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Alla mia Famiglia,
lontana ma sempre vicina.

Ai Sogni, alla Vita.



“If you are in trouble anywhere in the
world, an airplane can fly over and
drop flowers, but a helicopter can

land and save your life”

Igor Sikorsky
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LIST OF ACRONYMS

AIP: Aeronautical Information Publication

AIS: Aeronautical Information Service

AMC: Acceptable means of compliance
APAPI: Abbreviated precision approach path indicator
ASPSL: Arrays of segmented point source lighting
CS: Certification specifications

EASA: European Aviation Safety Agency
ENAC: Ente Nazionale per I’ Aviazione Civile
ENAYV: Ente Nazionale per I’ Assistenza al Volo
FATO: Final Approach and take-off Area

GM: Guidance materials

HAPI: Helicopter approach path indicator
HFM: Helicopter flight manual

HEMS: Helicopter emergency medical services
HRP: Heliport reference point

ICAQ: International Civil Aviation Organization
ILS: Instrument landing system

IMC: Instrument meteorological conditions
LDAH: Landing distance available

LP: Luminescent panel

MLS: Microwave landing system

PAPI: Precision approach path indicator
RTODAH: Rejected take-off distance available
SARPs: Standard and recommended practices
TDPC: Touchdown/positioning circle

TLOF: Touchdown and lift-off area

TODAH: Take-off distance available

UCW: Undercarriage width

WGS: World geodetic system

VMC: Visual meteorological conditions



INTRODUCTION

The role of helicopters in civil aviation holds profound significance, offering a unique
set of capabilities that contribute to a variety of aspects of modern society. In contrast to
fixed-wing aircraft, helicopters possess unparalleled manoeuvrability and the ability to
hover, making them indispensable in various civil applications: from emergency response
and medical evacuation to urban mobility and infrastructure support, helicopters are
pivotal in enhancing efficiency, safety, and accessibility.

Knowing and applying heliport design regulations and standards is crucial in this
scenario to keep safe and efficient helicopter operations. Only through compliance with
certification specifications, it is possible to ensure that the heliport meets safety, security,
and operational requirements.

Moreover, a “certified” heliport could be the starting point from which the authorities
and the users can develop and implement take-off and landing instrument procedures for
helicopters.

This study aims to investigate the International and European regulations with a
specific focus on Italian Aviation Authority regulation to highlight how important is to
build a safe, compliant, and functional infrastructure that supports the diverse and critical
roles helicopters play in transportation, emergency response and various industries; the
hallmarks of this analysis have been discussed and deepened during the formative

experience at the “ENAC - Direzione Territoriale Nord Ovest”.



CHAPTER 1- REGULATIONS

1.1. Regulatory framework overview.

The aviation world influences different people and cultures all over the world and the
importance of common rules and standards cannot be overstated in this dynamic realm,
where aircraft traverse the skies with seamless precision.

This need has been evident since 1944, at the end of the Second World War, when 54
nations during the Chicago Conference were established to promote cooperation and
“create and preserve friendship and understanding among the nations and people of the
world”!. That achieved agreement laid the foundation for the standards and procedures
for peaceful global air navigation. The “Chicago Convention”, as it today is more
commonly known, formalized the necessity that a specialized and technical International
Civil Aviation Organization (ICAO) would be established, to organize and support the
intensive collaboration that the fledging global air transport network would require.

Currently, ICAO is, indeed, a milestone for the entire world, involved in the
elaboration of international guidelines, standards and recommended practices. In addition
to this international legislation level, there are also different important regulations

produced by European institutions, especially by the European Aviation Safety Agency
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(EASA) and for each country by the National Aviation Authority, ENAC (Ente Nazionale
per I’ Aviazione Civile) for Italy.

In an interconnected world where flights cross international borders effortlessly,
having a common language and a permanent harmonized approach is the key to achieve
safety and interoperability in this “global nature” of aviation. Common rules and
standards ensure that aircraft, air traffic control systems, and infrastructures can work
most safely and efficiently together.

This chapter will explore the diversified aspects of common regulations in aviation,
starting from the International and European frameworks and reaching the main focus on

the National one.

1.2 Annexes to the Convention on International Civil Aviation (ICAQO).

The Convention on International Civil Aviation Organization is composed of 19
annexes containing the basic standards and recommended practices (SARPs) of
international civil aviation.

It can be stated that the annexes are the most important documents through which ICAO
publishes its legislation, starting from the first ones published at the birth of the
Organization (1944) and considering the following others added throughout the years.

Annexes comprise both Standard Practices and Recommended Practices with
different values in each national legislation: on the one hand, the implementation of the
former is binding for all the Contracting States of the Convention, which are required to
notify the Organization of any differences between their national regulations and

practices and the International Standards, contained in annexes and amendments.



On the other hand, the implementation of the latter is strongly hoped to reach a higher
level of standardization in the world. Furthermore, after a time interval that could span
over many years, Recommended Practices could become Standard Practices.

In addition to Annexes, ICAO produces Documents (DOC) that represent the
application rules for annexes whose contents are deliberately wide and generic. In this
context, the milestone for Aerodrome design is Annex 14, which is the most important
global reference as it comprehensively addresses various aspects of the aerodrome’s
design, lighting, visual aids, operational requirements, obstacle control and certification.

Italy adhered to the Chicago Convention with a parliamentary act of October 31, 1947,
which came into force the following 30th November. The act, which approved and
implemented this agreement, is the Legislative Decree No. 616 of March 6, 1948, ratified
by the Decree No. 561 of 17 April 1956. The general principles contained in the ICAO
Annexes were incorporated into the national legal framework with Presidential Decree
No. 461 of July 4, 1985. Article 690 of the Italian Navigation Code' specifically states
that the implementation of the Annexes to the Chicago Convention will be through
administrative action for each subject, on the basis of the general principles laid down by
the aforementioned Presidential Decree No. 461/1985, and also through the issue of

technical regulations by ENAC.

1.2.1'ICAO Annex 14, Volume II.
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ICAO Annex 14, Volume I, addresses the planning, design and operation of
aerodromes but it is not specifically applicable to heliports.

Aiming at overcoming this gap, Volume II was introduced as a means to include
provisions for heliports. The content of the Volume is organized into several chapters,
each addressing different aspects of heliport design and operations. The Annex provides
detailed standards encompassing various crucial aspects such as runway dimensions,
runway safety areas, taxiway layouts, lighting systems and other requirements. The
precise guidelines delineated promote and assure uniformity and consistency across
international aviation facilities.

ICAO Annex 14, Volume II, defines a stable benchmark for regulatory authorities and
aviation stakeholders worldwide, addressing them in guaranteeing compliance with
internationally recognized safety standards. Adherence to those principles is
indispensable in addressing emerging challenges and in fostering a safe, efficient and

interconnected global aviation system.

1.3 European Union Aviation Safety Agency (EASA).

Since the essential need for safety and standardization, in 2002 the European Union
established the European Aviation Safety Agency (EASA) responsible for maintaining
and enhancing aviation safety standards across Europe and beyond.

Today EASA plays a key role in many fields, among which one of the most significant
is the legislative production of regulations, standards and guidelines that manage all
aspects of aviation, from aircraft design, going through manufacturing, operations, and

maintenance. These regulations are harmonized across the European Union member



States which collaborate synergistically with disparate initiatives, in the development and
promotion of a common culture of safety and shared compliance cooperation vision.

Being a European Agency, the EASA is not a membership organization and for that
reason, adhesion from States is not required. All States which are members of the
European Union are consequently subjected to EASA’s oversight and take also part in
EASA’s services.

Compared to the ICAO regulations, European Union regulations automatically
become law in all member states without the need for any further action by national
governments. Thinking about the wide range of areas related to aviation fields, the direct
applicability of regulations ensures a homogenous approach through all European states,

facilitating the operations within the “Single European Sky*”.

1.3.1!Commission Regulation (EU) No. 139/2014.

The European Regulation No. 139/2014, even if officially referred to as IR-ADR
(Implementing Rules — Aerodromes), is more commonly known as EASA ADR and its
role is to replace existing national requirements concerning the management, certification
and operations of aerodromes in the European States.

In accordance with the Basic Regulation” (which sets the legal basis for the creation

of EASA and defines EASA’s competences, establishing the scope of common aviation
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safety requirements), Member States may decide to exempt from the provisions of EASA
ADR in specific cases.”

The standard of reference for EASA ADR at ICAO’s level is the already mentioned
Annex 14, which applies to all aerodromes open to public use following the requirements
of Article 15% of the ICAO Convention. The Regulation is also closely based on ICAO
Documents 9734 (Safety Oversight Manual) and 9774 (Manual on Certification of
Aerodrome).

The Regulation consists of four annexes with related subparts as follows:

m Il: ADR.AR Ill: ADR.OR IV: ADR.OPS

= ADR.AR.A = ADR.OR.A = ADR.OPS.A
- ADR.AR.B =| ADR.OR.B - ADR.OPS.B
-| ADR.AR.C =| ADR.OR.C -{ ADR.OPS.C
= ADR.OR.D
-1 ADR.OR.E
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More specifically, Annex I contains definitions for terms used in annexes II to I'V. In
Annex II, specifically in Part ADR.AR (Authority requirements — aerodromes), are listed
all the requirements for the Competent Authorities involved in the certification and
oversight of aerodromes, aerodrome operators and apron management service providers.
In the Annex III, Part-ADR.OR (Organization requirements — aerodrome operators)
fixes the requirements applicable by aerodrome operators subject to the Basic Regulation
concerning their certification, management, manuals and other responsibilities. Annex
IV, Part-ADR.OPS (Operations requirements — aerodromes) establishes the

requirements to be followed for aerodrome operations.

1.3.2!Acceptable Means of Compliance, Guidance Material and Certification

Specifications.

To make the Implementing Rules applicable in day-to-day practice by all the operators
and to guide the industry in complying with the regulatory provisions, EASA brings
further material that gives additional explanation and fundamental technical detail.

Acceptable Means of Compliance (AMC) provides comprehensive explanations,
examples or methodologies that organizations can adhere to meet regulatory
requirements. These guidelines are not mandatory but are considered acceptable by
EASA as a means of demonstrating compliance with the applicable regulations. They
help to interpret the regulatory framework and provide clarity on how to implement
specific exigencies in practice. However, organizations and operators can follow
alternative methods to demonstrate conformity but, these resources must still meet the

objectives and intent of regulations.



Guidance Material (GM) is developed to accompany AMC material and to give
additional explanatory information to support the implementation of regulatory
requirements. If the AMCs provide a set of guidelines considerably acceptable by the
EASA for demonstrating compliance, GMs offer further elucidation, examples and best
practices. Guidance Material is not binding on those applying for regulatory approval.

Certification Specifications (CS) are non-binding technical standards adopted by
EASA to meet the essential requirements of the Basic Regulation. The provisions of CS
are developed in consultation with industry bodies and conformity with CS is a necessary

condition for obtaining the relevant regulatory approval or certification.

1.4 Ente Nazionale per I’Aviazione Civile (ENAC).

The Legislative Decree No. 250 on July 1997 established the “Ente Nazionale per
I’ Aviazione Civile” that performs those administrative and technical functions, formerly
assigned to the Directorate General of Civil Aviation (DGAC), the Italian Aeronautical
Register (RAI) and the National Organization of Aviators (ENGA).

