beacons (2009)
= Safeguard VHF = Marking of turbine (upper 2/3 white in
accordance with ICAO guidance)
= Potential for additional lighting
requirements where turbines may be
considered as a significant hazard to
air users
= Anemometer masts
= Emergency Service ASUs and HEMS
(including MCA in remote areas)
Offshore = Safeguard PSR and = Offshore Lighting in accordance with

(Consultation

SSR

article 220 of ANO (2009) and CAP
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CNS Facilities Obstacle Considerations
required with MoD | = Safeguard Navigation 764
NERL and MCA) Beacons = HMR
= Safeguard VHF = Operations around oil and gas
platforms
=  Anemometer masts
= Search and Rescue requirements

4.2. Aerodromes. Whilst not definitive, it should be anticipated that any wind turbine
development within the following criteria®* might have an impact upon civil
aerodrome® - related operations:

1. Unless otherwise specified by the aerodrome or indicated on the
aerodrome’s published wind turbine consultation map, within 30 km of an
aerodrome with a surveillance radar facility. The distance can be far greater
than 30 km depending upon a number of factors including the type and
coverage of the radar and the particular operation at the aerodrome;

2. Within airspace coincidental with any published Instrument Flight Procedure
(IFP) to take into account the aerodrome’s requirement to protect its IFPs;

3. Within 17 km of a non-radar equipped licensed®* aerodrome with a runway of
1100 m or more;

4. Within 5 km of a non-radar equipped licensed aerodrome with a runway of
less than 1100 m;

5. Within 4 km of a non-radar equipped unlicensed aerodrome with a runway of
more than 800 m;

6. Within 3 km of a non-radar equipped unlicensed aerodrome with a runway of
less than 800 m.

% Aerodrome criteria are generically based upon the safeguarding requirements and guidance contained in

Regulation EC 139 of 2014, CAP 168 and CAP 793 (both current and historical). The ranges quoted are
for guidance only. If proposed developments lie marginally outside the ranges highlighted, but
nevertheless in close proximity to other developments, developers are advised to consider the potential
proliferation issues. The object of any pre-planning process is to identify all possible aviation concerns to

the developer at an early stage and as such, the assessment should err on the side of caution.

% In this context the term ‘aerodrome’ includes any site used regularly by aircraft (including helicopters and

gliders) for take-off and landing. The CAA-sponsored, NATS-produced VFR charts depict all such sites

known to the CAA, although effects on uncharted aerodromes must still be considered.

% Licensed in accordance with Part 27 of ANO (2009) as amended.
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4.3.

4.4.

4.5.

4.6.

4.7.

4.8.

The figures above are for initial guidance purposes only and do not represent
definitive ranges beyond which all wind turbine developments will be approved or
within which they will always be objected to. These ranges are intended as a
prompt for further discussion between developers and aviation stakeholders in
the absence of any other published criteria.

Many modern gliders have a glide ratio of at least 50:1 and the most modern
gliders can exceed that, with further progress expected in future. Developments
of wind turbines within 10 km of a gliding site or where the maximum height of the
structure is within a 50:1 angle of a gliding site will present additional
considerations beyond those associated with powered aircraft. Therefore,
notwithstanding the CAA recommended distances quoted above, the British
Gliding Association (BGA) requests that relevant gliding sites and the BGA are
consulted where proposed developments are within 10 km of any charted glider
launch site.

Aerodrome operators should address physical safeguarding issues in
accordance with the guidance contained within relevant EASA documentation,
CAP 168 and CAP 738 as applicable. Operators of unlicensed aerodromes
should refer to CAPs 793 and 738 as applicable and are strongly advised to
engage with their LPA to ensure that their activities and requirements are well
understood. At the very least, unlicensed aerodromes should subscribe to their
LPA’s Weekly Planning List, which will provide them with information on all
planning applications — including wind turbines and anemometer masts — and
therefore provide a mechanism for effective self-briefing for their associated
pilots.

Non-aerodrome related activity. Developers should also consider the potential for
wind turbines to impact upon known general aviation activity that are annotated
on CAA-sponsored, NATS-produced VFR charts, but which are not related to a
recognised or single aerodrome (for example, charted fee-fall parachute DZ and
hang/ para-gliding winch launch sites). Typically, developers will need to engage
direct with relevant aviation operators where a development would be within 3 km
of any such site.

