Foreword by Patrick Ky, Executive Director, EASA
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Europe is at the forefront of a worldwide effort to enable new mobility concepts. The European
aviation industry is already planning and investinghia development of new aircraft capable of
vertical takeoff and landing (VTOL) and in vertiports, whiah e used as takeff and landing sites

for those VTOL aircratft.
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the design of vertiports (PT&PTDSN) in the form of guidance. These prototype cHfjimtions

describe in detail the physical characteristics of a vertiport, the required obstacle environment, visual

aids, lights and markings, as well as concepts feoeate alternate vertiports for continued safe flight

and landing.

Many of these veiports will be built within an urban environmerand the EASA guidance therefore
offers new and innovative solutions specifically for congested urban environments.

One notable innovation is the concept of a funsbhped area above the vertiport, desajed as an
obstaclefree volume.This concept is tailored to the operational capabilities of the new VTOL aircraft,
which can perfornlandings and takeoffswith a significant vertical segmenDepending on the urban
environment andon the performance otertain VTOLcapableaircraft, omnidirectional trajectories

to vertiports will be also possibleSuch approaches can more easily take accourgrofironmental

and noise restrictionsand are therefore more suitable for an urban environment tltamventional
heliport operations, which are more constrained in the approaches that can be safely afpied.
guidance in this document has been developed under the leadership of EASA, working in cooperation
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from European Member Statel a second step, EASA will develop a full regulatory framework for
vertiport design and certification, operations, and oversight of vertiport operators in the context of a
rulemaking task (RMT.230). For the rulemaking task EASA will make good use of its pivotal role in
setting safety standards and developing regulatory framewaorks. This will provide the basis for a global
vertiport market to support the wide range of stakelets involved in Urban Air Mobility including
cities/communities, vertiport operators, VTOL aircraft manufacturers, Member States, and competent
authorities.

We have a unique opportunity in aviation history to develop technical standards from scratch whi

will ensure that vertiports are safe and can be adapted to a succession of new VTOL aircraft types that
we expect to be developed in the future. We invite you to offer your comments on this first edition of
the prototype specifications for vertiports.oMr feedback will help support our future rulemaking
activities to enable safe vertiport design and operations.

Pagel of 178



LEGALDISO AIMER

All information provided in this Prototype Technical Specifications (PTS) for vertiports is-bindarg nature
and isnot intended to address specific circumstances of any one facility or organisation.

Its only purpose is to provide technical guidance, recommendations, and best practices without prejudice to
officially adopted or future legislative and regulatory prosis, in particular future validated and finalised
certification specifications adopted as a result of the respective rulemaking task (RMT.0230). It is not intended
and should not be relied upon, as any form of warranty, representation, undertaking, ctrgtaor other
commitment binding in law upon EASA. EASA does not express or imply any warranty or assume any liability or
responsibility for the accuracy, completeness or usefulness of any information or recommendation included in
the prototype technicabkpecifications (PTS) for vertiports. To the extent permitted by Law, EASA shall not be
liable for any kind of damages or other claims or demands arising out of or in connection with the use of the PTS.

COPYRIGHOLAUSE

Copyight European UnionAviation SafetyAgency 20032022

Ownershipof all copylight and other intellectual property rights in this material includingany
documentaton, data andtechnicalinformation, remainsvestedto the Euopean Union Avation
SafetyAgencyAll logo copyiights, trademarksandregisteredrademarkshat may be contained
within are the property of their respectve owners.

CONTACTNOTICE

If you wantto commenton the PTS, pleaseontactEASAInder thefollowing address:

Flight SandardsDirectorate
AerodromesSandardsandImplementationSecton (FS2.4)
Euopean UnionAvation SafetyAgency
(EASAPostfachl01253,D-50452

Cologne,

Germany

Td: +49221899901000

Emait aerodromes@easa.europa.eu

PLACEANDDATEOFPUBLICATIQON

EASA, Cologn&ermany, Marct2022
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E AS A PTSVPTDSN

Letter to urban air mobility JAM) manufacturers, sent bythe European Union Aviation
Safety Agency (EASA) Vertiport Task Force (VRAME} May 2021

TheEASA/PTTFestablished for developing vertiport design requiremeatidressed letterto UAM
manufacturers to gather sufficient dafor develoing@ S NI A LJ2 NMPEDNSHReBificatiaing. The
details of the requesto manufacturersare explainedelow. EASAnsuredthat all data receivedvas
treated confidentidly and not disclosed outside EASA or within MBTTFwithout the explicit
authorisation of the sender.

VTOLCAPABLE AIRCRAJATA SURVEY FOR DEVELOPING
PROTOTYPE TECHNICAL SPECIFICATIONS FOR VERTIPORT DESIGN
(preparedby the VPTTF)
Notes:

The VTOLcapable aircrafconsideredin this documentcorrespond to the\€ategory Enhancés
defined in EASA8pecial Condition fosmallcategory VTOlircraft® In addition the Prototype
TechnicalSpecificatiors for Vertiports Design)  6MPIRDSNaredeveloped for mannedertical take
off and landingVTO\-capableaircraft (EASAperations QP $ Type#3).

According tEASA SEZTOLO1, Wertiportineans'in area of land, water, or structure used or intended
to be used for the landing and taldf of VTOLcapable aircraf However,for the pupose of
Aerodrome (ADR)and Vertiport (VPT)regulations,VPTshould be classified aserodrome by the
definition.

Sensitivity and confidentialityf data: The VPTTF Focal Po{fP)ensuresstrict confidentiality of the
received materialvithin EASA. A sendef data mayalso allowthe VPTTF FP to have insigitb the
replies sent to EASA on the drafieans of complianceMOQ for VTOL aircraft performance. Only
with thea Sy R @idiBpproval receivedmaterial (or part of it) may be shared within the VTPTF.

VTOL manufacturers are requested to provide information to better define the requirements for the
designof the vertiport infrastructure.

The information provided will be used to evaluatthe technical specifications fovTRDSNand
operation of VTOkapableaircraft.

Informationon VTOLcapable aircrafincludes, but is not limited to, the following:
T VTOL dimensions: shape/configuration, largest overall length and viitialueQ
T VTOLmaximum takeoff mass MTOM);

T request fora lateral manoeuvring area during takdf from a finalapproach and takeff area
(FATQto atakeoff decision poin{TDB (including synthetic meanse.cameras to ensure the
approach and takeff path);

T approach/departure paths compared to obstacle limitation surfaces $DI=S provided in
International Civil Aviation Organization (ICA@hex14, Voumell, Heliport<are those OLS

1 EASAGVTOLD1, Issud, 2 July 2019
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sufficient for the approach and takaff manoeuvres? provide different requirements, if
necessary

T rejected takeoff distance (RTOD), characteristics of the lbadring surface needed for
rejected take-off (RTO);

T landing gear geometry and dimensions, minimum ground turn radius

T VTOLlaxing, ground movement and parking requiremerfspecif the moving infrastructure
for VTOLcapableaircraft, and whetherthe B-valueQchanges from landing to tamg and
parking;

T visual angle ithe vertical plane through pilot eye position (exam@lBigures 2 and 3)

T possible impact of battery charging/swapping procedutestaxiway and parking position
design requirements

T downwashprotection area to be considered (to allow safe operation and msemazardsor
ground personnef)

%, Note: To supportthe drafting of \PT-DSNspecificatiors, the following informatioronthe radial
component of the downwashutwash} is required: VTOL anufacturersshould report if
while the aircraft is in a low hover at the limits of a cylinder volume of diameafound the
VTOLcapableaircraft / from the ground/surface up to 11 of height, the maximum measured
radial speed is lower than 80n/h in any wind conditions within the VTOL limit flight envelope
(seeEASA SETOLO1, VTOL.2135). If the downwash temperature aigh limits of the cylinder
volume is more than 10°C abotle ambient temperature, this should be also reporjednd

T minimum handlingarea requirements around the VT@&pableaircraft, including passenger
handling and areas anticipated for the VT&@lapableaircraft serviceqi.e. battery charging,
swap areaandthe like)