Under the art. 687 of the Italian Navigation Code, ENAC, in respect of directive
authority conferred by the Ministry of Infrastructure and Transport, is the Italian single
authority in the technical regulation, certification, supervision, and control of civil
aviation. In the European regulation framework, ENAC is the “Competent Authority” of
Italy.

ENAC is a public non-profit entity, having its own regulatory, organizational,
administrative, patrimonial, accounting and financial autonomy, and it is subjected to the

governance, supervision and control of the Minister of Infrastructure and Transport.



Within the limitations”established by the previously quoted EC Regulation 216/2008,
the Italian Aviation Authority has the power to stipulate regulations, perform
certifications, checks, authorizations, and inspections and impose sanctions.®

According to the provisions of Legislative Decree No. 250/1997, ENAC is responsible
for the promulgation of technical regulations in its area of competence. These regulations
reflect the international standards fixed by ICAO Annexes and in those cases where such
documents are pertinent. In all other cases, ENAC provides the specific and necessary
discipline for issues governed on a national basis by laws and decrees or meets the specific
needs of the sector.

The adoption of ENAC regulations is a complex process that usually involves the
establishment of expert groups to develop and verify the compatibility of regulations and
laws with the existing regulatory framework, as well as the consultation with relevant
agencies and industry associations and analysis of comments received, while Top
management evaluates the final version. The regulation is adopted by resolution of the
ENAC Board of Directors, based on the results of the above-mentioned activities and
forwarded to the Minister of Infrastructure and Transport. The adoption of regulations
and the relative changes are always announced by publishing the documents in the

Official Gazette.
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1.4.11“Regolamento per la costruzione e I’esercizio degli eliporti”.

With the “Regulation for the construction and use of heliports” of the 20th of October
2011, ENAC implemented the ICAO Annex 14, Volume II, regarding the heliport design
and construction.

The Regulation contains some additions to the ICAO standards, taking into account
both the characteristics of Italian Civil Aviation and the need for harmonization with the
existing regulatory framework on the subject. During the implementation process, the
recommendations are individually evaluated and adopted as a requirement where
necessary, always in compliance with ICAO guidelines.

For the first time, the Regulation introduced the “Heliport” notion, considered as an
airport for helicopters exclusive use for commercial air transport activities. This
innovation allowed the extension of the pre-existing regulatory framework that, until that
moment, coordinated only the construction and use of “helipads”. In fact, on the one hand,
a helipad is a simple landing area without extensive structures and it could be just a
marked surface. On the other hand, a heliport is a more complex facility usually equipped
with additional infrastructure such as fueling systems, control towers, and passenger
terminal, but above all, heliport design must follow specific standards, including size
requirements, lighting, and safety features to guarantee various helicopters operations.

This thesis aims to thoroughly analyze the mentioned ENAC regulation to highlight
all the must-have requirements in heliport design and use to obtain the “certification”

from the National Authority.
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CHAPTER 2- HELIPORT TECHNICAL DATA

2.1 Introduction to the Regulation

Among the prerequisites for the construction of a heliport, above all, there is existence
of a public interest agreed upon by local authorities. The limelight behind the meaning of
“Heliport” allows the application of obligations and constraints that the law imposes on
private ownership of land, to guarantee safety operations that can be compromised by
new constructions or buildings near heliports. In fact, according to the provisions of
Paragraph 1 of Article 707¢ of the Italian Navigation Code, the Regulation identifies the
zones to be restricted in the areas close to heliports and defines the boundaries regarding
the obstacle to air navigation.

According to the mentioned principles, it is clear that the Regulation defines as
“Heliports” all those infrastructures that, due to their technical characterization, location

or use, comply with Annex 14, Volume II ICAO.

2.2 Applicability requirements

); <"+9)+-; =+>)5+") -3 2,761; O2"(; |G]I; T; #+2+52HMP($*<&21(&)2! ),! *$'(*&4($3! 1*$1PZ! ()!
5=1*12($$! (#$!',$(+!),11&*1216851(&)27!BO/.1&3$2(&,&$' | (#$!P) 281 ) :$I*$'(*8A($31&2! (#$! 1*$1'I'=**)=23825!
1&*@)*(1231$' (L1 & H#SI(#$!,8<&(1(8)2'7$;1(&25!())):'(14:$"1123!@)($2(&1;13125$*'1,)118*1216&51(&)27!=23%*!
&2($*21(8)21;! ($4#2841#,1%8)2'1! Q)41;! 1=(#)*&(&S$'T! &2! $R$*4&'&25! (#$&*! *$'@)2'8:&;&(&$'! *$51*3&25!
@;122&25!123!($**&()*&1;!5)6$+2124$7!131@ (! (#$&* @;122&25!());1()!BO/.1*$S=8&*$<$2('lIKL?
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In terms of the applicability of ENAC Regulation, two different thresholds have been
considered, as regards the number of movements (takeoffs and landings) strictly related
to the operational context. Indeed, it is crucial to distinguish the infrastructures serving
healthcare facilities from the infrastructures used for commercial transport operations.
The two differences regarding the number of movements are easily comprehensible in the

following scheme:

INFRASTRUCTURE MINIMUM MOVEMENTS PER DAY
Healthcare facilities 2 (six-month reference period)
Commercial transport operations = /> 6 (six-month reference period)

In addition, the Regulation determines the requirements related, on one side, to the
safety of infrastructures and flight operations and, on the other, to the issuing and
maintaining of the certification which is divided into two certificates: one concerning
infrastructures and systems, and the other about the use of only those heliports where a
huge number of commercial transport operations are regularly carried out with services

offered to third parties.

2.3 Heliport data

This paragraph aims to describe all the technical demands needed following the

Regulation. To be as close as possible to the text, the description will follow the same

scheme that users can find in the document.
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2.3.1!'Heliport reference point

A heliport reference point” shall be established for a heliport not collocated within an
aerodrome. When the heliport is collocated with an aerodrome, the established aerodrome
reference point serves both aerodrome and heliport.

The heliport reference point shall be located near the initial or planned geometric
centre of the heliport and shall normally remain where first established. The position of
the heliport reference point shall be measured and reported to the Aeronautical

Information Services Authority (AIS) in degrees, minutes and seconds.

2.3.2!Heliport elevations

The heliport elevation and geoid undulation at the heliport elevation position shall be
measured and reported to aeronautical information services to the accuracy of one-half
meter or foot. The elevation of the TLOF) and/or the elevation and geoid undulation of
each threshold of the FATO" must be measured and reported to aeronautical information

services to the accuracy of:

0.5 meter / 1 foot Non precision approach

0.25 meter Precision approach

"169)#,2";,268626-*6;#,)-";QLA4S%; HEA667;9,*+"),-;,8;+;169)#,2"(

Y @,/47,-+-7;9)8" 088;+26+A[SYot-;+26+;,-;'1)*!;+;169)* #'62;J+3;",/*1,7,"-;,2;9)8";,88(  ;

FN)-+9;08#2,+*1:+-7,@+WEB;026 X Q@[S%768)-67;+26>62;'1)*1;"16;8)-+9;#!+$6;,8;" 16, +##2,+*!;
J+- ,6/>26;",;!,>62;,2;9+-7)-5;)$;*,J#96"67;+-7;82,J;')*;"l 6;"+MPB8;J+-,6/>26;)%;*,JI6-*67( ;
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2.3.3!Heliport dimensions, related information and declared distances.

The following data must be measured or described, as appropriate, for each facility

provided on a heliport:

a)! Heliport type: surface-level, elevated, shipboard or helideck;

b)! TLOF: dimensions to the nearest meter or foot, slope, surface type, nearing
strength in tonnes;

c)! FATO: type of FATO, true bearing to one-hundredth of a degree, designation
number (where appropriate), length and width to the nearest meter or foot,
surface type;

d)! Safety area: length, width and surface type;

e)! Helicopter taxiway and helicopter taxi route — designation, width, surface type;

f)! Apron: surface type, helicopter stands;

g)! Clearway: length, ground profile;

h)! Visual aids for approach procedures, marking and lighting of FATO, TLOF,
helicopter taxiways, helicopter taxi-routes and helicopter stands;

1)! Distances to the nearest meter or foot of Instrument Landing System (ILS)
localizer and glideslope elements, or Microwave Landing System (MLS)
antenna azimuth and elevation relative to the extremities of the associated

FATO or TLOF.
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In addition, the geographical coordinates in degrees, minutes, seconds and hundredths

of seconds shall be measured and reported to ENAV aeronautical information services

with particular focus on:

a)! the geometric centre of the TLOF and/or of each threshold of the FATO;

b)! an appropriate number of centre line points of helicopter taxiways and
helicopter taxi-routes;

c)! each helicopter stand;

d)! obstacles in Area 2 (the part within heliport boundary) and in Area 3;

e)! the top elevation, type, marking and lighting (if any) of obstacles.

The following distances to the nearest meter or foot must be declared for a heliport:

1!

2.1

Take-off distance available (TODAH): the length of the FATO plus the length of
helicopter clearway (if provided) declared available and suitable for helicopters
to complete the take-off;

Rejected take-off distance available (RTODAH): the length of the FATO declared
available and suitable for helicopters operated in performance class 1 to complete

a rejected take-off;

I Landing distance available (LDAH): The length of the FATO plus any additional

area declared available and suitable for helicopters to complete the landing

manoeuvre from a defined height.
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Taking into consideration the detailed and rigorous exigencies required, they are
indispensable for ensuring the efficiency of helicopter operations. By prioritizing and
adhering to the mentioned technical specifications, ENAC on the one side and heliport

designers and operators on the other side contribute significantly to aviation safety.

2.4 Physical characteristics

In its regulatory framework, ENAC describes the physical characteristics of different
types of heliports, represented by: surface-level heliports, elevated heliports, helidecks
and shipboard heliports.

In this paragraph, the attention will be focused on the description of the most common
type among the above-mentioned ones, known as surface-level heliports.

The following specifications are valid only for surface-level heliports where the

taxiway and the helicopter stand dimensions include a protection area called FATO.

2.4.1'FATO: Final Approach and Take-Off Area.
A surface-level heliport must have at least one FATO and, if the heliport is located
within an airport, this FATO may be located on or near a runway strip or taxiway strip.
The FATO is a defined area over which the final phase of the approach manoeuvre to

hover or landing is completed and from which the take-off manoeuvre is commenced.

The dimensions of a FATO must be:
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a)! Where intended to be used by helicopters operated in performance class 1)*,
the dimensions prescribed in the helicopter flight manual (HFM). If the length
is not specified, the length must not be lower than the diameter of the overall
length (D Value)” of the largest helicopter using the heliport;

b)! Where intended to be used by helicopters operated in performance classes 2/
and 3'%, an area can be drawn within a circle of diameter of D Value of the

largest helicopter using the heliport.

The slope must not exceed 3 per cent in any direction. No portion of a FATO must

have a local slope exceeding:

a)l 5 per cent, when the heliport is intended to be used by helicopters operated in
performance class 1;
b)! 7 per cent, when the heliport is intended to be used by helicopters operated in

performance classes 2 and 3.

FATO surface must:
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a)! be resistant to the effects of rotor downwash and be free of irregularities that
would adversely affect the take-off or landing of helicopters;

b)! have bearing strength sufficient to accommodate a rejected take-off by
helicopters operated in performance class 1;

¢)! provide ground effect;

2.4.2!'Helicopter clearways.

When provided, a helicopter clearway must be located beyond the end of the available

area for rejected take-off distance (RTODAH)”.