NATS. There may be issues related to en route CNS facilities. Accordingly,
details of any proposal need to be considered by NATS. Developers need to
undertake related consultation as appropriate as NATS will be consulted by the
LPAs. NATS Windfarm web pages provide support.

Lighting and marking. There might be a need to install aviation warning lighting to
some or all of the turbines if increased conspicuity is deemed necessary.
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4.9.

4.10.

Charting. In terms of obstacle charting requirements in the UK, a threshold exists
at 300 ft (91.4m)*

1. Structures with a maximum height of 300 ft (91.4m) above ground level or
higher:

a) There is an ICAO Annex 15 requirement for all obstacles (temporary or
otherwise) over 300 ft (91.4m) AGL to be promulgated in the UK AIP and
charted on civil aviation charts. Accordingly, any such structure is required
to be notified to the Defence Geographic Centre (DGC) who provides the
source of obstacle data, published in the UK AIP at ENR 5.4 no later than
10 weeks prior to construction. Information provided should include the
type of structure and name of location, an accurate location of the
structure(s) in WGS 84 latitude and longitude (degrees, minutes and 1/100
second), an accurate maximum height AMSL/AGL, the lighting status of the
turbines and date for the completion of construction. In addition, the
developer should also provide the maximum height of any construction
equipment required to build the turbines. Removal of turbines is also
required to be notified and expected date of removal. The DGC prefer
notifications to be submitted electronically: mail to dvof@mod.uk.

b) In order to ensure that aviation stakeholders are aware of the turbines while
aviation charts are in the process of being updated, developments should
also be notified through the means of a NOTAM. To arrange an associated
NOTAM, a developer should contact CAA Airspace Regulation®
(AROps@caa.co.uk / 0207 453 6599) no later than 14 days prior to the
commencement of construction with the same information as required by
the DGC. Of note, if the obstacle falls within an Aerodrome Traffic Zone or
Military Aerodrome Traffic Zone, it is the responsibility of that aerodrome to
issue the NOTAM.

2. Structures with a maximum height below 300 ft (91.4m) above ground level.
In the interest of Aviation Safety, the CAA also requests that any
feature/structure 70 ft (21.3m) in height, or greater, above ground level is
also reported to the DGC. It should be noted that NOTAMs would not
routinely be required for structures under 300 ft (91.4m) unless specifically
requested by an aviation stakeholder.

Emergency ASUs. For completeness it would also be sensible to establish the
related viewpoint of local emergency ASUs. This is because of the unique nature
of their operations in respect of operating altitudes and potentially unusual

% The effective height of a Wind Turbine is the maximum height to blade tip.

% Previously named Airspace Utilisation with the email address AUSOps@caa.co.uk. The AROps email
address should now be used for all correspondence and NOTAM requests.
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landing sites. In addition, The MCA is responsible for the provision of SAR
services onshore and offshore. It is recommended that the MCA is consulted on
all offshore developments and one of the factors that it will consider is the
implications of a development on SAR operations (with surface craft and
helicopters). Further information is available in Chapter 2.

4.11. Cumulative effect. The growth in the number of wind turbine developments
(either under consideration, in planning, under construction, or operational), is
significant. It is possible that the cumulative effect of a number of wind turbine
developments in any particular area might potentially result in difficulties for
aviation that a single development would not have generated. See also Chapter
2.

4.12. Cross-boundary. In order to delineate responsibility for the provision of flight
information services to aircraft, airspace is divided up into internationally
recognised Flight Information Regions (FIRs). Airspace in the UK is divided into
the London and Scottish FIRs which together form the UK FIR. Coordinates for
these boundaries are listed in the UK Aeronautical Information Publication
Section ENR 2.1. Offshore developments have the potential to straddle these
boundaries, one example being the consented East Anglia ONE development,
part of which is in the Dutch FIR. Airspace outside the UK FIR is the
responsibility of other European aviation authorities, whose regulations may differ
from those that apply in the UK. Accordingly, wind turbine developers should
contact the CAA for specific guidance in all instances where developments are
likely to approach the limits of the UK FIR.