SGVTOLO1 and MOCW5 Q YSIya (GKS RAFYSGSNI 2F (GKS avlffSa
projection on a horizontal plane, while thareraft is in the takeoff or landing configuration, with
rotor(s) turning if applicable (se&igure ).

largest overall
dimensiond |

z

D smallest
enclosing circle 2

Figure 1. Dimension®Q
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Figure 2. Visual anglén the vertical plane through pilot eye position (example)

Figure 3 lllustrationof helicopter CAT A approaches with angles higher than 30° from the
horizontalplane
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PTSVPTDSN List ofabbreviation:

AFM

APAPI
ASPSL
CAT

cd

CFP

C/L

cm
CSADRDSN
CSHPTDSN

D
D-value

Design D
DP
DR

EASA
FATO

HAPI
HEMS
Hz
ICAO
IFR
kg
km/h
kt
LDA/
LDR/
LDP
LED
LP

MTOM

LIST OF ABBREVIATIONS

(Usedin PTSVPTDSN)

aircraft flight manual(a VTOLcapableAFMalsorefers toa helicopterflight
manual)

abbreviated precision approach path indicator

arrays of segmented point source lighting

commercial air transport

candelas

critical failure forperformance

centre line

centimetres

Certification Specifications andsuidanceMaterial forAerodromeDesign

Certification Soecifications andsuidanceMaterial for the design of surfadevel
VFRheliports located at aerodromes that fall under the scope of Regulation
2018/1139

SeePTS VRDSN.A.02Mefinitions

alimiting dimension, in terms of D, for a vertiport or for a defined area wighir
vertiport.

SePTS VRDSN.A.02D@efinitions

decision point

horizontal distance that the helicopter has travelled from the end of the aite
distance available

European Union Aviation Safety Agency
finalapproach and takeff area

feet

helicopter approach path indicator

helicopter emergency medical services

Hertz

International Civil Aviatio®@rganization

instrument flight rules

kilograms

kilometres per hour

knots

landing distance availab{gor VTOLcapable aircrait
landing distance requirefor VTOLcapable aircrajt
landing decision point

light-emitting diode

luminescent panel

lux

metres

maximum takeoff mass
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NVIS
OLS
PAPI
PC
PTSVPTDSN
R/T
RFFS
RTO
RTOD
RTODV
RTODX
RTORV
S

SA
SARPs
t

TDP
TODA/
TODK
TDPC
TDPM
TLOF
ucw
VFR
VPT
VPTTF
VRP
VSS
VTOL
VTOSS
Symbols

night vision imaging system

obstacle limitation surfaces

precision approach path indicator

performance class

Prototype technical specifications for the designwi#Rvertiports
radiotelephony or radio communications

rescue andirefightingservices

rejected takeoff

rejected takeoff distance

rejected takeoff distance(for VTOLcapable aircrait
rejected takeoff distance availablor VTOLcapableaircraft)
rejected takeoff distancerequired (for VTOLcapable aircrait
seconds

safety area

Standards and Recommended Practi€AO)

tonne (1000kg)

take-off decision point

take-off distance availabl@or VTOLcapable aircrait
takeoff distance requiredfor VTOLcapable aircralt
touchdown positioning circle

touchdown positioning marking

touchdown and lifoff area

undercarriagewidth

visual flight rules

vertiport

EASA/ertiport TaskForce

vertiport reference point

visualsegment surface

vertical takeoff and landing

vertical take-off safety speedfor helicopters certigdin category A

the coefficient of frictior(>=Mu) is the ratio between the friction force and the
vertical load

degrees
equals
per cent


http://easa.europa.eu/

PTSVPTDSN CHAPTERTA GENER/

CHAPTERT GENERAL

PTS/PTFDSN.A.01@R\pplicability

1.

The vertiport (VPT)rules will be developed in two stagebk the first stage EASAwill
introduce the PrototypeTechnicalSecifications as nonegulatory material for the design
VFRvertiports or parts thereafapplicable fothe operation of manned/TOLcapable aircraft
certified inthe enhanced categorfPTSYPTDSNE K S NB A y)Hrifthe Sebhndistagetie 2
ruleswill cover vertiportghat areconsideredo bein the scope of Regulation (EU) 2018/1]]
(0 KBasi¢iRegulatiadp a full set of vertiport rules, including theithority, vertiport operator
and vertiport operation requirementswill be introduced,along wth the certification
specificationdCSshnd guidance materiglGM) for vertiport design andcertification The
Basic Regulation (Article 2(®)) defines theaerodromes (vetiports) that fall under its
scope

To be proportionate to the nature and risk thfe activities performedat vertiports VTOL
capableaircraft certified in thel€ategory EnhancélkseeEASA SETOL01) are selectedas
referencefor the developments odPTS. The enhancedategory §imilarto performance clasy
(PG 1 of helicopterspllows proportionality irsafety objectives and enables the highkestel
of safetyin protecting third partieswhen flying over congested areas and when conduc
commercial air transporCAT bperations with passengergTOLcapableaircraft certified in
the enhanced ategory must meet the requirements for continued safe flight arldnding
(CSFLand be able to continue to the original intended destination or a suitable alterr
vertiport after a failure.

EASA developedhé PTS at the request of Member States tointroduce technical
specifications for the design of vertiportwhichMember Stats may useas inputto their
national regulatoryframeworks for the design of vertiports.

The EASA/PTTHleveloped the PTSsased onthe ADR rules (EUegulatiors and EASA
certification speifications (CSADRDSNand CSHPTDSN(Certification Specifications fq
Heliports), as well as omfCAO Annex 14/olumel, BerodromefVolumell, HeliportQICAO
Doaiment9261,Heliport Manualandinputs from VTOL manufacturers and experts.

PTSsnclude objectives, applicability, characteristicend location,which consist ofone or
more statements that descrite(s) usage and limitationsattributes (without values ol
detailed specifications)and necessary associations. The valuw attributes arenormally
ALISOATASR ¢6A0K NBOKBdanEbl airafti 2 G KS WRS&A3
Each defined area iklly describedalongwith its attributes, alloving it to beconsideredn
isolation or in combination with other defined or subsidiary areas
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7. The PTsaredeveloped for the design of VRBrtiports or parts thereof fothe operation of
manned VTOLcapable aircraftcertified in the enhanced categqgrgarrying passengeror
cargo.

8. It is assumed that VT@iapable aircraft can operate at heliports aerodromes if their
performance can meet the design criteria of the heliport acrodrome However, the
appropriate level of emergency equipment, efgy. firefighting, which isdetermined by the
level ofthe VTOLcapable aircraft operations at the heliport, should be ensured.

9.  Applicabilitymatrix ofthe PTS

Aircraft certification according t8 GVTOL categags
Enhanced Basic
Passenger transport Passenger
Commercial Non- _ Cargo (non . Cargo
commercial commercial)
Mann_ed Yes Yes Yes n/a n/a
operation
Unman_ned n/a n/a n/a n/a n/a
operation

TableA-1. Applicability matrix othe PTS

Yes applicable

n/a: outsidethe scope however,vertiports designed according to ahPTS may be used for su
aircraft and/or use cases, unless they are subject to more demanding requirestientsiing from
other applicable standards or regulations.

Categoryd Y K Y OSRVTORY RSNE A y I TG SNJI (i K Sis rdgSingd<for yets6n
carrying VTOL operation over congested areas or for CAT pax operations.

W, | 3A0 Othdidppbatddf GheWASay K | v O S R e.@it co & hdwBAT Dax/carg(
operations outside congestegreas, CAT carguperationsoutside congested areaand training
flights.

10. It is at the discretion of the competent authority to usiee PTS as a reference for the
development of requirements for thdesign of vertiport infrastructure to serve unmanny
operations or operations in the basic category VaGrOLcapable aircraft

11. The limiting dimensionthat are provided forin ICAO Anex14, Voume Il, WéliportsCand
ICAO Dagment 9261, Heliport Manulaare based on the principle of tHeelicopterdesign
and on statistical analysis of the population of helicopteas described in Appendix A
Chapter 3 of théHeliport Manual A similar analysis will be requiréat the VPTregulations
when allinformationfrom the VTOL manufactureis available.