Characteristics:
a)! The width of a helicopter clearway must not be less than that of the associated
safety area;
b)! The ground in a helicopter clearway must not project above a plane having an
upward slope of 3 per cent, commencing at the periphery of the FATO;
c)! An object situated in a helicopter clearway, which may endanger helicopters in

the air, must be regarded as an obstacle and must be removed.

', A@[BO1%:'6; 96-5"; ,8; "16; "O@[; 76*9+267; +>+)9+.96; +-7; $/)"+.96; 8,2; 169)* #'623; #62+"67; )-;
#628,20+-*6;*0+$$,T;",;*, J#96"6,+;26 X6*"6UBKM6
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Safety area = at least 3mor 0.25D

— (each side for quadrilateral,
every direction for circular)

FATO + safety area =
minimum 2 D

"#$%&'|AEF'.,0'.33*2".-&0'3.4&-G" . %&.

2.4.3!Touchdown and lift-off area (TLOF).

At least one TLOF must be provided at a heliport. The TLOF must be located within

the FATO and one or more TLOFs must be collocated with helicopter stands.

Regarding the characteristics:

1.!' A TLOF must be of sufficient size to contain a circle of diameter of at least 0.83D
of the largest helicopter the area is intended to serve;

2.! The TLOF could have different shapes;

3.! Slopes on a TLOF must be sufficient to prevent the accumulation of water on the
surface of the area and must not exceed 2 per cent in any direction;

4.! Where a TLOF is located within a FATO, the TLOF must be dynamic load-

bearing. Where a TLOF is collocated with a helicopter stand, the TLOF must be
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static load-bearing and be capable of withstanding the traffic of the helicopters
that the area is intended to serve;
5.1 Where a TLOF is located within a FATO, the centre of the TLOF must be located

not less than 0.5 D from the edge of the FATO.

2.4.41Safety areas.

A FATO must be surrounded by a safety area which needs not to be solid. ENAC could

evaluate the option that a part of or the entire safety area must not be solid.

A safety area surrounding a FATO must extend outwards from the periphery of the
FATO for a distance of at least 3 m or 0.25 D, whichever is greater, of the largest

helicopter® the FATO is intended to serve and:

a)! each external side of the safety area must be at least 2 D where the FATO is
quadrilateral; or
b)! the outer diameter of the safety area must be at least 2 D where the FATO is

circular.

From the outer edge of the safety area to a distance of 10 m there must be a protected

side slope rising at 45 degrees. The protected side slope must not be penetrated by

'C@!6;9+256%$";169)* #'62R63+"),-;26862-93;",;169)* #"62$; #62+")-5;)-;#628,2J+-*6;*9+$$; T&D&C;
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obstacles, except that when obstacles are located to one side of the FATO only, they may

be permitted to penetrate the side slope surface.

A safety area surrounding a FATO for IMC)( operations must extend:
a)! Sideways to a distance of 45 m at least from each side of the centre line;
b)! Lengthwise to a distance of 60 m at least outwards from the periphery of the
FATO;
No fixed object must be permitted above the plane of the FATO on a safety area, except
for frangible objects which, because of their function, must be located on the area. No
mobile object must be permitted on a safety area during helicopter operations.

Objects whose function requires them to be located on the safety area must not:

a.l if located in the periphery of the FATO, be higher than 25 cm and
penetrate a plane originating at a height of 25 cm above the plane of the

FATO and sloping upwards and outwards at a gradient of 5 per cent;

b.! if located at a distance of less than 1 D from the centre of the FATO,

penetrate a plane at a height of 5 cm above the plane of the FATO.

When solid, the surface of a safety area must not project above a plane having an

upward slope of 4 per cent, commencing at the periphery of the FATO.

D: <F2%%-$"2/36-": J6"6,2,9,5)*+9; *,-7)"),-$; +26: J6"6,2,9,5)*+9; *,-7)"),-$; 6:#26$$67; )-; "62J$; ,8;
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The surface of the safety area must be treated to prevent flying debris caused by rotor
downwash. The surface of the safety area abutting the FATO must be continuous with

the FATO.

Objects should be below
the 5% inclination

25cm . <~ Frangible Heliport Lightings

Should not be more

[ —— RS RA
35 W A S PN W I than 4% inclination

FATO
Safety Area

SIDEVIEW
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2.4.5'Helicopter Taxiways and Taxi-routes

Considering the binding instructions related to taxiways contained in “ENAC
Regulation for the construction and use of airports”, the Heliports Regulation adds more
technical specifications to implement in helicopters used infrastructures.

A helicopter ground taxiway must be designed to permit the surface movement of a
wheeled helicopter under its power.

The following specifications allow for safe multiple operations during helicopter
manoeuvres. In any case, the airflow generated by rotor downwash must be always taken

into consideration.
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When a taxiway is intended for use by airplanes and helicopters, the provisions for

taxiways for airplanes and helicopter ground taxiways will be taken into consideration

and the more stringent requirements must apply.

Characteristics:

1!

2.1

4.

The width of a helicopter ground taxiway must not be less than 1.5 times the
largest width of the undercarriage (UCW) of the helicopters the helicopter ground
taxiway is intended to serve;

The longitudinal slope of a helicopter ground taxiway must not exceed 3 per cent;

' A helicopter ground taxiway must be static load-bearing and capable of

withstanding the traffic of the helicopters the helicopter ground taxiway is
intended to serve;

A helicopter ground taxiway must be centred on a helicopter ground taxi-route;

I' A helicopter ground taxi-route must extend symmetrically on each side of the

centre line for at least 0.75 times the largest overall width of the helicopters it is

intended to serve;

I' No fixed object must be permitted above the surface on a helicopter ground taxi-

route, except for frangible objects, which, because of their function, must be

located there;

I' The helicopter ground taxiway and the helicopter ground taxi-route must provide

rapid drainage but the transverse slope of a helicopter ground taxiway must not

exceed 2 per cent;
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8.1 The surface of a helicopter ground taxi-route must be resistant to the effect of

rotor downwash.

Ground taxiway = 1.5 UCW

Ground taxi-route =
1.5 x largest overall width

Protection area

"#$% &) &/"2*K-&%'#%*$,0'- M*$-&=-.L"N.G

2.4.6!Helicopter air taxiways and helicopter air taxi-routes

A helicopter air taxiway must be designed to permit the movement of a helicopter
above the surface at a height normally associated with ground effect and at a ground speed
less than 37 km/h (20 kt).

Characteristics:

1.!' The width of a helicopter air taxiway must be at least two times the largest width
of the undercarriage (UCW) of the helicopters that the helicopter air taxiway is
intended to serve;

2.1 The surface of a helicopter air taxiway must be suitable for emergency landing.
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3.1

4.

7.1

8.1

The surface of a helicopter air taxiway must be static load-bearing;

The transverse slope of a helicopter air taxiway must not exceed 10 per cent and
the longitudinal slope of a helicopter air taxiway must not exceed 7 per cent. In
each case, slopes must not exceed those imposed by the limitations of the

helicopters it is intended to serve.

I' A helicopter air taxiway must be centred on a helicopter air taxi route.

I' A helicopter air taxi route must extend symmetrically on each side of the centre

line for a distance at least equal to the largest overall width of the helicopters it is
intended to serve.

No fixed object must be permitted above the surface on an air taxi route, except
for frangible objects, which, because of their function, must be located there.
The surface of a helicopter air taxi route must be resistant to the effect of rotor

downwash.

I' The surface of a helicopter air taxi route must provide ground effect.

Air taxiway = 2 UCW

Air taxi-route =
2 x largest overall width

Protection area

I"#$%80)&/"2*K-&%'"."%'- o*$-&=-.L"N.G
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2.4.7'Helicopter air taxi-routes

A helicopter air taxi route is intended to permit the movement of a helicopter above
the surface at a height not exceeding 30 m (100ft) and at ground speed less than 37 km/h
(20 kt).

The air taxi-routes must have a minimum width of:

a)l 7.0 times the overall width of the largest helicopter is intended to serve, for
day-only use;

b)! 10.0 times the overall width of the largest helicopter is intended to serve for
both day and night use.

Any change in the direction of the centre line of the air taxi-routes must not exceed
120° and the design must ensure a turning radius under 270 m.

Helicopter air taxi routes must have those characteristics to allow emergency landing
(autorotation/one engine inoperative) that can assure, as a minimum requirement, to

minimize injuries to people and property damages.

2.4.8!Helicopter stands

The slope of a helicopter stand in any direction must not exceed 2 per cent.

A helicopter stand must be of sufficient size to contain a circle of diameter of at least
1.2 D of the largest helicopter the stand is intended to serve.

Where a helicopter stand is intended to be used for taxi-through and where the
helicopter using the stand is not required to turn, the minimum width of the stand and

associated protection area must be that of the taxi route.
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0.83 D central zone

Touchdown/positioning marking

0.4 D protection zone

A

Stand=1.2D
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Where a helicopter stand is intended to be used for turning, the minimum overall
dimension of the stand and protection area must not be less than 2 D.

Where a helicopter stand is intended to be used for turning, the helicopter stand must
be surrounded by a protection area which extends for a distance of 0.4 D from the edge
of the helicopter stand.

For simultaneous operations, the protection areas of helicopter stands and their

associated taxi-routes must not overlap.
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2D

-« >
2 x largest overall width
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Where non-simultaneous operations are envisaged, the protection areas of helicopter

stands and their associated taxi-routes may overlap

2 x largest overall width

I"#$%88)&/"2*K-&%'3-.,03'0&3"#,&0'4*%' J*1&%'-$%,3'N"- I $-&3=-.L"N.G3'T' M
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For a helicopter stand intended to be used by wheeled helicopters for turning on the
ground, the dimension of the helicopter stand and the protection area, including the
dimension of the central zone, would need to be significantly increased considering the
minimum radius of curvature allowed by the helicopter is intended to serve.

A helicopter stand and the associated protection area intended to be used for air taxiing
must provide ground effect.

No fixed object must be permitted above the surface of the ground on a helicopter
stand and in its protection area.

The central zone of a helicopter stand must be capable of withstanding the traffic of
helicopters it is intended to serve and have a static load-bearing area:

a)! of diameter not less than 0.83 D of the largest helicopter it is intended to serve;
b)! for a helicopter stand intended to be used for taxi-through, the same width as

the helicopter ground taxiway.

2.4.9'Location of a FATO in relation to a runway or taxiway.

Where a FATO is located near a runway or taxiway, and where simultaneous
operations are planned, the separation distance between the edge of a runway or taxiway
and the edge of a FATO must not be less than the appropriate dimensions in the following

Table.

A FATO must not be located:

a)! Near taxiway intersections or holding points where jet engine efflux is likely

to cause high turbulence;
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b)! Near areas where aeroplane vortex wake generation is likely to exist.

If aeroplane mass and/or helicopter mass are

Distance between
FATO edge and
runway edge or

taxiway edge

up to but not including 3 175 kg
3 175 kg up to but not including 5 760 kg
5 760 kg up to but not including 100 000 kg

100 000 kg and over

60m
120 m
180 m

250m

I"#$%& IAEF'5" "5$5'3&K.%.-"* '0"3-., 2&'4*%'3"5$/-. &*$3*K&%.-"*|3
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CHAPTER 3- OBSTACLE AND LIMITATIONS

3.1 Obstacle limitation sectors and surfaces

This chapter aims to explain the specifications of the obstacle limitation surfaces,
whose purpose is to define the airspace around heliports to be maintained free from
obstacles to permit the intended helicopter operations at the aerodromes to be conducted
safely. The obstacle limitation surfaces define the limits to which objects may project into
the airspace. Each surface is related to one or more phases of a flight and protects aircraft

during that specific phase.