Formal planning

4.13. Regardless of whether voluntary pre-planning has been undertaken, all
proposals for wind turbine developments must eventually move into a formal
approval process either through the Electricity Act 1989, the Planning Act 2008,
or through the Town and Country Planning Acts®’ . The process is outlined in the
subsequent paragraphs, although these guidelines do not purport to be a
comprehensive guide to planning procedures.

England and Wales

4.14. In England, LPAs currently handle consent applications for land-based
generating stations with a capacity up to 50 MW in accordance with the polices
set out in the National Planning Policy Framework (NPPF) and following the
procedure set out in the Town and Country Planning Act 1990. The Planning Act
2008 sets out thresholds above which certain types of infrastructure development

%" Taken to include the Town and Country Planning Act 1990 and Town and Country Planning Act (Scotland)
1997.
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are considered to be nationally significant. Currently, land-based electricity
generating stations with a capacity over 50MW and offshore generating stations
with a capacity above 100MW are classified as Nationally Significant
Infrastructure Projects (NSIPs), however, it is the Government’s published
intention to amend legislation so that all applications for onshore wind energy
developments are handled by local planning authorities®®. Any developer wishing
to construct an NSIP must first apply for a type of consent known as
‘development consent’. For such projects, the Planning Inspectorate examines
the application and will make a recommendation to the relevant Secretary of
State, who will determine the application. In Wales, onshore applications over 50
MW and offshore applications over 100MW are currently decided by the relevant
UK Secretary of State following the recommendation of the Planning
Inspectorate. Applications for developments under 50 MW are dealt with by the
relevant LPA under the Town and Country Planning Legislation (Wales). The
Welsh Government has published planning advice on renewable energy in the
form of Technical Advice Note (TAN) 8 and in the Planning (Wales) Act 2015. In
addition, the UK Government has expressed the intent to devolve powers to
Welsh Ministers for the consenting of energy schemes both onshore and offshore
of up to 350 megawatts capacity™.

Scotland

4.15. In Scotland, there is currently a similar division of responsibility. Applications for
onshore stations of a capacity up to 50 MW are made to the relevant LPA under
the Town and Country Planning Act (Scotland). Onshore developments with a
capacity greater than 50 MW require consent from the Scottish Government.
These applications are handled on behalf of the Scottish Ministers by the Energy
Consents Unit (ECU) under Section 36 of the Electricity Act (1989). In Scotland,
applications for marine energy (including offshore wind) are made to Marine
Scotland.

Northern Ireland

4.16. Previously in Northern Ireland, the Planning Service (an Agency within the
Department of the Environment), handled all proposals for land-based generating
stations irrespective of capacity. From 1 April 2015, the responsibility for
planning has been shared between 11 new councils and the Department of the
Environment. Applications will be classified as either ‘local’, ‘major’ or being of
‘regional significance’. Criteria for assessing the classification of developments
are contained within The Planning (Development Management) Reqgulations
(Northern Ireland) 2015. An application deemed to be of regional significance

38 Dept of Communities and Local Government online guidance on Renewable and Low Carbon Energy dated
18 June 15.

* The Queens Speech 27 May 2015 - contained within the proposed Wales Bill.
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must be made to, and will be determined by, the Department of the Environment.
Councils will be responsible for determining major and local development
applications. In Northern Ireland, offshore wind farm proposals are the
responsibility of the Department of Enterprise, Trade and Investment.

Micro wind turbines

4.17. The legislation to allow permitted development rights for householders to install
MWTs on their premises came into force on 1 December 2011. Details of the
order can be found in Class H and | of Part 14 in Schedule 2 of The Town and
Country Planning (General Permitted Development) (England) Order 2015. The
same legislation came into force in Wales on 22 May 2012. The legislation
applies to both building mounted and free standing turbines that do not exceed
15 metres and 11.1 metres above the ground respectively. The Planning Portal
hosts the Domestic Wind Turbine Safeguarding Land Tool, which establishes
whether or not a proposed wind turbine will be located on safeguarded land. If
the proposed turbine is not on safeguarded land it has successfully met one of
the requirements of being eligible for permitted development. All turbines that do
not meet the above requirements are currently processed in a manner relevant to
all other scales of wind turbine development.