(&) ThePrototypeTechnicalSpecifications (PFSPTDSNpre developed as neregulatory material
for the design ofVFRvertiports or parts thereofand are applicable fooperation of manned
VTOLcapableaircraft certified inthe enhancel category
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(b) PTSVPTDSN contains technical specifications for physical characteristics, obstacle
environment and visual aids for the design of vertipahd are not intended to limitioregulate
the operation ofVTOLcapable aircraft

() For vertiport facilities located at aerodromes that fall under theeope of Regulation (EU)
2018/1139 (the Basic Regulatid® and where relevant CSADRDSN and GBPTDSNapplyto
the areas and ifnastructure used by TOLcapable aircraft

(d) Unless otherwise specified, tlwlour specificationsised inPTSVPTDSNare those contained
in CSADRDSN.

(¢) When designing a vertiport, the following parametsi®uld be considered:
T the set of the largest dimensions
T the maximum takeoff mass (MTOM)and
T the most critical obstacle avoidance criteria
of the population ofVTOLcapable aircrafthat the vertiport isintended to serve

(f)  Thevertiport designer operator, and wer should be assured that whervaOLEcapable aircraft
is within the Dvalue and maximum allowable mass (promulgated, and in most cases displayed
on the FATO) and is operated in accordance with normal practice, all definedasgesade to
use.

Note: The maximum allowable mass represeatbmitation onthe actual mass of th¥ TOL
capable aircrafon arrival or departure.

PTSVPTFDSN.A.02@efinitions

1. AccordingtothMOG2SG ¢ h|[ W5 Q YSI ya K Stcikke End&ingiy
VTOLaircraft projection on a horizontal plane, while tNerOL aircrafis in the takeoff or
landing configuration, with rotor(s) turning applicable.The operator should ytlish D in
metres, rounded up to the next tenth. If the VT@lrcraft changes dimension during taeg
or parking (e.g. folding wings), a correspondirgifgor DparkingShould also be provide($ee
also CAT.POL.H.11df Annex IV (Pa€AT) to Regulation (EU) BI85/20126 Gt KS W
wS3dzZA D.GAZ2Y QO

2. TKS RSTAYAGAZ2Y 2F WRAA&GIl yOS \G@Gtapablz arSathad]
travelled from the end of the takeff distance available (TODA) to the obstacle) will be U

i

Regulation (EU) 2018/1139 of the European Parliament and of the Council of 4 July 2018 on common rules in the field of
civil aviation and establishing a European Union Aviation Safety Agency, and amending Regulatio2 (HT/2005,

(EC) No 1008/2008, (EU) No 996/2010, (EU) No 376/2014 and Directives 2014/30/EU and 2014/53/EU of the European
Parliament and of the Council, and repealing Regulations (EC) No 552/2004 and (EC) No 216/2008 of the European
Parliament and ofthe Council and Council Regulation (EEC) No 3922ffths{/eur-lex.europa.eu/legal
content/EN/TXT/?uri=CELEX%3A32018R1139&qid=1647526094038

Commission Regulation (EU) No 965/2012 of 5 October 2012 laying down technical requirements and administrative
procedures related to air operations pursuant to Regulation (EC) No 216/2008 of the European Parliament and of the
Council fittps://eur-lex.europa.eu/legatontent/EN/TXT/?uri=CELEX%3A32012R0965&qid=1647527489554

N
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to definethe DR for VTQtapable aircraft.e. the horizontal distance that the VT-©&pable
aircrafthas travelled from the end of the TODA to the obstacl&om the back of the FAT
to the obstaclgsee alscCAT.POL.H.110).

3. To be proportionate to the nature and risk diie activities performed by VTOtcapable
aircraft, two certification categories are introducedtie above SC VTOhamelyli K Sasicy
catS 3 2 andtie WrhancedO | (i S, AvRidhBralinked to the intended type of operations
A direct relationship between airworthiness and types of operations alreadsts for
example when certifying fowisual flight rules (FR or instrument flight rules (FR
operations. Introducing this additional link allows proportionality in safety objectives
enables the highedevel ofsafetyin the enhanced ategoryin protectingthird partieswhen
flying over congested areas and when conducting@rcial air transpor(CAT) operation
of passengers. The operational rules can then be built on demonstrated aircraft safety
and adapted as necessary to local particularifEEseEASA SETOLOY).

4.  VTOLcapableaircraft certified in theenhanced ategory must meet the requirements for
continued safe flight andanding (CSFL&nd be able to continue to the original intendg
destination or a suitable alternate vertiport after a failuriéor the basic ategory, only
controlledemergency landing requiremenisustbe met, in a similar manner to a controllq
glide or autorotation(seeEASA SETOLOY).

5.  The types of operations that thenhancedcategory aircraft perform correspond tthe
highest operational riskor third parties and/orfor passenger transport for remuneratiol
For thisreason,the most stringent system safety objectives are assigned regardless (
number of occupants. These safety objectives have been establisaseld upon two
complementary EASA evaluatigmghich converged on a numerical value of the same oj
of magnitude(seeEASA SETOLOD).

6. The definition 6 W O K | NH ASyad@nth& Iht@rfationaliEAectrotechnical Commission (IH
adapted to vertipors,isalsoprovided

For the purposes ®@TSVPTDSN, the following definitions apply:

W1 S NP RieEny Sdefined area (including any buildings, installaiang equipment) on land or
water or on a fixed offshore or floating structure intended to be used either wholly or in part for the
arrival, departureand surface movement of aircraft.

Y/ K WA DmBakgia&rging station that supplies alternating current (AC) and/or direct current
(DC) to an electric aircraft for rechargiitg batteries, includingif needed the connection between
charging station and electric aircrgfefer to the International Electrotechnical Commission ()EC)

W/ I G S 32 NEmeans K texfifioadioh Qategory fofTOLcapable aircrafaccording to which the
aircraft meetsthe requirements for continued safe flight and landi(@SFLafter a critical failurdor
performance(CFP)

W/ | (S 32 NBans.alcértficatdn category farTOLcapable aircraftaccording to which the
aircraft meetsthe requirements for controlled emergency landing after a critical failure for
performance(CFP)

W/ t S I, WNTG@able aircraft means a defined area on the ground or water, selected and/or
prepared as a suitable area over which@OLcapable aircrafthat is certified in the enhanced
category may accelerate and achieve a specified set of flight conditions.
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WYommerdal air transport operatiofdmeans a aircraft operation involving the transport of
passengers, cargor mail forremuneration or hire.

Wongested are@neans in relation to a city, townor settlement, any are¢hat is substantially used
for residential,commercial or recreational purposes.

W/ 2y GAYydzZSR &l TS Ftedansiin rélafidr tofalvVy@apayld aircraft { th@f thie Q
aircraft is capable of continued controlled flight and landing at a vertipassibly using emergency
procedures, without requiring exceptional piloting skill or strength.

PQfor helicopters means he largest overall dimension of the helicopter, when rotor(s) are turning,
measured from the most forward position ttie mainrotor tip path plane to the most rearward
position of the tail rotor tip path plane or helicopter structure.

PQfor VTOL aircrafimeans thediameter of the smallest circle enclosing the VTOL airprafection
on a horizontal plane, while the aircradtin the takeoff or landing configuration, with rotor(s) turning
if applicable(see alsoPTS/PTFDSN.D.490 and Appendix 1)

Note: If the VTOLaircraft changesdimensions during takig or parking €.g. folding wings), a
correspondindd orD should also be provided.

taxiing parking

Figure Al. Centre and diamete#5 Q 2F GKS avlI tfSald SyOfz2aai
W& f dm®dds aimiting dimension, in terms of D, for a vertiport, or for a defined area within
vertiport.
W5 S & Arigahs the® of theesign VTGLapable aircraft

W5 S & A Fohpaledirciafineans the VTGtapalle aircrafttype that the vertiport is intended to
serve whichhasthe largest set of dimensionthe greatest maximum takeff mass (MTOMand the
most critical obstacle aidance criteria. Thse attributes may not reside in the same Vi€lpable
aircraft capability.