3.1.1'Approach surface.

The purpose of the approach surface is to protect a helicopter during the final approach
to the FATO by defining the area that must be kept free from obstacles to protect a
helicopter in the final phase of the approach to land manoeuvre.

An approach surface is an inclined plane or a combination of planes or a complex
surface sloping upwards from the end of the safety area and centred on a line passing
through the centre of the FATO.

The limits of an approach surface must comprise:
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1.!' An inner edge horizontal and equal in length to the minimum specified width of
the FATO plus the safety area, perpendicular to the centre line of the approach
surface and located at the outer edge of the safety area;

2.! Two side edges originating at the ends of the inner edge:

a)! diverging uniformly at a specified rate from the vertical plane containing
the centre line of the FATO (only where non-precision approaches aren’t
conducted);

b)! diverging uniformly at a specified rate from the vertical plane containing
the centre line of the FATO till a specified height above the FATO and
diverging uniformly at a specified rate till a specified width.

3.! An outer edge horizontal and perpendicular to the centre line of the approach

surface and at a specified height above the elevation of the FATO.

The elevation of the inner edge must be the elevation of the FATO at the point on the
inner edge that is intersected by the centre line of the approach surface. The slope of the
approach surface must be measured in the vertical plane containing the centre line of the
surface.

For heliports intended to be used by helicopters operated in performance class 2 or 3,
the approach paths must be selected to permit safe forced landings or one-engine-
inoperative landings such that, as a minimum requirement, injury to persons on the
ground or water or damage to property are minimised. The most critical helicopter type
for which the heliport is intended, and the ambient conditions may be factors in

determining the suitability of such areas.
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3.1.2!Transitional surface.

A transitional surface is a complex surface along the side of the safety area and part of
the side of the approach surface, that slopes upwards and outwards to a predetermined
height.

The limits of a transitional surface must comprise:

1.I' A lower edge beginning at a point on the side of the approach surface at a
specified height above the lower edge extending down the side of the approach
surface to the inner edge of the approach surface and from there along the
length of the side of the safety area parallel to the centre line of the FATO; and

2.!' An upper edge located at a specified height above the inner approach surface
or a determined height above the lower edge when an inner surface is not
provided.

The elevation of a point on the lower edge must be:
1.! Along the side of the approach surface — equal to the elevation of the approach
surface at that point; and

2.!" Along the safety area — equal to the elevation of the inner edge of the approach

surface.
The slope of the transitional surface must be measured in a vertical plane at right angles

to the centre line of the FATO.

3.1.3!Inner horizontal surface.
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An inner horizontal surface is located in a horizontal plane above the FATO and its
environs. The purpose of the surface is to protect airspace for visual manoeuvring.

The outer limits of the inner horizontal surface are defined by a circle centred on the
geometric centre of the FATO; the height of the surface must be measured above a

specific elevation datum.

3.1.4!Conical surface.

A conical surface slopes upwards and outwards from the periphery of the inner
horizontal surface or outwards from the periphery of the transitional surface if an inner
horizontal surface is not provided. The purpose of the conical surface is to facilitate safe
visual manoeuvring in the vicinity of the heliport.

The limits of the conical surface must comprise:

1.! a lower edge coincident with the periphery of the inner horizontal surface or with
the periphery of the transitional surface if an inner horizontal surface is not
provided;

2.1 an upper edge located at a specified height above the inner horizontal surface or
the elevation of the FATO lower edge, if an inner horizontal surface is not
provided.

The slope of the conical surface must be measured in a vertical plane perpendicular to

the periphery of the inner horizontal surface.

3.1.51Take-off climb surface.
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The take-off climb surface is an inclined plane, a combination of planes or, when a
turn is involved, a complex surface sloping upwards from the end of the safety area and
centred on a line passing through the centre of the FATO. The purpose of the surface is
to protect a helicopter on take-off and during climb-out.

The limits of a take-off climb surface must comprise the following:

1.! an inner edge horizontal and equal in length to the minimum specified
width/diameter of the FATO plus the safety area, perpendicular to the centre line
of the take-off climb surface and located at the outer edge of the safety area or of
the area clear of obstacles;

2.! two side edges originating at the ends of the inner edge and diverging uniformly
at a specified rate from the vertical plane containing the centre line of the FATO;
and

3.! an outer edge horizontal and perpendicular to the centre line of the take-off climb
surface and at a specified height above the elevation of the FATO.

The elevation of the inner edge must be the elevation of the FATO at the point on the
inner edge that is intersected by the centre line of the take-off climb surface. Where a
clearway is provided, the elevation of the inner edge of the take-off climb surface must
be located at the outer edge of the clearway at the highest point on the ground, based on
the centre line of the clearway.

In the case of a straight take-off climb surface, the slope must be measured in the

vertical plane containing the centre line of the surface.
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In the case of a take-off climb surface involving a turn, the surface must be a complex
surface containing the horizontal normals to its centre line and the slope of the centre line
must be the same as that for a straight take-off climb surface. The portion of the surface

from the inner edge and 30 meters above the same point must be straight

TransiSonal
|

Lppeoach Take-off chmbd

S
Tr;

Sechon A-A

I"#$%&? 'FH3-.2/&'["5"-.-"*,'3$%4.2&

37




Any variation in the direction of the centre line of a take-off climb surface must be
designed so as not to necessitate a turn of radius less than 270 m.

For heliports intended to be used by helicopters operated in performance class 2 and
3, it is an operational requirement for departure paths to be selected to permit safe forced
landings or one-engine-inoperative landings such that injury to persons on the ground or
damage to property is minimised. The most critical helicopter type for which the heliport
is intended, and the ambient conditions may be factors in determining the suitability of

such areas.
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Referring to Figure 11, it must be said that the dark grey shaded area requires the same
characteristics as the safety area. The angle between take-off climb/approach surfaces
from the centre line to the centre line is depicted for illustration purposes only. Offset

take-off climb/approach surface rotated around the centre point of FATO.
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ENAC regulation specifies several technical and detailed information'” about dimensions,
and criteria of all the surfaces for multiple uses (e.g. precision and non-precision
approach, instrument operations) that, for the sake of briefness, they will not be

mentioned.
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CHAPTER 4- VISUAL AIDS

4.1. General information.

From the last chapters, it is clear to understand how many design requirements are
provided for the construction of a “compliant” heliport: for instance, visual aids play a
crucial role in guiding pilots during all phases of flight, from the first manoeuvre before
take-off to the last after landing; these aids provide essential information and reference
points that assist and guide pilots in navigating the heliport environment safely, especially
during adverse weather conditions.

Within this dynamic environment, ensuring safe and efficient operations is paramount.
In this chapter, there will be explored the various types of heliport visual aids and how

they contribute to enhancing safety and operational efficiency in helicopter operations.

4.2 Indicators.

4.2.1'Wind direction indicators.

A heliport must be equipped with at least one wind direction indicator.
A wind direction indicator must be located to indicate the wind conditions in such a

way as to be free from the effects of airflow disturbances caused by nearby objects or
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rotor downwash. It must be visible from a helicopter in flight, in hover or on the
movement area during the ground manoeuvre.

Where a TLOF is subject to disturbed airflow, additional wind direction indicators
located close to the area must be provided to indicate the surface wind in the area.

A wind direction indicator must give a clear indication of the direction of the wind and
a general indication of the wind speed.

A wind direction indicator for the heliport must be a truncated cone made of

lightweight fabric and must have the following minimum dimensions:

DIMENSIONS: Heliport Elevated Heliport or
helideck
Length 240 cm 120 cm
Diameter (larger end) 60 cm 30 cm
Diameter (smaller end) 30 cm 15 cm

The colour of the wind direction indicator must be so selected as to make it visible and
understandable from a height of at least 200 m (650 ft) above the heliport, having regard
to the background. Where practicable, a single colour, preferably white or orange, must
be used. Where a combination of two colours is required to give adequate conspicuity
against changing backgrounds, they must preferably be orange and white, red and white,
or black and white, and must be arranged in five alternate bands, the first and last band
being the darker colour.

A wind direction indicator at a heliport intended for use at night must be illuminated.
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4.3 Marker and markers.

4.3.1!'Heliport identification marking.

Heliport identification markings must be provided at a heliport. They must be located
in the FATO, at or near the centre of the surface, and when used in conjunction with
runway designation markings, must be displayed at each end of the area.

A heliport identification marking must consist of the letter “H”, white in colour (except
for hospital heliport). The dimensions of the “H” marking must be not less than those
shown in Figure 14 and, when it is used for a runway-type FATO, the dimensions must
be increased by a factor of 3 (Figure 15). A heliport identification marking must be

oriented with the cross arm of the ‘H’ at right angles to the preferred final approach

direction.
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4.3.2!Maximum allowable mass marking and D-value marking.

A maximum allowable mass marking must be displayed at an elevated heliport, a

helideck and a shipboard. The regulation refers only to the previous heliport categories
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but it is also very common to find the maximum allowable mass marking displayed at a
surface-level heliport. The marking must be located within TLOF and arranged to be
readable from the preferred final approach direction.

The marking must consist of a one-, two- or three-digit number followed by the letter
“t”, to indicate the maximum allowable helicopter mass expressed in tonnes, rounded
down to the nearest 1000 kg. If it is required to express the maximum allowable mass to
the nearest 100 kg, the marking must be presented to one decimal place and rounded to
the nearest 100 kg followed by the letter “t”.

The numbers and the letter of the marking must have a colour contrasting with the
background and must be in the form and proportion shown in Figure 16. In case of limited
space, for example in offshore helideck or shipboard heliport, the height of the numbers
and the letter of the marking must not be lower than 90 cm, with a proportional reduction
in width and thickness.

Even the D-value marking is required to be displayed at a helideck and a shipboard
heliport. It can also be displayed at a surface level and elevated heliports. The objective
of D-value marking is to provide to the pilot with the “D” of the largest helicopter that
can be accommodated on the heliport. The value must be located within the FATO and
so arranged as to be readable from the preferred final approach direction.

The numbers of D-value markings must have a colour contrasting with the background

(preferably white).
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4.3.3!Final approach and take-off area perimeter marking or markers.

FATO perimeter marking or markers must be provided where the extent of the FATO

is not self-evident. The FATO perimeter marking or markers must be located on the edge

of the FATO.

For square and rectangular surfaces, the perimeter of the FATO must be defined with

markings or markers spaced at equal intervals of not more than 50 m with at least three
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on each side including a marking or marker at each corner. For any other FATO surface,
including the circular one, FATO markings or markers must be placed at equal intervals
of not more than 10 m with at least five of them.

A FATO perimeter marking must be a rectangular stripe with a length of 9 m or one-
fifth of the side of the FATO it defines and a width of 1 m. FATO perimeter markings

must be white.

4.3.4!Final approach and take-off area designation marking.

A FATO designation marking must be provided on a runway-type FATO at a heliport
where it is necessary to designate the FATO orientation to the pilot and must be located
at the beginning of the runway-type FATO.

A FATO designation marking must consist of a two-digit number, which must be the
whole number nearest the one-tenth of the magnetic North when viewed from the
direction of approach. When the above rule gives a single-digit number, it must be

preceded by a zero.