CAA involvement

4.18. Currently, the CAA can provide the following input to formal planning
submissions for wind turbine developments:

1. Identification of aviation stakeholders that would potentially be affected;

2. Reviewing the aviation section of the Environmental Statement for accuracy
and completeness;

3. Consideration of regulatory requirements;

4. Consideration of whether all other aviation issues known to the CAA have
been taken into account (including other potential developments).

4.19. It should be noted that the CAA is currently only a statutory consultee for onshore
developments in excess of 50MW and for offshore developments in excess of
100MW. Responses to other planning submissions will be made, resource
permitting.

Promulgation of wind turbine developments

4.20. The need to promulgate the existence of tall structures that might constitute a
significant aviation obstruction is self-evident. LPAs routinely advise the DGC of
also report such information to DGC. Through the updated promulgation of a
database document, the SARG Aeronautical Charts and Data section is advised
of all such developments and update aviation charts accordingly. All structures
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(including wind turbines and anemometer masts) in excess of 300 ft in height are
depicted on charts and details of each wind turbine are promulgated in the UK
AIP, ENR 5.4 (CAP 32) 9.2. By exception, structures less than 300 ft high may be
promulgated for civil aviation en-route purposes if their presence is deemed to be
of navigational significance.

Call-ins and inquiries

Call ins

4.21. Whilst the aviation industry has no powers of veto, there is a legal obligation
placed upon LPAs to give warning if they are minded to grant planning
permission against advice given by a statutory safeguarding consultee
(ODPM/DfT/ NAFW Circular 1/2003 and Scottish Executive Circular 2/2003
refer). This process offers an opportunity for the CAA to establish whether a
solution is apparent or, if it fails to resolve the issue, to refer the matter for a
decision by central Government. This procedure is always a last resort, as it is
anticipated that communication and cooperation can obviate the need for it.

Inquiries

4.22. In the event that a planning application is referred to a planning inquiry, the CAA
may be requested by the LPA to provide expert witness evidence. This may be
by providing written statements or by attendance at the Inquiry.

Consistency, accuracy and use of consultants

4.23. When aviation stakeholders are consulted over wind turbine developments, either
at the pre-planning stage or once the formal planning application process has
begun, it is critical that the responses made are consistent, factually accurate and
cover all relevant aspects. It should be noted that these responses may be
subject to challenge and CAA is often asked to provide an impartial regulatory
perspective on what has been submitted.

4.24. In submitting a wind turbine development proposal, developers will regularly
employ subject matter experts in the form of consultants to prepare reports to
identify potential issues and address any issues raised by aviation stakeholders.
This may be in the pre-application stage or to seek to address aviation concerns
following aviation objections. In addition, as part of the formal process,
developers are often required to submit an Environmental Impact Assessment
which will include an assessment of aviation issues and mitigations, often based
on supporting reports commissioned by the developers. If asked for comment,
CAA will request that LPAS pursue any assertions or statements made in respect
of aviation with the appropriate aviation stakeholder, developer or consultant.
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CAA provision of advice

4.25. The CAA is often approached for comment and advice concerning the validity of
objections raised or the suitability of mitigations proposed. However, it is
incumbent upon the developer to liaise with the appropriate aviation stakeholder
to discuss — and hopefully resolve or mitigate — aviation related concerns without
requiring further CAA input. However, if these discussions break down or an
impasse is reached, the CAA can be asked to provide objective comment. It must
be remembered that the CAA has no powers to either prevent wind turbine
developments going ahead or to require that an aviation stakeholder remove
their objection. Nevertheless, by involving the CAA at an appropriate stage, it is
hoped that some form of agreement can be reached that prevents the need for
costly Planning Inquiries that feature aviation as a key issue.

4.26. Of further note is that as the UK's independent civil aviation regulator of, the CAA
will not typically provide comment on MoD objections or arguments unless such
comments have been requested by the MoD. However, in circumstances where
there is a mixture of civil and military objections and where it is appropriate to do
so, the CAA could facilitate discussions between all the parties (including the
MoD).
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APPENDIX A

DECC Governance and meeting structure

Al In addition to work to improve the processes of consultation and assessment,
there is a substantial amount of other activity going on to identify, develop and
implement solutions to the potential impacts that wind turbines can have on radar
systems. It was recognised that it would be beneficial to draw this work together
within a single plan in order to have a coordinated approach to finding solutions
to the wind turbine — radar issue. Therefore, together with stakeholders in the
aviation and wind development sectors, DECC and several partners jointly
developed an Aviation Plan to move work forward so that wind turbine
developments could be developed while, at the same time, the maintenance of
national security and the continued safe operation of our aviation environment
were ensured. The structure and principles of the Aviation Plan were endorsed
by the Wind Energy, Defence and Civil Aviation Interests Working Group in
March 2008.