Pistance DRNneans the horizontal distance that th& OLkcapable aircrafhas travelled from the end
of the take-off distance availabléTODA to the obstacle or from the back of tHanal-approach and
take-off area(FATQto the obstacle.

Pynamic loadbearing surfac@neans asurface capable of supporting the loatthat are generated
by aVTOLcapable aircraftn motion.

W9 f 2 y @Adais ®He@used withtouchdown and lifioff area(TLOFor final approach and takeff
area(FATQ, an area which has a length more than twice its width.
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Essential objects permittedncludes, but may not beénhited to, around the touchdown and |Hbff
area (TLOFperimeter lights and floodlights, guttering and raised kerb, foam monitors ormamm
system, handrails and associated signage, other lights

Yo f S WTOkcGpAble aircraftOf S I Ndgadnsa Eearwayraised to a level that provides obstacle
clearance.

W St medAs\il d2rodrome or a defined area on a structure intended to be used wholly or in part
for the arrival,departure,and surface movement of helicopters.

Wanding distance asilable (LDA)Qfor VTOLcapable aircraftmeans the length of the FATO plus any
additional areathat is declared available and suitable fMfTOLcapable aircrafto complete the
landing manoeuvre from a defined height.

Yanding distance required (LIMEX¥or VTOLcapable aircraftmeans he horizontal distanc¢hat is
required for landng and coning to a full stop from a pointhat is 15 m (50 ft) above the landing
surface.

Yanding decision point (LDJor VTOLcapable aircraftmeans a point along the landing flight path,
which is defined as the last point from which a balked landing can be performed.tidt&DR a
balked landing is nansured If the aircrdt is certified inthe enhanced category, then a landing should
be possible following eritical failure for performancéCFPbefore or after the LDP.

WYhstaclmeansall fixed (whether temporary or permanent) and mobile objects, or parts thereof,
that: are located on an area intended for the surface movemenV©OLcapable aircraft extend
above a defined surface intended to prote¢T Okcapable aircrafin flight; orstand outside those
defined surfaces byhonethelessare assessed as a hazard to air navigation.

Wt NR G S O imkads/a defiheB argsurrounding a standwvhich isintended to reduce the risk of
damage froniVTOLcapable aircrafaiccidentally diverginom the stand.

Rejected takeoff distance (RTODQ for VTOLcapable aircraft meansthe length of thefinal-
approach and takeff area(FATQthat isdeclared available and suitable fgiT OLcapable aircrafto
complete a rejected takeff in accordance with theategory(enhanced oibasiqg in whichthe aircraft
is operated.

Rejected takeoff distanceavailable(RTODA\Qfor VTOLcapable aircraftmeansthe length of the
FATGhat isdeclared available and suitable fgif Okcapable aircrafto complete a rejected takeff
in accordance with theategory(enhanced otasiqg in whichthe aircraftis certified.

A 2 4 oa

distancethat isrequired from the start of the takeff to the point where the aircraft comes to a full
stop, following acritical failure for performancéCFPthat isrecognsed atthe take-off decision point
(TDB.

Ww dzy-i &8 BJS r@darss Hital-approach and takeff area(FATQthat has characteristics similar
in shape to a runway.

W{ I TS {SAredndd defined area onvertiport, whichsurroundsthe finalapproach and take
off area(FATQ andis free of obstacles, other than those required for air navigation purposes, and
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which isintended to reduce the risk of damage YoI'OLtcapable aircrafaccidentally diverging from
the FATO.

Btatic loadbearing aredineansasurface capable of supportitige mass of th&/TOLcapable aircraft
that issituated upon it

Wakeoff decision point (TDR)for VTOLcapable aircraftmeansthe first pointthat isdefined by a
combination of speed and height from which continued tafecan be made meeting the certified
minimum performance (CMP) followingeatical failure for performancéCFF, andis the last point in
the takeoff path from which a rejected takeff (RTO)s ensured

Wakeoff distance available (TODAQ for VTOlcapable aircraftmeans he length of the final
approach and takeff area (FATO)plus the length of any clearway (if providettiat is declared
available and suitable fofTOLcapableaircraftto complete the takeoff.

Wakeoff distance required (TODRQ for VTOLcapable aircraftmeans the projected horizontal
distance from the start of the takeff to the point at which safe obstacle clearance and a positive
climb gradient are achieved, following a critical failure for performance (CFP) recognisedaMethe
off decision poin{TDB.

Wakeoff flight pathQfor VTOLcapable aircraftmeansthe vertical and horizontal path that extends
from the takeoff point to a point at which the aircraft is at 305 m(QQO ft) above the takeff
elevation or at such other height above the tak# elevation that allows the aircraft to clear all
obstacles.

Wouchdown and liftoff area (TLOEmeans & areawhere a VTOLcapable aircraftnay touchdown

or lift off.

W¢ 2dzOKR2 g6y LI2 a A ( leaysiayodchdowinNhdsiticdingdmarking/(TDEM) in the form
of a circle which isused for omnidirectional positioning intauchdown and liftoff area(TLOF:

W2dzOKR2g6Yy L2 &AGA 2 yneghd a nrarkiig ok seBof matkBitisa proQide visual
cuesfor the positioning oW TOLcapable aircraft

Wouchdown positioning marking (TDPM) circleQmeans the reference marking for a normal
touchdown,whichisa2 20 SR GKI G @6KSy GKS LAt2GQa aSl i
undercarriage will be within theouchdown and lifioff area(TLORand all parts of th&/TOLcapable

aircraftwill be clear of any obstacles by a safe margin.

W+ S NIimehd® Bidiafea of land, water, or structuteat is used or intended to be used for the
landing take-off, and movement o/ TOLcapable aircraft

Y+ S NJeleviaidriiieans he highest point of the finahpproach and takeff area (FATO).

Y+ SR LINBeS RatedfSaaddlanding procedures that include an initial vertical/steep
climb and a final vertical/steep descent profile. The profile may or may not include a lateral
component.

W+ S NI A LI2 Ndeang drfléghl tr hatdfal perstimat isoperating or proposing to operate one
or morevertiports.

W+ S Nlrefetelchidbint 6 + wmearBthe designated geographical locatiohavertiport.
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WTOLcapable aircraffineansa heavierthan-air aircraft, otter than aeroplane or helicopter, capable
of performing vertical takeff and landing by means of more than two lift/thrust unitst areused
to provide lift during the takeoff and landing

WTOLcapable aircraftii | E A meards @lefined path on a vertiporthat isintended for the ground
movement ofVTOEcapable aircrafand that may be combined with an air taxiute to permit both
ground and air taxiing.

WTOLcapable aircrafii (i I felRr®® a defined arethat isintended to acconmodate avTOLcapable
aircraft for loading or unloading passengers, madr cargq fuellingcharging parking or
maintenanceand,for the TLORyhere air taxiing operations are contemplated, the TLOF.

WTOLcapable aircrafttaxi-NP daineu® a definecpath that is established for the movement of
VTOLcapable aircraffrom one part of a vertiport to another

(@ an air taxiroute: amarked taxiroute that isintended for air taxiingand
(b) aground taxiroute: ataxiroute that iscentred on a taxiway.

Where relevant, the definitions provided in- @®RDSN and CBPTDSN apply accordingly.
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CHAPTERtT VERTIPORJATA

PTSYPTDSN.B.10@eronautical data

ThisChapterB Wertiport datads drafted with referencéo and basedn ICAO Annex 14, Volume
Heliportand ICAO Damnent9261, Heliport ManuaMertiport dataand proceduresprovided in
this chapter,for coordination with the competent authorities anithe aeronauticalinformation

services (Al areat this stageat the discretion othe national competent authoritiedNCAS) of the

Member Stats (MSs) As a next stepEASAwiIll develop a full set of vertiport rules, includir

authority and operator requirementsunder Rulemaking Task (RMT).0230 Yhtroduction of a
regulatory framework for the operation of dron@s

(@) The aetermination and reporting ofertiport-related aeronautical data should be in accordance
with the accuracy and integrity classificatithrat isrequiredin orderto meet the needs othe
enduser of aeronauticalata.