4.3.5!'Aiming point marking.

An aiming point marking must be provided at a heliport where a pilot must approach
from a particular point before proceeding with a TLOF. The aiming point marking must
be located within the FATO, as an equilateral triangle with the bisector of one of the
angles aligned with the preferred approach direction and must consist of continuous white

lines like in Figure 17.
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4.3.6!Touchdown and lift-off area perimeter marking.

The safety objective of the touchdown and lift-off area perimeter marking is to provide
to the pilot with a clear indication of a TLOF. When the perimeter of the TLOF is not
self-evident, a TLOF perimeter marking must be displayed along the edge of the TLOF.
The perimeter marking must consist of a continuous white line with a width of at least 30

cm.

4.3.7"Touchdown/positioning marking.

A touchdown/positioning marking must be provided where a helicopter must touch
down and be accurately positioned.
A touchdown/positioning marking must be located so that when the pilot’s seat is over

the marking, the whole of the undercarriage and all parts of the helicopter must be clear
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of any obstacle by a safe margin. A touchdown/positioning marking must be a yellow

circle and have a line width of at least 0.5 m.
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4.3.8!Heliport name marking.

A heliport name marking must be provided at a heliport where there is insufficient
alternative means of visual identification. The heliport name marking must be displayed
on the heliport to be visible, as far as practicable, at all angles above the horizontal. The
characters of the marking must be not less than 3 m in height on the surface heliport and
1,2 m in height on the elevated heliport and helideck. The colour of the marking must

contrast with the background and preferably be white.
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A heliport name marking intended for use at night or during conditions of poor
visibility must be illuminated, either internally or externally.
A heliport name marking must consist of the name or the alphanumeric designator of

the heliport as used in radio (R/T) communications.

4.3.9'Heliport ground/air taxiway marking and markers.

ENAC specifies that the provisions described in the “Regulation for construction and
use of Airports — 2003 edition and following updates” are also applicable for helicopter
ground taxiways.

The centre line of a helicopter ground/air taxiway must be identified with markers or
markings. Helicopter air taxiway edge markers must be spaced at intervals of note more
than 30 m on each side of straight sections and 15 m on each side of curved sections.

A helicopter air taxiway marker must be frangible and must not exceed a plane
originating at a height of 35 cm above the plane of the helicopter taxiway.

A helicopter air taxiway marker must be divided into three different stripes, coloured
yellow, green and yellow, respectively. If the helicopter air taxiway is to be used at night,
helicopter air taxiway edge markers must be either internally illuminated or retro-
reflective.

If a helicopter air transit route exists, it must be marked with an air transit route marker.
The air transit route marker must be located along the centre line of the same route and
must be spaced at intervals of not more than 60 m on straight sections and not more than
15 m on curves. A helicopter air transit route marker must be frangible and must not

exceed a plane originating at a height of 1 m above the plane of the helicopter taxiway. A
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helicopter air transit route marker must be divided into three different stripes, coloured in
yellow, green and yellow, respectively. If the helicopter air taxiway is to be used at night,
helicopter air taxiway edge markers must be either internally illuminated or retro-

reflective.
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4.4 Lights.

ENAC specifies that the provisions described in the “Regulation for Construction and
use of Airports — 2003 edition and following updates” are also applicable for helicopter
infrastructures (referring to lights).

As helicopters generally come very close to extraneous light sources, it is particularly
important to ensure that, unless such lights are navigation lights exhibited following
international regulations, they are screened or located to avoid direct and reflected glare.

The following specifications must be followed when a non-instrument/non-precision

FATO is used.

4.4.1!Heliport beacon.

A heliport beacon must be provided at a heliport where:
a) Long-range visual guidance is considered necessary and is not provided by other
visual means; or

b) Identification of the heliport is difficult due to surrounding lights.

The heliport beacon must be located on or adjacent to the heliport preferably at an
elevated position and so that it does not dazzle a pilot at a short range. Where a heliport
beacon is likely to dazzle pilots at a short range, it may be switched off during the final

stages of the approach and landing.
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The light from the beacon must show at all angles of azimuth. The effective light
intensity distribution of each flash must be as shown in Figure 21.

Where brilliancy control is desired, settings of 10 per cent and 3 per cent are
satisfactory. In addition, shielding may be necessary to ensure that pilots are not dazzled

during the final stages of the approach and landing.
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4.4.2!Approach lighting system.

Where provided at a heliport, an approach lighting system must indicate a preferred
approach direction. The approach lighting system must be located in a straight line along
the preferred direction of approach.

An approach lighting system must consist of a row of three lights spaced uniformly at
30 m intervals and of a crossbar 18 m in length at a distance of 90 m from the perimeter
of the FATO as shown in Figure 23. The lights forming the crossbar must be as nearly as
practicable in a horizontal straight line at right angles to, and bisected by, the line of the
centre line lights, and spaced at 4.5 m intervals.

Where there is a need to make the final approach course more conspicuous, additional
lights spaced uniformly at 30 m intervals must be added beyond the crossbar. The lights
beyond the crossbar may be steady or sequenced flashing, depending upon the

environment.
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The steady lights must be omnidirectional white lights. Sequenced flashing lights must
be omnidirectional white lights.

The flashing lights must have a flash frequency of one per second and their light
distribution must be as shown in “Figure 22 — illustration 3”. The flash sequence must
commence from the outermost light and progress towards the crossbar. A suitable
brilliancy control must be incorporated to allow for adjustment of light intensity to meet
the prevailing conditions.

The following intensity settings are suitable:

a) Steady lights: 100 per cent, 30 per cent, 10 per cent;

b) Flashing lights: 100 per cent, 30 per cent, 3 per cent.

4.4.3!Visual alignment guidance system.

A flight path alignment guidance system must be provided to serve the approach to a
heliport where one or more of the following conditions exist, especially at night:

1. Obstacle clearance, noise abatement or traffic control procedures require a
particular direction to be flown;

2. The environment of the heliport provides few visual surface cues;

3. It is physically impracticable to install an approach lighting system.

The visual alignment guidance system must be located such that a helicopter is guided
along the prescribed track towards the FATO.

The system must be located at the downwind edge of the FATO and aligned along the
preferred approach direction.

The light units must be frangible and mounted as low as possible.
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Where the lights of the system need to be seen as discrete sources, light units must be
located such that at the extremes of system coverage, the angle subtended between the
units as seen by the pilot must not be less than 3 minutes of arc. The angles subtended
between the light units of the system and other units of comparable or greater intensities
must also be not less than 3 minutes of arc. The requirements above can be met for lights
on a line normal to the line of sight if the light units are separated by 1 m for every

kilometer of viewing range.

¥ Lighting system format:

The signal format of the alignment guidance system must include a minimum of three
discrete signal sectors providing “offset to the right”, “on track™ and “offset to the left”
signals.

The divergence of the “on track™ sector of the system must be 1° as shown in Figure
24.

The signal format must be such that there is no possibility of confusion between the
system and any associated visual approach slope indicator or other visual aids.

The system must avoid the use of the same coding as any associated visual approach
slope indicator.

The signal format must be such that the system is unique and conspicuous in all

operational environments and it must not significantly increase the pilot workload.
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¥ Light distribution:

The usable coverage of the visual alignment guidance system must be equal to or better
than that of the visual approach slope indicator system with which it is associated.
A suitable intensity control must be provided to allow adjustment to meet the

prevailing conditions and to avoid dazzling the pilot during approach and landing.

¥ Approach track and azimuth setting:

A visual alignment guidance system must be capable of adjustment in azimuth to
within + 5 minutes of the arc of the desired approach path.

The angle of the azimuth guidance system must be such that during an approach, the
pilot of a helicopter at the boundary of the “on track”™ signal would clear all objects in the
approach area by a safe margin.

The characteristics of the obstacle protection surface specified in Figure 25 must

equally apply to the system.
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¥ Characteristics of the visual alignment guidance system:

In the event of a failure of any component affecting the signal format, the system must
be automatically switched off. The light units must be so designed that deposits of
condensation, ice, dirt, etc. on optically transmitting or reflecting surfaces would interfere
to the least possible extent with the light signal and must not cause spurious or false

signals to be generated.

SURFACE AND NON-INSTRUMENT NON-PRECISION
DIMENSIONS FATO FATO
Length of inner edge Width of safety area Width of safety area
Distance from the end of 3 m minimum 60 m
FATO
Divergence 10% 15%
Total length 2.500 m 2.500 m
PAPI A —-0,57° A -0,57°
Slope HAPI A —-0,65° A —0,65°
APAPI A —-09° A -09°
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4.4.4!Visual approach slope indicator.
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A visual approach slope indicator must be provided to serve the approach to a heliport,
whether or not the heliport is served by other visual approach aids or by non-visual aids,

where one or more of the following conditions exist, especially at night:

1. Obstacle clearance, noise abatement or traffic control procedures require a
particular direction to be flown;
2. The environment of the heliport provides few visual surface cues;

3. The characteristics of the helicopter require a stabilized approach.

The standard visual approach slope indicator systems for helicopter operations must

consist of the following:

1. PAPI and APAPI systems conforming to the specifications contained in “ENAC
Regulation for construction and use of airports — Chapter 6”, except that the angular size
of the on-slope sector of the systems must be increased to 45 minutes of arc; or

2. HAPI system conforming to the specifications in the following paragraph “HAPI

signal configuration”.

A visual approach slope indicator must be located such that a helicopter is guided to
the desired position within the FATO to avoid dazzling the pilot during the final approach
and landing.

The system must be located next to the aiming point and aligned along the preferred
approach direction.

The light units must be frangible and mounted as low as possible.
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¥ HAPI signal configuration:

The signal format of the HAPI must include four discrete signal sectors, providing an
“above slope”, an “on slope”, a “slightly below” and a “below slope” signal.

The signal format of the HAPI must be as shown in Figure 26.

The signal repetition rate of the flashing sector of the HAPI must be at least 2 Hz.

The on-to-off ratio of pulsing signals of the HAPI must be 1 to 1, and the modulation
depth must be at least 80 per cent.

The angular size of the “on-slope” sector of the HAPI must be 45 minutes of arc.

The angular size of the “slightly below” sector of the HAPI must be 15 minutes of arc.

Sectors Codification
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¥ Light distribution:

The light intensity distribution of the HAPI in red and green colours must be as

shown in Figure 27.
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The colour transition of the HAPI in the vertical plane must be such as to appear to an
observer at a distance of not less than 300 m to occur within a vertical angle of not more
than three minutes of arc.

The transmission factor of a red or green filter must be not less than 15 per cent at the
maximum intensity setting.

At full intensity, the red light of the HAPI must have a Y-coordinate not exceeding
0.320, and the green light must be within the boundaries specified in /CAO Annex 14 —

volume 1 — attachment 1 —2.1.3.
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A suitable intensity control must be provided to allow adjustment to meet the

prevailing conditions and to avoid dazzling the pilot during approach and landing.

¥ Approach slope and elevation setting:

A HAPI system must be capable of adjustment in elevation at any desired angle
between 1 degree and 12 degrees above the horizontal with an accuracy of + 5 minutes
of arc.

The angle of elevation setting of a HAPI must be such that during an approach, the
pilot of a helicopter observing the upper boundary of the “below slope” signal would clear

all objects in the approach area by a safe margin.

¥ Characteristics of the light unit:

The system must be so designed that:

1. in the event the vertical misalignment of a unit exceeds + 0.5 degrees (+ 30

minutes), the system must switch off automatically; and

2. if the flashing mechanism fails, no light is emitted in the failed flashing

sector(s).