A2 The overall aim of the Aviation Plan is to provide an evolving suite of generic
mitigation solutions to which wind turbine developers and their aviation
stakeholders can turn when discussing the best potential solutions for any
particular wind proposal. The development of this suite of generic solutions is an
on-going process and builds on a number of solutions that are already available
to wind turbine developers.

A3 The governance of the Aviation Plan is the responsibility of an Aviation
Management Board (AMB), which in turn is supported by a technical-level
Aviation Advisory Panel (AAP). RenewableUK have taken on the responsibility of
establishing an industry funding mechanism that will part- support, financially, the
work-streams within the Plan, which is managed by the Fund Management
Board. All meetings sit quarterly.
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Figure A-1: AMB Governance

A4 The value of the Aviation Plan as a tool for enabling the development of
mitigation solutions has been recognised by key stakeholders that have an
interest in radar systems and wind turbine developments. To ensure the success
of the plan, a number of these have agreed to sign off a second Memorandum of
Understanding® to commit to the full implementation of the Aviation Plan and its
approach to ensuring the timely and effective delivery of solutions to reduce the
effect of wind turbines on aviation interests.

0 hitps://www.gov.uk/government/publications/wind-turbines-and-aviation-radar-mitigation-issues-
memorandum-of-understanding-2011-update
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Contact Information

CAA Contacts

CAA Windfarms

Windfarms

Infrastructure

Safety and Airspace Regulation Group
CAA House

45-59 Kingsway

London

WC2B 6TE

Tel: 020 7453 6534

http://www.caa.co.uk/Safety-Initiatives-and-Resources/Safety-
projects/Windfarms/Windfarms/

windfarms@-caa.co.uk

CAA Aerodromes

For information on aerodrome licensing criteria, obstacle limitation surfaces and call-in
procedures, contact:

Civil Aviation Authority

Aerodromes Standards Department
Safety and Airspace Regulation Group
Aviation House

Gatwick Airport South

West Sussex

RH6 OYR

CAAAerodromeStandardsDepartment@caa.co.uk
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CAA

Air Traffic Standards

Where a service provider has to update the safety documentation for a service as a result
of a wind turbine development, then they should follow standard practice and contact their
regional inspector for approval as necessary. Contact details are below:

CAA En-Route Regulation

Safety and Airspace Regulation Group Aviation House — 2W
Gatwick Airport South

West Sussex

RH6 OYR

Tel: (+44) (0)1293 573060, Fax: (+44) (0)1293 573974

ats.enquiries@caa.co.uk (mark to ‘En-Route Regulation’)

CAA Southern Regional Office (Gatwick)

Regional Manager ATS Safety Regulation (Southern Region)
Air Traffic Standards Division

Safety and Airspace Regulation Group

Civil Aviation Authority

Aviation House

Gatwick Airport South

West Sussex

RH6 OYR

Tel (+44) (0) 1293 573330, Fax: (+44) (0) 1293 573974

ats.southern.reqgional.office@caa.co.uk

CAA Northern Regional Office (Stirling)

Regional Manager ATS Safety Regulation (Northern Region)
Air Traffic Standards Division

Safety and Airspace Regulation Group

Civil Aviation Authority
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ATCO Training and Area Control Centres

First Floor, Kings Park House
Laurelhill Business Park
Stirling

Scotland

FK8 9JQ

Tel: (+44) (0) 1786 457400

ats.northern.regional.office@caa.co.uk

Enquiries about ATS at Area Control Centres and air traffic controller training

establishments should be addressed to:

En Route and College Regulation
Air Traffic Standards

Civil Aviation Authority

Safety and Airspace Regulation Group

Civil Aviation Authority
Aviation House

Gatwick Airport South
West Sussex

RH6 OYR

Tel: (+44) (0) 1293 573259
Fax: (+44) (0) 1293 573974

Other Contacts

The Airport Operators’ Association

3 Birdcage Walk
London SW1H 9JJ

www.aoa.org.uk

Tel: (+44) (0) 20 7799 3171
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General Aviation Awareness Council
RAeS House
4 Hamilton Place
London
W1J 7BQ

www.gaac.org.uk

Tel: 020 7670 4501
Fax: 020 7670 4309

British Gliding Association Limited
8 Merus Court
Meridian Business Park
Leicester
LE19 1RJ
Tel: +44 (0) 116 289 2956
Fax: +44 (0) 116 289 5025

office@qliding.co.uk

British Parachuting Association
Wharf Way
Glen Parva
Leicester
LE2 9TF
www.bpa.org.uk
Tel: +44 (0)116 278 5271
Fax: +44 (0)116 247 7662

skydive@bpa.org.uk
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Defence Geographic Centre
UK DVOF & Powerlines
Air Information Section
Defence Geographic Centre
Elmwood Avenue
Feltham
Middlesex
TW13 7AH
Tel: (+44) (0) 208 818 2702
DVOF@mod.uk

Department for Environment, Food and Rural Affairs
Nobel House
17 Smith Square
London
SW1P 3JR

https://www.gov.uk/government/organisations/department-for-environment-food-rural-
affairs

Department of Energy and Climate Change
Kieran Power
3 Whitehall Place
London
SWI1A 2AW
Tel: 0300 068 6189

www.decc.gov.uk

kieran.power@decc.gsi.gov.uk
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Department for Transport
Great Minster House
76 Marsham Street
London
SW1P 4DR

https://www.gov.uk/government/organisations/department-for-transport

Maritime and Coastguard Agency
For general enquiries:

SAR Operations Officer

HM Coastguard

Maritime and Coastguard Agency

Southampton

UK

Tel: (023) 8032 9332

Fax: (023) 8032 9488

https://www.gov.uk/government/organisations/maritime-and-coastquard-agency

Roly.McKie@mcga.gov.uk

For Maritime lighting requirements:
MCA Navigation Safety Branch,
HM Coastguard
Maritime and Coastguard Agency
Southampton
UK
Tel: (023) 8032 9523
Fax: (023) 8032 9488
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National Police Air Service (England and Wales)
NPAS HQ
Head of Estates and Infrastructure
West Yorkshire Police
Laburnum Road
Wakefield
West Yorkshire
WF1 3QP
Tel: 01924 292520

npas.obstructions@npas.pnn.police.uk

http://www.npas.police.uk/

Ministry of Defence — Defence Infrastructure Organisation (formerly Defence
Estates)

Kingston Road

Sutton Coldfield
West Midlands

B75 7RL

0121 311 3847

dio-safequarding-wind@mod.uk

www.mod.uk/DIO

NATS Safeguarding
NATS Corporate and Technical Centre
4000-4200 Parkway
Whiteley
Hants
PO15 7FL

NATSSafequarding@nats.co.uk
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National Assembly for Wales
Planning Division
Cathays Park
Cardiff
CF10 3NQ
0300 0603300 or 0845 010 3300

Planning.division@wales.qgsi.gov.uk

http://gov.wales/topics/planning/?lang=en

DOE Northern Ireland Planning
DOE Planning
Causeway Exchange
1-7 Bedford Street
19-25 Great Victoria Street
Belfast
BT2 7EG

www.planningni.gov.uk

Department for Communities and Local Government
Eland House
Bressenden Place
London
SWI1E 5DU

https://www.gov.uk/government/organisations/department-for-communities-and-local-
governmentw
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Office of Gas and Electricity Markets (OFGEM)

9 Millbank

London

SWI1P 3GE

70 West Regent Street
Regents Court
Glasgow

G2 2Qz

https://www.ofgem.gov.uk/

RenewableUK

Greencoat House
Francis Street
London

SW1P 1DH

http://www.renewableuk.com/

Scottish Executive

Energy Consents Unit
4th Floor

5 Atlantic Quay

150 Broomielaw
Glasgow

G2 8LU

econsentsadmin@scotland.gsi.gov.uk

http://www.energyconsents.scot/
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