Further information on gecifications concerning the accuracy and integrity classification of
heliport-related aeronautical data are contained@ommission Implementing Regulation (EU)
2020/469 and inICAO Dagment 10066, PANSAIMQAppendix 1.

(b) Digital data error detection techniques should be used during the transmission and/or storage
of aeronautical data and digital dasats.

Note: Detailed specifications concerning digital data error detection techniquesaméained
in ICAO Dagnent10066,PPANSAIMQ

PTS/PTDSN.B.11Wertiport reference point

Rules for the gordination between aeronauticaformation servicegAlSandvertiport authorities
are not provided irPTSVPTDSN and will bedeveloped under RMT.0230.

If avertiport is certified,data andguidance on the aeronautical information to be provided well
as the procedures for promulgating such information should be sought from the compg
authority. If regularVTOLcapable aircaft operations are to take place at an uncertifieertiport,
the location of thevertiport should bealsopublished and flying activityshould becoordinated with
other nearby aviation activity. Individual Member StéS)legislation shouldletermine how to
promulgateinformation on uncertifiedvertiports.

1 Commission Implementing Regulation (EU) 2020/469 of 14 February &f2Ading Regulation (EU) No 923/2012,
Regulation (EU) No 139/2014 and Regulation (EU) 2017/373 as regards requirements for air traffic management/air
navigation services, design of airspace structures and data quality, runway safety and repealing Re{fi@Yio
No 73/2010(0J L 104, 3.4.2020, pHiys://eur-ex.europa.eullegatontent/EN/TXT/2uri=CEL EX%3A32020R0469&0id=1647536704348
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(@) Avertiport reference poinVRP¥xhould be established foraertiport.

Note: When the vertiport is collocated with an aerodrome, the established aerodrome
reference point serves botthe aerodrome andhe vertiport.

(b) The VRP should be located at the geometric centtb@fertiport.

(c) The position of theVRPshould bemeasuredand reported to the apppriate authorityin
degreesminutes,andseconds.

PTSYPTFDSN.B.12Wertiport elevation

(@) The elevationof the VRPand geoid undulation at theé/RPelevation position should be
measura& and reported to the appropriate authorityith accuracy of halh metre.

(b) The elevation of theouchdown and liftoff area (TLOF and/or the elevation and geoid
undulation of eachfinal-approach and takeff area (FATQ, where appropriate should be
measuredand reported to the appropriate authositwith accuracy of halh metre.

Note: Geoid undulation must be measured in accordance with the appropraiation system of
coordinates.

PTSVPTFDSN.B. 30 Vertiport dimensions and related information

(@) The following data should be measured or described, as appropriate, for each facility provided
at avertiport:

(1) vertiport type surfacelevel orvertiport that iselevated A vertiport that is located on a
raised structure on land of B or more isconsidered elevated

(2) TLOFdimensions to the nearest metre, slope, surface tygoel bearing strengtho the
neares 100kg;

(3) FATOtype of FATO, true bearing to offeindredth of a degreedesignation number
(where appropriate), length and width to theearest metre, slopeandsurfacetype;

(4) SAlength,width, andsurfacetype;

(5) VTOLcapable aircraftaxiway and taxroute: designation, widthandsurface type;
(6) maximum BValueandmaximum takeoff mass(MTQM) allowed;

(7) apron surface typeandVTOLcapableaircraft stands;

(8) clearway (if provided)ength, ground profiler, when elevated, height above the FATO,
andlength and widthand

(9) visual aids for approach procedures, marking and lightingthef FATO, TLOF,
VTOLcapable aircraftaxiways air taxiways taxiroutes andstands.

(b) The geographical coordinates of the geometric centrethe TLOFs)and/or of each threshold
of the FAT@s) (where appropriate) should be measureohd reported to the appropriate
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authority, if required in degrees, rimutes, secondsand hundredths o$econds.

(c) The geographical coordinates of appropriate centre line pointsvoOLcapable aircraft
taxiways should be measuraahd reported to the appropriate authorityf required, in degrees,
minutes, secondsand hundredths o$econds.

(d) The geographical coordinates of ea¢fiOLcapable aircraftstand should be measureand
reported to the appropriate authority if required in degrees, minutes, secondsnd
hundredths ofsecond.

(e) The geographical coordinates of obstacles in Area 2 (the part withinehgort boundary
and in Area 3 should be measuradd reported if required,to the appropriate authorityin
degrees, minutes, secondand tenths of seconddn addition, he top elevation, typeand
marking and lighting (if any) of obstacles should be reported to the appropriate authority

Note 1: CommissionimplementingRegulation(EU) 2017/37®% 1 KS W! ¢ ak ! B4ndI@E3 dzt I § A
Doaiment 10066, PANSAIMQAppendix 8, provide requirements for obstacle data determination in
Areas 2 and 3.

Note 2: See ICACANnnex 15Weronauticallnformation Servicef2Chapterl0, ‘Blectronic terrain and
obstacle dataequirement$

PTSYPTFDSN.B.40 Vertiport declareddistances

The following distances to the nearest mesigouldbe declared, where relevant, fonartiport for
VTOLcapable aircraft

(@ landing distancavailable (LDAV),

(b) landing distance required (LDRV),

(c) rejected takeoff distanceavailable (RTODAV),
(d) rejected takeoff distance required (RTODRYV)
(e) rejected takeoff distance (RTODY)

(f)  takeoff distanceavailable (TODAVynd

() takeoff distance required (TODRYV)

PTS/PTFDSN.B.50 Coordination betweemaeronautical

information services and vertiport authorities

(@) To ensurehat aeronautical information servicé&lS)providersobtaininformation that allows
them to provide upto-date preflight information and iAflight information, arrangements

1 Commissionmplementing Regulation (EU) 2017/373 of 1 March 2017 laying down common requirements for providers
of air traffic management/air navigation services and other air traffic management network functions and their oversight,
repealing Regulation (EC) No 482380 Implementing Regulations (EU) No 1034/2011, (EU) No 1035/2011 and (EU)
2016/1377 and amending Regulation (EU) No 677/2011 (OJ L 62, 8.3.2017 hyipsty/eur-lex.europa.eu/legal
content/EN/TXT/?uri=CELEX%3A32017R0373&qid=1647538846736
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should be madén due timebetweenAlSprovidersandthe vertiport operator, to report to the
responsibleAlSunit:

(1) information onvertiport conditions;

(2) the operational status of associated facilities, servie@s navigation aids within their
area of responsibilityand

(3) any other informatiorthat isconsidered to be of operationalgnificance.

(b) Beforeintroducing changes to the air navigation systeitine services responsible for such
changeshould take due accoumif the time needed byhe AIS providerso prepare, produce,
and distribute the relevant material for promulgation. To ensure timely provision of the
information to the AIS providers clo®e coordination between tl services concerned is
thereforerequired.

(c) Of particular importance are changesderonautical informatioraffecting chartsand/or
computerbased navigation systentisat qualify to be notifiedby the aeronautical information
regulation and control(AIRAC) systemas specifiedn ICAOAnnex 15, Chapter 6The
responsiblevertiport servicesshould consider he predetermined, internationally agreed
AIRAC effective dates when submitting raw information&dttthe AIS providers

Note: Detailed specificationsnthe AIRAC system are contained@®AO Doc 10068 ANSAIM,
Chaptei6.

(d) Thevertiport services responsible for the provision of raw aeronautical information/data to
the AIS providershoulddo sotaking into account accuracy and integrity requiremethtat
arenecessary to meet the needs of the ensker of aeronauticahformation/data.

Notel Fecificationsonthe accuracy and integrity classificationhafliport (vertiport)-related
aeronautical data are contained IBAO Dagment 10066,\PANSAIMQ Appendixl.

Note 2 Secifications foissuinga Notice to AirmenNOTAN andNOTAM on snow conditions
(SNOWTAMare contained inCAOAnnex 15, Chapter,@nd ICAO Daement 10066, PANS
AIMQAppendices 3 andréspectively.

Note 3 The AIRAC informatiois distributedat least 42 days in advance of the AIRAC effective
datesto reach recipients at least 28 days in advance of the effectite.