The light unit of the HAPI must be so designed that deposits of condensation, ice, dirt,
etc. on optically transmitting or reflecting surfaces would interfere to the least possible

extent with the light signal and must not cause spurious or false signals to be generated.
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¥ Obstacle protection surface:

The following specifications are completely applicable to PAPI, APAPI and HAPI.

An obstacle protection surface must be established when it is intended to provide a
visual approach slope indicator system.

The characteristics of the obstacle protection surface, i.e. origin, divergence, length
and slope, must correspond to those specified in the relevant column of Figure 25.

New objects or extensions of existing objects must not be permitted above an
obstacle protection surface except when the new object or extension would be shielded
by an existing immovable object.

Existing objects above an obstacle protection surface must be removed except when,
according to ENAC, the object is shielded by an existing immovable object, or when
after a safety assessment, it is determined that the object would not adversely affect the
safety of operations of helicopters. In that case, one or more of the following measures
must be taken:

a) suitably raise the approach slope of the system;

b) reduce the azimuth spread of the system so that the object is outside the confines

of the beam,;

c) displace the axis of the system and its associated obstacle protection surface by

no more than 5°;

d) suitably displace the FATO; and

e) install a visual alignment guidance system.
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4.4.5!Final approach and take-off (FATO) lighting systems.

FATO lights must be provided where a FATO is established at a heliport intended for
use at night. They can be omitted where the FATO and the TLOF are nearly coincidental
and the TLOF lights are provided, or the extent of the FATO is self-evident.

FATO lights must be placed along the edges of the FATO. The lights must be

uniformly spaced as follows:

1.! for an area in the form of a square or rectangle, at intervals of not more than 50 m
with a minimum of 4 lights on each side including a light at each corner; and
2.! for any other shaped area, including a circular area, at intervals of not more than

5 m with a minimum of 10 lights.

FATO lights must be fixed omnidirectional lights showing white. Where the intensity
of the lights is to be varied, the lights must show variable white. The light distribution of
FATO lights must be as shown in Figure 22, Illustration 4.

The lights must not exceed a height of 25 cm and must be inset when a light extending
above the surface would endanger helicopter operations.

Where a FATO is not meant for lift-off or touchdown (TLOF), the lights must not

exceed a height of 25 cm above ground or snow level.

4.4.6!Aiming point lights.
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Aiming point lights must be provided where an aiming point marking is provided at a
heliport intended for use at night.

Aiming point lights must be collocated with the aiming point marking.

Aiming point lights must form a pattern of at least six omnidirectional white lights as
shown in Figure 17. The lights must be inset when a light extending above the surface
could endanger helicopter operations. The light distribution of aiming point lights must

be as shown in Figure 22, Illustration 5.

4.4.7"Touchdown and lift-off area lighting system - TLOF.

A TLOF lighting system must be provided at a heliport intended for use at night and
must consist of one or more of the following components:
a)! Perimeter lights; or
b)! Floodlighting; or
c)! Arrays of segmented point source lighting (ASPSL) or luminescent panel (LP)
to identify the TLOF when (a) and (b) are not practicable and FATO lights are

available.

TLOF ASPSL and/or LPs to identify the TDPM and/or floodlighting must be provided
at a surface-level heliport intended for use at night when enhanced surface texture cues
are required.

TLOF perimeter lights must be placed along the edge of the area designated for use as
the TLOF or within a distance of 1.5 m from the edge.

Where the TLOF is a circle, the lights must be:
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a) located on straight lines in a pattern which must provide information to pilots
on drift displacement; or

b)  when (a) is not practicable, evenly spaced around the perimeter of the TLOF
at the appropriate intervals, sufficient to present the pattern, except that over

a sector of 45 degrees, the lights must be spaced at half spacing.

TLOF perimeter lights must be uniformly spaced at intervals of not more than 5 m and
where TLOF perimeter lights are located on straight lines, there must be a minimum
number of 4 lights on each side, including a light at each corner. For a circular TLOF,
where lights are installed following the mentioned requirements, there must be a
minimum of 14 lights.

Where ASPSL or LPs are provided to identify the TLOF, which is not a circle, they
must be placed along the marking designating the edge of the TLOF and they must be
located on straight lines circumscribing the area.

For a surface-level heliport, the minimum number of LPs must be 9. The total length
of LPs in a pattern must not be less than 50 per cent of the length of the pattern. There
must be an odd number of LPs with a minimum number of three panels on each side of
the TLOF, including a panel at each corner. They must be uniformly spaced with a
distance between adjacent panel ends of not more than 5 m on each side of the TLOF.

TLOF floodlights must be located to avoid glare to pilots in flight or to personnel
working on the area, the arrangement and aim of floodlights must be such that shadows
are kept to a minimum.

APSPL and LPs used to designate the TDPM and/or heliport identification marking

have been shown to provide enhanced surface texture cues when compared to low-level
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floodlights. Due to the risk of misalignment, if floodlights are used, there will be a need
for them to be checked periodically to ensure they remain within the specifications

mentioned above

¥  Characteristics:

The TLOF perimeter lights must be fixed omnidirectional lights showing green. On a
surface-level ASPSL or LPs must emit green light when used to define the perimeter of
the TLOF.

An LP must have a minimum width of 6 cm. The panel housing must be the same
colour as the marking it defines. The perimeter lights must not exceed a height of 25 cm
and must be inset when a light extending above the surface could endanger helicopter
operations.

When located within the safety area of a heliport, the TLOF floodlights must not
exceed a height of 25 cm.

The LPs must not extend above the surface by more than 2.5 cm.

The light distribution of the perimeter lights must be as shown in Figure 20, Illustration

The light distribution of the LPs must be as shown in Figure 20, Illustration 6.

The spectral distribution of TLOF area floodlights must be such that the surface and
obstacle marking can be correctly identified.

The average horizontal illuminance of the floodlighting must be at least 10 lux, with a
uniformity ratio (average to minimum) of not more than 8:1 measured on the surface of

the TLOF.

67



The lighting to identify the touchdown marking must comprise a segmented circle of
omnidirectional ASPSL strips showing yellow. The segments must consist of ASPSL
strips, and the total length of the ASPSL strips must not be less than 50 per cent of the
circumference of the circle.

If utilized, the heliport identification marking lighting must be omnidirectional

showing green.

4.4.8!Taxiway lights, visual aids for denoting obstacles and floodlighting of obstacles.

The specifications for lights provided in “ENAC Regulation for the construction and
use of airports” are completely applicable to taxiways intended for ground taxiing of
helicopters.

Generally speaking, if it is not possible to display obstacle lights on obstacles at a
heliport intended for use at night, the obstacles must be floodlit. Obstacle floodlights must
be arranged to illuminate the entire obstacle and, as far as practicable, in a manner so as
not to dazzle helicopter pilots. Obstacle floodlighting must produce a luminance of at

least 10 cd/m2.
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CHAPTER 5 - HELIPORT CERTIFICATION

5.1. Applicability

The “ENAC Regulation for the construction and use of heliports”, deeply explained

in this thesis, applies only to newly built heliports where commercial helicopter transport

activities are carried out and at least one of the following conditions exists:

b)

d)

the heliport is located on offshore platforms or on-board commercial ships for
passenger transport;

the heliports are HEMS operational bases or infrastructures serving hospital
facilities with a daily average of movements equal to or greater than 2 in the
reference semester;

instrumental operations are carried out;

commercial transport operations are continuously carried out with a daily average

of movements equal to or greater than 6 in the reference semester.

The reference period is the semester with the highest traffic intensity.

The owners of the heliports must obtain from ENAC the “certificate” of the heliport

that guarantees the conformity and compliance of infrastructures and systems with the

construction requirements provided by the Regulation.
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5.1.11Application for the issuance of a certificate.

The “certificate” is issued by the Italian Competent Authority “ENAC” to the heliport
owner upon an application for the issuance.

The issuance of the certificate is subject to the submission of the following documents
by the applicant:

a)! the declaration containing the identification details of the applicant and of the owner
of the area where the heliport is located;

b)! the written consent of the owner of the area on which the heliport is located; or, if the
area belongs to the State or public bodies, the authorization or concession of use by
the competent administrative authority;

c)! heliport technical data;

d)! a map showing the location and boundaries of the heliport;

e)! a report where it can be easily understood the compliance with the requirements of
Regulation;

f)! any other documentation requested by ENAC.

5.1.2!Issuance of heliport certificate.

The Certificate is issued by the Italian Competent Authority, “ENAC”, to the heliport
owner only at the end of the successful completion of the investigations which proves
compliance with all the requirements.

The Certificate guarantees the compliance of a heliport with the construction

requirements of the Regulation; in particular, it certifies that the physical characteristics,
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infrastructures, installations and systems of the heliport and the characteristics of the
adjacent areas to it allow safe operations.

Upon a reasoned request, ENAC may exempt specific heliports from compliance with
individual requirements of the Regulation. The exemption provision specifies the
limitations and additional conditions deemed necessary to ensure adequate levels of
safety and is valid for the time established therein.

ENAC has also the right to request the application of additional requirements when
the design characteristics of the heliport or the experiences acquired in operation make
the requirements of the Regulation inadequate or inappropriate to ensure the safety of

operations.

5.1.31The Holder of the heliport certificate. Validity of the certificate.

The Holder of the Heliport Certificate assumes the duties and obligations relating to
the maintenance of the Certificate. He is also responsible for the compliance of the
heliport with the requirements contained in the Regulation, for its use in safe conditions
(e.g. especially relating to obstacles existing along the take-off and landing trajectories),
for the efficiency of the technical and operational equipment installed and, above all, for
the preservation of these requirements over time.

The Certificate is valid for three years from the date of issue or renewal and, in this
latter case, is renovated following an application from the Holder, based on the successful
completion of the ENAC investigations which proves the compliance with all the

requirements.
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ENAC may limit, suspend, or revoke the Certificate if ENAC finds that compliance
with the requirements of this Regulation is not ensured or the safety of operations is
compromised.

The Certificate may also be suspended or revoked if ENAC is not allowed to carry out
ordinary or extraordinary competence assessments.

Relating to the relevance of the non-compliance found, ENAC communicates to the
owner the intention to adopt a suspension or revocation measure and the related reasons,
setting the times within which the owner can provide his/her considerations. After this
time and in case of inadequacy or absence of mentioned considerations, ENAC adopts
the measure and notifies the recipient.

If serious non-conformities are found that jeopardize the safety of operations, ENAC

adopts the relevant limitation or suspension measure with immediate effect.

5.1.4!General provisions.

The Owner must guarantee the full availability of the certified heliport to anyone who
requests it, during the opening hours of the heliport, except off-shore and HEMS heliports
whose use is subjected to the consent of the Owner, who is required to provide users with
all the information necessary for the proper execution of the activity.

The Owner must at all times allow ENAC personnel, with inspection functions, access
to the infrastructures, systems and documents, to conduct investigations relating to
compliance with the requirements of the Regulation and any other requirement applicable

to issue the Certificate as well as its permanence over time or its variation.
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ENAC inspection staff visits the heliport on the occasion of checks relating to the
issue, renewal or variation of the Certificate, authorizations or other specific requests by
the Owner, or to carry out surveillance activities initiated by the Authority in the scope
of their competencies.