Note 4 The schedule of the predeterminednternationally agreedand common AIRAC
effective dates at intervals of 28 days well asguidanceon the AIRAC us@are contained in
ICAO Dagment8126,YAISManual Chapter 2Section2.6.

PTSYPTDSN.B.60 Safeguarding of vertiports

(@) Obstacle limitation surfacd®©LSsandobstaclefree volume(OFV)seeChapter Ddescribe the
airspace aroundvertiports that allow safe VTOLcapable aircraftoperations and prevent
vertiportsfrom becoming unusabldue toobstaclegyrowingaround them.
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(b)

©

(d)

(e)

(d)

Vertiport safeguarding is the process by whigtrtiport operatorscan, in consultation with the
local authoritesandwithin their capability, protect the environment surrounding thertiport
from developments thamay affectthe @ S NXi Aopd2abh and/or business.

Vertiport safeguarding assesses the implicasoof any development being proposed in the
vicinity of anestablishedvertiport to ensure, as far as practicable, that thertiport and its
surrounding airspaceare not adverselyaffected by those proposad, thus ensuring the
continued safety oV TOLcapale aircraftoperating at the location.

Vertiport safeguarding covers several aspects. Its purpose is to protect:

(1) the airspace around aertiport to ensure no buildings or structures cause danger to
aircraft eitherin the air or on the grounghrough the provision oOLS or OFV;

(2) all the elements ofvertiport lighting by ensuring that they are not obscured by any
proposed developmenand that any proposed lighting, either temporary or permanent,
is not confusedwith aeronauticalground lighting

(3) the vertiport from any increasedisk of wildlife strike, in particular bird strikes, which
pose a serious thredb flight safety €.g.the proximity of a garbage and waste disposal
site);

(4) vertiport operations from interference by any construction procestes produce dust
andsmoke by temporary lighting oby constructionthat affects navigational aids; and

(5) VTOLcapable aircraftfrom the risk of collision with obstacleshrough appropriate
lighting.

The vertiport operator should consideall the above when assessitite vertiport development
proposals.

For the purposes of safeguardinipe vertiport operator should provida layout planthat
shows the followingkey dimensions

T vertiport elevation,

T TLOF size,

T FATO size,

T SAsize,

T clearway,

T distance fronthe SAor clearway perimeter tdhe vertiport edges, and

T approach/departure paths showing locations of buildings, trees, fenpewer lines,
obstructions (includingelevations), schools, places of worship, hospitals, residential
areas, and other significant features.

Forvertiports that areelevated,the vertiport operator should providéhe abovementioned
layout plan together withOLS, OFV andvirtual clearwayswith the altitude of their origins.

Further guidancen safeguardings provided in ICAOowment 9261, Helipot ManuakQ
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CHAPTERT PHYSICACHARACTERISTICS

One of the important elementef design infrastructure requirements ke analysiof the
error margin for establishing distance from obstacles (on the heliport/vertipdhgrefore
the requirement for and minimum dimensions pflefined and subsidiaryreas should be
based upon:

(1) for helicopters: human performanc¢evhich isconsideedto be:

()  marginsof normal errors of manoeuvring (FATO, TL@kiways, taxroutes,
stands etc.); and/or

(i) marginsof abnormal errors of manoeuvring under challenging environme
conditions SAand protection area).

(2) for VTOtcapable aircraft
(i)  human performancegs forhelicopters); or

(i)  automation or autonomy based on machine or positional erréwswhich litle
dataexists

It would be extremely challenging to provide limiting dimensions without knowledge o
population of vehicles that will use the vertiport particularly as tbhse vehicles are g
diverse from each otheaasthey are from helicopters. It isnlikely that a satisfactory standal
could be produced (or justified) without a comprehensiaealysisprocessas the one
performed for helicopters. Documening that process a supporting Appendix other
associated documenhight be necessary

PTSYPTDSN.C.200General

(@)

(b)

©

Thetechnical specificationef this Chapter are based on the design assumption that no more
than oneVTOLcapable aircraftsin the FATO at the same time.

A vertiport consists ofariousessential components or defined areas that are the basic building
blocks of the design process. Each defined area has an objestiieh isdescribed in terms of
usageJimitations, and attributes as well amecessary sulidiary areas associated with it. The
vertiport design follows the principle of encapsulatievhichmears thateach defined area can

be positioned in isolation or in combination with other defined or subsidiary areas without the
need for tables specifyintpe separation distance. Encapsulation provides flexibility in design,
asanarea can be presentithin the boundaiesof any defined or subsidiary area. The defined
areas are: FATO, TLOF, stand, taxiway, groundaate, and air taxiroute. The subsidig areas

are SA clearwayand protection area.

Thetechnical specificationsf this Chapterassumehat when conducting operations to a FATO

in proximity to another FATO, dse operations will not be simultaneous. If simultane®I<L
capable aircrafoperations are required, appropriate separation distances between FATOs need
to be determined, giving due regard to such iss@ssdownwash, takeoff and landing
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performance and airspaceequirements and ensuringhat the flight pathsfor each FAD do
not overlap.

(d) Where relevantaand appropriatefor the design of vertiports infrastructure or parts thereaf
aerodromes that fall under the scope tife Basic RegulatigtCSADRDSNand CSHPTDSN

apply.
(e) Forthe design of vertiportsnfrastructure or parts theregfthat lie outside the scope ofthe
Basic Regulatigmational rules for the design of aerodromend helipors apply.

(H  When designing VT@lapable aircraft stands, the location and dimensions of the charging
facility shodd be taken into consideration.

PTSYPTFDSN.C.210Finalapproach and takeoff areas (FATE)

(@) AnFATO should:
(1) provide:

() an area free of obstacle@xcept for essential objects which because of their
function are located on)tand of sufficient size and shape to ensure containment
of every part of the desigdTOLcapable aircrafin the final phase ahe approach
and at the commencement ofthe take-off in accordance with the intended
procedures;

Note: Essential objects areisual aids (e.g. lightingr roll-over protection if the
vertiport is elevated) or otheaids (e.g. firefighting systems) necessary for safety
purposes and

(i)  when solid, a surface resistant to the effects of downwashich:

(A) when collocated with a T is contiguouand flush with the TLORasa
bearing strength capable of withstanding the intended lgaatsd ensures
effective drainage; or

(B) when not collocated with a TLOF, is free of hazaslsuld a forced landing
be required;

Note: Wesistantimplies thatdownwasheffects neither cause a degradation of the
surface nor result in flying debriand

(2) Dbe associated withraSA
(b) A vertiport shouldbe provided with at least one FATO, whiwed not besolid.

Note: An FATO may be located on or near an aerodrome runway strip or taxiway strip.
(c) The minimum dimensions ohd&ATO should be:

(1) the length of the RTODfor the requiredtake-off procedurethat is prescribed in the
aircraft fight manual AFM)of the VTOLcapable aircraffor which the FATO is intended,
or 1.5 Design D, whichever is greater; and
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(d)

(€)

(f)

(¢)]

(2) the width for the required proceduréhat is prescribed in the AM of the VTOLcapable
aircraftfor which the FATO is intended, or 1.5 Design D, whichever is greater.

Note: Local conditions, such as elevation, temperatuaad permittedmanoeuvring may have
to be considered when determining the size offATO in accordance with STOL.2105.

Essential objectthat arelocatedwithin an FATO should not penetratbe horizontal plane at
the FATO elevation by more than 5 cm.

Note: At vertiports that are elevatedoll-over protection may be provided.

When the FATO is solids overall slope should not exceed 2 per cétat horizontal)in any
direction. Higher slopes are possible, according to the AFM.

The FATO should be located asto minimise the influence of the surrounding environment
includng turbulence, which could advelgeaffectVTOLcapable aircrafoperations.

A FATO ghuld be surrounded by m SAthat need not be solid.

Safety area = at least 3m or 0.25 design D

FATO = 1.5 design D FATO = 1.5 design D

Figure G1. FATO and associatsdfety area

PTSYPTDSN.C.220Safety areas

(@)

(b)

The objective of th&Ais to provide a freef-obstaclesareathat extends beyond the FATO, to
compensate for manoeuvringrrorsunder challenging environmental conditions.