The Owner must inform ENAV, as the AIS body, and ENAC of changes in the data
under its responsibility relating to the heliport contained in the Aeronautical Information
Publication (AIP) — Italy.

ENAC has the right to suspend the application of certain requirements of the
Regulation for technical reasons. Within 90 days from the date of adoption of the
provision, ENAC restores the application of the suspended rule or adopts a transitional
provision, effective for six months. Within this deadline, ENAC revokes the transitional

provision or promotes the procedure for its approval.
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CHAPTER 6- HELIPORT VS HELIPAD: DIFFERENCES AND

SIMILARITIES.

6.1 Heliport or helipad?

For an untrained eye, a heliport and a helipad may be confused because they look very
similar but, in reality, each infrastructure type has unique design features and regulatory
requirements tailored to its intended purpose. For instance, Heliports, as comprehensive
aviation facilities, necessitate substantial land allocation and investments in
infrastructures, such as terminals, hangars, and fueling stations to accommodate diverse
aviation activities. In contrast, Helipads, with their compact infrastructures, offer
flexibility in deployment, making them suitable for different applications in urban, rural,
and offshore environments where space is limited.

Understanding the regulatory disparities between heliports and helipads is mandatory
for ensuring compliance with applicable laws and regulations. Heliports, as it has been
explained in this thesis, are subjected to a multitude of regulatory requirements
encompassing zoning regulations, building codes, environmental assessments, and
aviation regulations governing airspace usage and operational procedures. Conversely,
helipads that are simpler in design, must adhere only to specific regulations governing
structural integrity, obstacle clearance, and operational protocols to ensure safe helicopter

operations.

74



This chapter aims to describe the Italian national regulation regarding the use of

helipads highlighting the main differences with heliports.

6.2 “ENAC Regulation - Liberalization of the use of the landing areas”.

ENAC with the “Regulation - Liberalization of the use of the landing areas - 05 May
20237, introduced a lot of important news regarding the use, management and authority
oversight of different landing areas.

The regulation defines the “helipad” as an airfield, which is not a heliport, intended
for the exclusive use of helicopters.

The airfield is managed by a natural person or by a person appointed by the legal
representative of the legal person. The management of the airfield is subject to the
consent, expressed in writing, of the owner of the area on which the airfield is located; if
the area belongs to the State or public bodies, the management is subjected to
authorization or concession of use by the competent administrative authority.

The helipad manager must provide users with all the information necessary for the safe

conduct of the activity, in particular:

a)! Physical characteristics (dimensions, systems, equipment, declared distances)
through adequate graphic drawings, highlighting any non-compliance with the
criteria defined in the Regulation;

b)! Identification point of the helipad expressed in geographical coordinates

(WGS84 system).
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c)!

Location (altitude above sea level, address, runway orientation and/or

preferential take-off/landing directions);

d)! Traffic patterns;

e)! Telephone number and contacts for communications (e-mail address, PEC);
f)! Descriptive photographs, of which at least two taken close to the centre of the

runway, oriented in the two (preferred) directions of take-off and landing

and/or videos illustrating the take-off and landing operations;

g)! Mapping of obstacles in the surrounding environment, updated at least every

three years;

h)! First aid and fire protection procedures.

The manager is responsible for the constant compliance of the helipad with the
information provided and for maintaining the efficiency of the infrastructural equipment.
Any variation concerning the mentioned information must be communicated and made
available by the manager.

The pilot, before using the helipad or the airfield, is required to acquire the necessary
information to conduct operations safely from the helipad manager.

Commercial and non-commercial air operations are permitted on airfields and flight
activity is carried out in visual contact with the ground, in compliance with visual flight
rules and, limited to aircraft, during daytime hours except for helicopters operating on

helipads equipped with light signalling and gliding guidance system.

6.2.1'Helipads: technical characteristics.
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The physical characteristics and infrastructure plant equipment are based on the type

of helicopter is intended to serve.

The physical characteristics of the infrastructure are, at least, the following:

a)! Dimensions of the landing and take-off area;
b)! Plano altimetric trend and surface resistance of the landing and take-off area;

c)! Size and performance characteristics of the safety area.

The infrastructure facilities are, at least, the following:

a)! Windsock;

b)! Horizontal markings;

c)! Luminous signs, if night operations are foreseen;

d)! Visual glide guidance system, for infrastructures intended for night operations

in geographical areas particular difficult to approach and in urban areas.

The conditions of the surrounding environment are determined by identifying, along
the preferential take-off and landing directions, the presence of obstacles to be reported
on the map by the helipad manager.

The manager, having identified the specifications applicable to the helipad, based on
the type of operations (day and night) and the type of performance of the helicopter,

verifies the compliance of the physical characteristics and plant equipment of its
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infrastructure with the aforementioned requirements, reporting the presence of any non-

conformities.

6.2.2'ENAC activities.

ENAC, as a national aviation authority, has the important role of carrying out periodic
oversight activities following an established program.

The “oversight program” is developed considering the type of activity carried out in
the infrastructure and the availability of qualified staff to conduct the inspections.

The manager, informed of the inclusion of the airfield/helipad in the oversight
program, must guarantee the access of ENAC staff to the infrastructure to conduct the
inspections. If access to the infrastructure is denied, the activity on the helipad could be
suspended by ENAC.

The oversight activity carried out by ENAC shall ensure compliance with the
provisions of the Regulation and that the infrastructure and the surrounding environment

adhere to all the information provided by the manager.

Following the oversight activity, ENAC could:

a) Suspend the use of the helipad, if the infrastructure and the surrounding

environment differ from the information provided by the manager;

b) Take one of the proper measures described in the regulation (e.g. ENAC could

limit, suspend or terminate the management and use of an airfield/helipad).
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6.3 “ENAC Regulation — Infrastructures for HEMS " activity”.

The ENAC Regulation “Infrastructures for HEMS activity - 22 December 2016”
provides the minimum requirements that infrastructures intended for emergency medical
service with helicopters must have. In 2016, the main purpose of the Regulation was to
harmonize the national legislation, in particular, the Ministerial Decree 01/02/2006',
with the European Regulation no. 965/2012 (today amended), to administratively
simplify the identification of the infrastructures that must guarantee the necessary safety

standards in HEMS operations.

The requirements provided by the Regulation are applicable to:

1.! HEMS bases and infrastructures serving healthcare facilities existing on the date
of entry into force of this Regulation and not yet certified under the “Regulation
for the construction and use of heliports”;

2.! Helipads contracted to HEMS purpose, characterised by a significant activity;

3.! Helipads contracted to HEMS purpose, regardless of the number of movements,
that are:

a.! elevated helipads;
b.! used for night operations;
c.! intended for standard healthcare facilities (HUB);

d.! military installations.
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6.3.1!Infrastructure management.

HEMS bases that are not certified under the “Regulation for the construction and use
of heliports” must be helipads managed under the provisions of the Ministerial Decree
01/02/2006 and are subjected to ENAC authorization.

Helipads contracted to HEMS purpose, that are not military installations and are not
certified under the “Regulation for the construction and use of heliports”, but are
characterised by a significant helicopter activity, must be managed under the provisions
of the Ministerial Decree 01/02/2006.

Regardless of the number of movements per year, the helipads contracted to HEMS
purposes, that are not military installations, are subjected to ENAC authorization and

must be managed under the provisions of the Ministerial Decree 01/02/2006, if:

a.! used for standard healthcare facilities (HUB);

a.! elevated helipads;

b.! authorised and enabled for night operations.

ENAC authorization has a validity period of three years, renewable upon a specific

manager request.

6.4 ENAC internship.

During my ENAC internship, I found myself profoundly enriched by the depth of
knowledge and experience gained in the complexity of aviation regulation and oversight.

My time with the supervisor and the co-advisor has been nothing short of transformative,
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offering invaluable insights into the multifaceted aspects of the regulatory framework
governing aviation operations.

Being the legal field my area of expertise, embarking on a deep analysis study within
the heliport infrastructural design, this experience has been enlightening and enriching,
offering a unique perspective at the intersection of law, technology and aviation.

Immersed in a dynamic environment where precision engineering meets stringent
regulatory frameworks, I have had the opportunity to witness first-hand the complex
processes involved in designing compliance-oriented infrastructure in the aviation sector.

Moreover, collaborating with engineers, technicians, and regulatory experts has
afforded me invaluable insights into the interdisciplinary nature of aviation law,
underscoring the importance of cohesive legal and technical frameworks in ensuring
aviation safety and operational efficiency.

One of the most interesting experiences during the internship was the oversight activity
in two different helipads for HEMS purposes: indeed, I had the opportunity to follow an
ENAC engineer during two inspections and I was fascinated by the activity because I
concretely experienced how the Italian Aviation Authority guarantees infrastructural
safety. Considering my job (helicopter pilot), I also had the opportunity to give my point
of view in different fields, not directly connected with the engineering sector. In addition,
the dialogue with the helipad manager allowed me to understand the complexity behind
the infrastructure management and the needed combined effort among the different

parties to guarantee compliance with regulations and safe operations.
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Another occasion in which I learned a variety of things during the internship was the
dialogue with the ENAC engineer that followed the project and certification of “Bolzano”
heliport. On that occasion, I clearly applied all the regulations learned during the studies
and I had the opportunity to understand a specific technical engineering language facing
all the difficulties in finding the best solutions to enhancing safety in operations.

The following data refers to the “Bolzano” heliport which has been designed and
constructed adhering to the ENAC “Regulation for the construction and use of heliports”,

2011, edition 1.

&3



' &[&1.-&0" &) K*YNK%*1 &2-

I"HSY&( "+,

"#$%&> "+, ¥ &/&1.-&0' I&/ " K*YNFH3-.2/&3".,0")AY [ K%*-&2-"*,". %&'.3

84



DENOMINAZIONE OSPEDALE BOLZANO

TIPO SOPRAELEVATO
LOCALITA / VIA VIA LORENZ BOHLER, §
CAP. - COMUNE 39100 BOLZANO
PROVINCIA Bz
REGIONE TRENTINO ALTO ADIGE
DIREZIONE OPERAZIONI NORD-EST
ORD-EST-UFFICIO AEROPORTUALE |

DIREZIONE AEROPORTUALE BOLZANG
TIPO DI ATTVITA ELISOCCORSOPROTEZIONE CMLE
BASE HEMS / DESTINAZIONE SANITARIA DESTINAZIONE SANITARIA
OPERATMTA NOTTURNA
FATOITLOF
:k{:g%%‘:":”%‘s'ﬁm'c“mo EELLA 46°29'56.63 N~ 011°18'43.71°E
ELEVAZIONE S.LM. (METRI/FT ) METRI 265,20 (8701) SLM
ALTEZZA DAL SUOLO (METRI) 21,10
ORIENTAVENTO FATOITLOF 336°/156°

[ DIREZIONT DIAPPROCCIODECOLLO A6 T326" - 205" - 285" - 105"
FORMA QUADRATA
DIMENSIONE LATO 25 METRI
PAVIVENTAZIONE CALCESTRUZZO
PENDENZA 1,0%

WMM BECCA | 47 vETRI
MASSA MASSIMA AMMISSIBILE FATOITLOF 08 TONNELLATE
AREA DI SICUREZZA - DIVENSIONE 4,16 METRI
AREA DI SICUREZZA - TIPO DI SUPERFICIE | CALCESTRUZZO

TODAH direzione 156° (FATO+virtual clearway) 228 5METRI
TODAH direzione 326° (FATO+virtual clearway) 212 5METRI
TODAH direzione 205° (FATO+virtual clearway) 228 5METRI