A SAshouldprovide:

(1) afree-of-obstaclesarea, except foessential objects which because of their function are
located on it, to compensate for manoeuvring errors; and

(20 when solid, a surfaciat is contiguous and flush with the FAT®resistant talownwash
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(€)

(d)
(€)

(f)

effects and ensures effective drainage.

The SAsurrounding a FATO should extend outwards from the periphery of the FATO for a
distance of at least 1 or 0.25 Design D, whichever is greater.

No mobile object should be permitted im&AduringVTOLcapable aircrafoperations.

Essentiabbjectsthat arelocatedwithin the SAshould not penetrate a surfadbat startsat the
edge of the FATO at a height 26 cm above the plane of the FATO sloping upwards and
outwardswith a gradient of 5 per cent.

When solid, the slope of th8Ashould not exceed an upward slopedgber cent outwards from
the edge of the FATO.

PTSYPTFDSN.C.230Downwashprotection

(@) The AFM foWTOLcapable aircrafprovides the value of the downwaghat ismeasured ora
2 Dcircle while the aircraft is in arh hover in newind conditions.

(b) This value can be used to evaluate the adequacy o$#te protect from downwash. An initial
evaluation can bearried outusing the valuesf TableG1. However the evaluatiorshoud be
complemented by a study taking into account the specific local conditions and relevant wind
comfort criteria of the affected population (e.g. bicycle path, vegetation, light structures, local
regulations, etc.).

Maximum

downwash Type of area

velocity

60 km/h for areas of a vertiport traversed by flight crew, or passengers, boarding or leay
an aircraft

60 km/h for public areas, within or outside the vertiport boundary, where passengers or
members of the public are likely to walk congregate

80 km/h for public areas where passengers or others are not likely to congregate

50 km/h for public roads where the vehicle speed is likely to be 80 km/h or more

60 km/h for public roads where the vehicle speed is likely to be less tham@0 k

80 km/h for any personnel working near an aircraft

80 km/h for equipment on an apron

100 km/h for buildings and other structures

Adapted from the Australian Government Civil Aviation Safety AuthBety 139 (Aerodromes) Manual of Standards 2019

Table G1. Initial guidelines for thenaximum downwash velocity per type of area

1

Based on content from the Federal Register of Legislation at 09/03/2021. For the latest information on Australian
Government lawplease go tdttps://www.legislation.gov.au
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(€)

(d)

(e)

(f)

If the AFM value of the downwash on theDZircle is above the recommended maximum
downwash velocity, @ additionaldownwash protection area should be created so that the
downwash at the boundaries is lower than the recommended maximum. Jet blast fences that
are positioned respectingTS/PTDSNC240and applicablé®©LSand/or OF\can also be used.

An extension beyond the2 circle may also be warranted to take into account significant mean
winds.

If a downwash protection area is established, it may coincide with the placement and size of
the SAwhen theSAis not solid.

It should be noted that the AFM value is measured inma hover radially and a particularly
dynamic takeoff or landing procedure, or a hover at a different height (e.g.-@ground
effect), may generate a stronger dowash. A downwash will also be generated on the arrival
or departure paths and may affect other areas of the vertiport and nearby environrdent.
safety assessment and an operational evaluation of individual aircraft type to be approved for
a given vertiporis thus also recommended.

For vertiports that are elevated, the downwash protection area may need to be extended below
the level of the FATO dtustratedin Figure €. A safety assessmeshould be conducted to
determine whether such aextension is necessary.

border of the
downwash— .
protection

area

Figure €. Downwash protectiorarea extended below the vertipothat is elevated
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PTS VRPDSN.C.240Protected side slope

(@ A ertiport should be provided with at least one protedteside slope, rising at 45 degrees
outward from the edge of th&Aand extending to a distance of 10 (seeFigure €3).

(b) The surface of a protected side slope should not be penetrated by obstacles.

Side-slope
Side-slope

Side-slope Side-slope

Slide-slope leg end

Protected Side Additional protected
Slope Side Slope

Figure €3. FATO simpleomplexSAand side slope protection

Note: These diagrams show a number of configurations of F8&€lde slopes. For a more complex
arrival/departure arrangement which consists of: two surfaces that are not diametrically opposed;
more than two surfaces; it can been that appropriate provisions are necessary to ensure that there
are no obstacles between the FATO andéétand the arrival/departure surfaces.
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PTS VPDSN.C.250VTOLcapable aircraftclearway

Note: The inclusion of detailed specifications #FOLcapable aircraftlearways is not intended to
imply that a clearway has to be provided.

(@) AVTOLcapable aircraftlearway should provide:

(1) an area free of obstacles, except for essential objects wheclause of their function are
located on itandof sufficient size and shape to ensure containment of the degiOL
capable aircraftvhen it is accelerating in level flight, and close to the surface, to achieve
its take-off safety speegand

(20 when ®lid, a surface which: is contiguous and flush with the FATLHA is resistant to
the effects of downwash; and is free of hazards if a forced landing is regoired

(3) when elevated, clearance above all obstacles.

(b)  When aVTOLcapable aircraftleaway is provided, the inner edge should be located:
(1) atthe outer edge of th&A or
(2) when elevated, directly above, or directly below, the outer edge ofShAe

(c) The width of avTOLcapable aircraftlearway should not be less than the width of the FATO
and associate@A(seeFigure €l).

(d) When solid, the ground in ¥TOLcapable aircraftlearway should not project abovepdane
having an overall upward slope of 3 pEnt or having a local upwalr slope exceeding 5 per
cent, the lower limit of thisplanebeing a horizontal line which is located on the periphery of
the FATO.

PTS VPDSN.C.260Touchdown and liftof area (TLOF)

(@) Avertiport should be provided with at least one TLOF.
(b) A TLOBhould be provided

()  whenever it is intended that the undercarriage of th@ OLcapable aircraftwill touch
down within a FAT(r stand, or lift off from a FATO or stand.

(i) at least one TLOF should be provided at vertipdhat does not preclude when a@L
capable aircraft air taxi from a FAT®a stand, or from a stand to a FAT(hds to touch
down onor lift off a taxiway to complete its movement.

(i)  where the taxiway is associated with an air texite, the oveall protection providedor
the width of the surface, the surface loading and the width of the airtaie should be
appropriateto that provided for a TLOF/FATO or TLOF/stand.

(c) A TLOF should:
(1) provide:

()  anarea free of obstacles and of sufficient size and shape to ensure containment of
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the undercarriageof the most demandingVTOLcapable aircraftthe TLOF is
intended to serve in accordance with the intended orientation;

(i)  asurface which:

(A) has sufftient bearing strength to accommodate the dynamic loads
associated with the anticipated type of arrival of th&OLcapable aircraft
at the designated TLOF;

(B) is free of irregularities that would adversely affect the touchdown oqolift
of VTOLcapableaircraft;

(C) has sufficient friction to avoid skidding ¥ OLcapable aircrafor slipping
of persons;

(D) s resistant to the effects of downwash; and

(E) ensures effective drainage while having no adverse effect on the control or
stability of aVTOLcapable aircraftduring touchdown and lifoff, or when
stationary; and

(2) be associated with a FAT®portion of ataxiway ora stand.

(d) The minimum dimensions of a TLOF shouldOl&8 D or the dimensions for the required
procedure prescribed in the M~of the VTOLcapable aircraffor which the TLOF is intended,
whichever is greater.

(e) For avertiport that is elevated, the minimum dimensions of a TLOF, when in a FATO, should be
of sufficient size to contain a circle of diameter of at least 1 Design [a iam-solid FATO,
TLOF should be of sufficient size to permit servicing of theafirc

(H  When a TLOF is within a FATO it should be:
(1) centred on the FATO; or
(2) for an elongated FATO, centred on the longitudinal axis of the FATO.
() when a TLOF is within\&@ Ol-capable aircrafstand, centred on the stand.

(h) A TLOF should be provided with markings which clearly indicate the touchdown position and,
by their form, any limitations on manoeuvring.