TODAH direzione 285° (FATO+virtual clearway) 212 5METRI

RTODAH 25 METRI

LDAH 25 METRI

MARKING E LUCI

MARKING DELLA FATO/TLOF LINEA BIANCA CONTINUA
MARKING DELLA ZONA DI CONTATTO DELLA CORONA CIRCOLARE GIALLA
FATO/TLOF

MARKING IDENTIFICATIVO DI ELIPORTO

OSPEDALIERO LETTERA H ROSSA SU CROCE BIANCA

MARKING DEL MASSIMO CARICO AMMISSIBILE | SI-08t

MARKING DI DENOMINAZIONE DELL'ELIPORTO | S| - BOLZANO/BOZEN

T SEGNALETICA DI MASSIMO AMMISSIBILE DEL
VALORE D 8l-17

FARO DI ELIPORTO Sl

PERIMETRALI VERDI, RADENTI BIANCHE,
AUSILIN LUMINOSI DELLAFATOITLOF IOPA (HAPI)
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MANICA AVENTO ILLUMINATA

"AIUTT VIS PER TA SEGNALAZIONE DEGLI |
OSTACOLI

SACCO A FASCE BIANCHE E ROSSE

SUTTRALICCTE SULCAFUNE BIGUARDIA™ |
DELLALINEA AD ALTA TENSIONE

LUCIDISEGNALE OSTACOLO

TRALICCI DELLALINEA AD ALTA TENSIONE

ASSISTENZA W.F. sl

OPERATMTA NOTTURNA

GESTORE ZINGERLE HELMUTH

Indinzzo \ia del Seminario 7/B 39019 Tirclo (BZ)
Indinzzo per recapito posta \ia del Seminario 7/B 39019 Tirolo (BZ)
N° TELEFONICO +39 338 1584464

E - MAIL helworker@gmall.com

PEC h.zingerle@pec.it

SCADENZA ATTMTA ILLIMITATA

NOTE OBBLIGO DI OPERAZIONI IN CLASSE DI

PRESTAZIONI 1
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6.5 Future perspectives.

At the end of this research, after having understood the importance and advantages in
terms of safety and heliport design, it can be assumed that as urban air mobility continues
to gain traction, the future of heliport construction is poised for innovation and evolution,
particularly in tandem with vertiport” development. Heliports are likely to see
advancements in sustainability, with designs incorporating green technologies, such as
solar panels and wind turbines to reduce environmental impacts. The development of
infrastructures for urban air mobility will be crucial to industry growth: one small step
could be the focus on integrating heliports seamlessly into urban landscapes, with
architectural designs that blend functionality with aesthetic appeal. In fact, with the
emergence of electrical vertical take-off and landing (eVTOL) aircraft, heliport
constructions may also adapt to accommodate these new challenges, featuring, for
instance, charging infrastructure and optimized layouts for efficient operations.

EASA understood the importance and significance of this topic and in 2022 published
the “Vertiports — Prototype Technical Specifications for the Design of VFR Vertiports for
Operation with Manned VTOL-Capable Aircraft Certified in the Enhanced Category —
PTS-VPT-DSN”, in which they set the regulatory framework and detailed the prototype
technical specifications for the design of vertiports in the form of guidance. These
specifications describe, in a comprehensive way, the physical characteristics of a
vertiport, the required obstacle environment, visual aids, lights and markings, as well as

concepts for en-route alternative vertiports for continued safe flight and landing.
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As we can read in the McKinsey article “To take off, flying vehicles first need places
to land”?°, each city will require specific design requirements for an Urban Air Mobility

network which include:

¥ Vertihubs: the largest structures, stand-alone buildings constructed in central,
high-traffic areas. With an esteemed 10 active take-off and landing areas, plus
20 additional spaces for parking or maintenance. Vertihubs could also include
some level of retail and other services for passengers.

¥ Vertibases: medium-size structures, either newly built or created by retrofitting
existing structures such as parking garages and corporate headquarters
rooftops. Located in medium-traffic areas, such as suburbs, or at major work
or retail locations, vertibases would have an estimated 3 active take-off and
landing spaces, plus 6 additional spaces for parking or vehicle maintenance.

¥ Vertipads: the smallest structures with the function of spokes in the hub-and-
spokes network. Located in rural locations or suburban, they would have 1

take-off and landing area plus 2 spots for parking or vehicle maintenance.

In the upcoming years, every city will probably have these three structures, maybe
starting from the existing helipads and heliports and converting them into vertiports.
However, the real challenge will consist of creating partnerships between public and
private sectors and, in that case, Urban Air Mobility will take flight and revolutionize

how people move around.
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There are three potential archetypes for urban-air-mobility infrastructure.

Potential archetypes for urban-air-mobility infrastructure,

illustrative

Vertipad Vertibase Vertihub

[nevwr or retrofit) (new or retrofit) (new)

Dimensions 100 x 60 feet 230 x 100 feet 400 x 175 feet (2 flocrs)
Landing/takeoff pads [y 1 3 10
Parxing/charging spots | | 2 6 20
Capital expenditures, $ million 02-04 05-0.8 6.0-7.0
Operating expenditures, $ milion 06-09 3.0-6.0 16.0-17.0

McKinsey
& Company

"#$%&P ' EJ%N&&'K*-&,-".'.%2I&-CK&3'4*%'$%H.,"."%'5*H"/"-G" , 4 NB 263 &Y/*5K.,G *

In Europe, there is a concrete example of cooperation among different airports,
governments and private agencies: for instance, the Roma Fiumicino Airport, Venice
Marco Polo Airport, Cote d’Azur Airport, and Bologna Guglielmo Marconi Aiport
launched Urban Blue, a new joint company for the development of urban air mobility
infrastructure at the international level. The company will rely on an existing partnership
with Volocopter'®, but will also be supported by major investors. Urban Blue aims to
build a vertiport in Venice by 2024 and then connect other French and Italian airports via
UAM."” In Rome, close to Fiumicino Airport, has been built the first Vertiport of Italy
and as it can be read in “Aeroporti di Roma” article “Italy’s first vertiport deployed at

Fiumicino Aiport” — 2022:
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The vertiport test is developed in compliance with the European Union Aviation Safety
Agency’s (EASA) “Prototype Technical Specifications for the Design of VFR Vertiports
for Operation with Manned VTOL-Capable Aircraft Certified in the Enhanced Category”
and is located within the regulatory sandbox approved by ENAC. It is designed to host
various types of tests for both flight and ground operations (turnaround, battery charging,
etc.), with an electric system devised to allow testing of various eVTOL charging
technologies (battery swaps, fast charging, etc.). The infrastructure, occupying an area
of about 5,500 square meters, has been sized to ensure compatibility with the main
eVTOLs that will be certified in the coming years and consists of: a final approach and
takeoff area (FATO) for landing and takeoff operations; a parking area; a covered

hangar measuring 20 x 20 x 6 meters, various rooms, including an office, a warehouse,

and an area for battery charging.?®
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CONCLUSION

In conclusion, this master thesis has delved into the complex scenario of heliport
design, exploring its multifaceted aspects and future perspectives, particularly in
conjunction with the evolving landscape of vertiport development.

Through comprehensive analysis and synthesis of existing regulations, as well as
practical insights gleaned from different sector experts during my ENAC internship, this
research has the ambitious goal of giving a more practical and valuable insight into the
field.

Helipad and Heliport design stands as a crucial element in the field of aviation
infrastructure, essential for facilitating efficient and safe helicopter operations. As
enlightened in this thesis, each aspect of heliport design, from landing surface dimensions
to lighting systems, plays a pivotal role in ensuring reliable and safe operations, from
emergency to commercial activities, especially in urban landscapes where space
constraints limitations are prevalent.

Moreover, the synergy between heliport design and vertiport development underscores
the necessity for adaptable and scalable infrastructure solutions. This adaptability is
essential for fostering the integration of aerial transportation into existing urban
infrastructures.

As, nowadays, we navigate the dynamic challenges and opportunities in the realm of
urban air mobility, the principles and recommendations outlined in this thesis must be
guiding beacon for future endeavours in heliport design, paving the way towards more
efficient, resilient, and inclusive aerial transportation infrastructure without never

underestimate the fundamental principles described.

91



BIBLIOGRAPHY AND SITOGRAPHY

AEOROPORTI DI ROMA (ADR) news, “Italy’s first vertiport deployed at Fiumicino
Aiport” 6 october 2022.

EASA, “Easy Access Rules for Aerodromes (Regulation (EU) No 139/2014)”,
https://www.easa.europa.eu/en/document-library/easy-access-rules/easy-access-rules-

aerodromes-regulation-eu-no-1392014

EASA, “Regulation (EU) 2018/1139 of the European Parliament and of the Council ",

https://www.easa.europa.eu/en/document-library/regulations/regulation-eu-20181139

EASA,! “Vertiports — Prototype Technical Specifications for the Design of VFR
Vertiports for Operation with Manned VTOL-Capable Aircraft Certified in the Enhanced
Category — PTS-VPT-DSN”, March 2022,
https://www.easa.europa.eu/en/documentlibrary/generalpublications/prototypetechnical-

design-specifications-vertiports

ENAC, “Regulation for the construction and use of heliports”, 20th October 2011,
https://www.enac.gov.it/lanormativa/normativaenac/regolamenti/regolamentiadhoc/rego

lamento-costruzione-ed-esercizio-degli-eliporti

ENAC, “Regulation for construction and use of Airports” 2003 edition and following
updates, https://www.enac.gov.it/la-normativa/normativa-
enac/regolamenti/regolamenti-ad-hoc/regolamento-per-la-costruzione-lesercizio-degli-
aeroportiENAChttps://www.easa.europa.eu/en/documentlibrary/generalpublications/pro

totype-technical-design-specifications-vertiports

ENAC, “Regulation - Liberalization of the use of the landing areas”, 9 June 2023,
https://www.enac.gov.it/lanormativa/normativaenac/regolamenti/regolamentiadhoc/reg

olamento-liberalizzazione-delluso-delle-aree-di-atterraggioavioidroelisuperfici-ed-0-

del

92



ENAC, “Regulation — infrastructures for HEMS activity”, 22 December 2016,
https://www.enac.gov.it/sites/default/files/allegati/2019Gen/Regolamento %2 0Infrastrutt
ure%20HEMS 2016.pdf

ENAC,  “State  Safety  Programme — Italy”, Edition 4, 2022.
https://www.enac.gov.it/sites/default/files/allegati/2020-Gen/SSP_Italia ed 4 2020.pdf

ICAO, “Annex 14 — Aerodromes — Volume I — Aerodromes Design and Operations”,

9<=edition, July 2022.

ICAO, “Annex 14 — Aerodromes — Volume Il — Heliports ”, 5=~edition, July 2020.

I¢P1cCIANO, F. TOGNATO, Vertiports: the backbone of urban air mobility, 13 luglio
2022, in Portolano Cavallo, https://portolano.it/news/vertiports-the-backbone-of-urban-
air-mobility - ftnl

SKYBRARY, https://skybrary.aero/

T. JOHNSTON, R. RIEDEL, S.SAHDEV, To take off, flying vehicles first need places to
land, in McKinsey & Company, 31 August 2020,

https://www.mckinsey.com/industries/automotive-and-assembly/our-insights/to-take-

off-flying-vehicles-first-need-places-to-land

93