Note: When a TLOF in a FATO is larger than the minimum dimensiongutiedown pogioning
marking(TDPMN) (not the TLOFRNay be offset while ensuring containment of the undercarriage within
the TLOF and theTOLcapableaircraft within the FATO.

()  Wheremore than oneTDPMs are provided, they should be placed to ensure containment of
the undercarriage within the TLOF and thecraftwithin the FATO.

Note: The efficacy of the rejected takeff or landing distance will be dependent upon th@OL
capable aircrafbeing correctly positioned for takeff, or landing.

()  Safety devices such as safety nets or safety shelves should be located around the edge of a
vertiport that is elevated but should not exceed the height of the TLOF.

(k) Whereprovided, asafety netsupport assembly and its fixings to thertiport primary structure
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should be designed to withstand the static load of the whole support structure, the netting
system,and any attached appendages plus at least 125 kg load imposed on any section of the
netting system. Where the safety shelving is provided, rather than netting, the construction and
layout of the shelving should not promote any adverse wind flow issues over the FATO, while
providing equivalent personnel safety benefits, and should be ingtéiidhe same minimum
dimensions as the netting system, beyond the edge of the TLOF/FATO. It may also be further
covered with netting to improve grab capabilities.

PTSYPTFDSN.C.20 VTOLcapale aircrafttaxiways and taxiroutes

Note 1:The specifications for ground taxbutes and air taxioutes are intended for the safety of
simultaneous operations during the manoeuvring 6T OLcapable aircraft The effect of wind
velocity/turbulence induced by the downwash would need to be considered.

Note 2:The defined areas addressedRiS
(@ Taxiways may be associated either with air4axites or ground taxioutes.

(b) Ground taxiroutes are meant for use by ground taxiing\6fOLtcapable aircrafunder their
own power or by means of groundavement equipment.

(c) Airtaxiroutes are meant for use by air taxiing only.

PTSYPTDSN.C.280VTOLcapable aircraftaxiways

Note 1: A VTOLcapable aircraftaxiwayis intended to permit the surface movement of\@&rOL
capable aircrafeither under itsown power orby means of ground movement equipment

Note 2:AVTOLcapable aircraftaxiwayshould be designed to accommodate the undercarriage width
(UCW) of the most demanding aircraft that it is intended to seagewell as the width dhe required
ground movement equipmentvhichever is greater.

Note 3:AVTOLcapable aircraftaxiway can be used by\&l Okcapable aircraffor air taxi if associated
with aVTOLcapable aircrafair taxiroute.

Note 4 When a taxiway is intended for use by aeroplanes, helicoptersvar@capable aircraftthe
provisions for aeroplane taxiways, taxiway strips; helicopter taxiwaysrdates; andvTOLcapable
aircrafttaxiways and taxioutes will be taken into considetian and the more stringent requirements
will be applied.

(&) AVTOLcapable aircraftaxiwayshould:
(1) provide:

() an area free of obstacles and of sufficient width to ensure containment, including
taxiing deviations, of the undercarriage of the mosinthndingVTOLcapable
aircraft, the taxiway is intended to serve;

(i)  asurface which:

(A) has bearing strength to accommodate the taxiing loads oMh®Lcapable
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(b)

(€)

(d)

(e)

aircraft, that the taxiway is intended to serve;

(B) is free of irregularities that woul@ddversely affect the ground taxiing or
movement ofVTOLcapable aircraft

(O where relevantjs resistant to the effects of downwash; and

(D) ensures effective drainage while having no adverse effect on the control or
stability of aVTOLcapable aircrafivhen being manoeuvred under its own
power orby means ofjround movement equipment, or when stationary;

and
(2) be associated with a taxoute.
The minimum width of & TOLcapable aircraftaxiway should behe lesser of:

(1) Two timeghe UCW of the most demandinr Okcapable aircrafthe taxiway is intended
to serve; or

(2) awidth meeting the requirements of PTS MPIN.C.80 (a)(1)i), above

The transverse slope of\ArOkcapable aircraftaxiway should not exceed 2 per centdathe
longitudinal slope should not exceed 3 per cent

When defining the minimum distance betweemgeundtaxiway and anothergroundtaxiway,
fixed or movable object, the following should be considered:

(1) 0.75 maximum width of the aircraft intendirtg use thegroundtaxiway when defining
the distance between thgroundtaxiway centreline and a fixed or movable object; and

(2) 1.25 maximum width of the aircraft intending to use thmundtaxiway when defining
the separation between parallgioundtaxiway centrelines

When defining the distance betweegroundtaxiways used by large wingsp&i OLcapable
aircraft, the separation distance between the centre line of a ground taxiway and the centre
line of a parallel ground taxiway or abject should take into consideration a minimum wingtip
clearance of at least 0.25 D

PTSYPTDSN.C.290VTOLcapale aircrafttaxi routes

(@)

AVTOLcapable aircraftaxi-route should provide:

(1) an area free of obstacles, except for essential objetteh because of their function are
located on it, established for the movement ¥iTOLcapable aircraftwith sufficient
width to ensure containment of the largedtTOLcapable aircraftthe taxiroute is
intended to serve;

(20 when solid and where relevat, a surface which is resistant to the effects of rotor
downwashand,

(i)  when collocated with a taxiway:

(A) is contiguous and flush with the taxiway;
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(B) does not present a hazard to operations; and

(©Q ensures effective drainage; and
(i) when notcollocated with a taxiways free of hazards if a forced landing is required.
(b)  No mobile object should be permitted on a tawute duringVTOLcapable aircrafbperations.

(c) When solid and collocated with a taxiway, the teowite should not exceedin upward
transverse slope of 4 per cent outwards from the edge of the taxiway.

PTSYPTFDSN.C.300VTOLcapable aircrafiground taxiroutes

(@) AVTOLcapable aircrafground taxiroute should have a minimum width of linesthe overall
width of the lagestVTOLcapable aircrafit is intended to serveand be centred on a taxiway
(seeFigure &).

Note: If the VTOLcapable aircraftdesignsallow for width changes (e.g. folding wings), a
corresponding overall width should be considefeddefining the taxroute width.

(b) Essential objects located il Okcapable aircraftground taxiroute should not:

(1) Dbe located at a distance of less than@&f outwards from the edge of théTOLcapable
aircraftground taxiway; and

(2) penetrate a surface originating 56m outwards of the edge of théTOLcapable aircraft
taxiway and a height of 2&m above the surface of the taxiwand sloping upwards and
outwards at a gradient of 5 per cent up to the outer edge of the groundrtaxie.

/ Taxiway

Ground taxi-route =
1.5 x largest overall overall width

Figue G4. VTOLcapable aircraftaxiway/ground taxroute
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PTSYPTDSN.C.310VTOLcapale aircraftair taxi-routes

Note: AVTOLcapable aircrafair taxiroute is intended to permit the movement of \&TOLcapable
aircraftabove the surface at a height normally associated with ground effect and at ground speed less
than 37km/h (20 kt).

(@) AVTOLcapable aircraftir taxiroute should have a minimumidth of twice the overall width
of the largestvTOLcapable aircrafit is intended to serve.

Note: If the VTOLcapable aircraftdesignsallow for width changes (e.g. folding wings), a
corresponding overall width should be considefeddefining the taxroute width.

(b) If collocated with a taxiway for the purpose of permitting both ground and air taxi operations
(seeFigure &):

(1) the VTOLcapable aircrafair taxiroute should be centred on the taxiway; and
(2) the essential ofects located in th&/TOLkcapable aircrafair taxiroute should not:

() be located at a distance of less than@&f outwards from the edge of théTOL
capable aircraftaxiway; and

(i)  penetrate a surface originating %0n outwards of the edge of theTOL-capable
aircrafttaxiway and a height of 2&m above the surface of the taxiway and sloping
upwards and outwards at a gradient of 5 per cent.

(c) When not collocated with a taxiway, the slopes of the surface of an airdat@ should not
exceed the gpe landing limitations of th& TOLcapable aircrafthe taxiroute is intended to
serve. In any event, the transverse slope should not exceed 10 per cent and the longitudinal
slope should not exceed 7 per cent.

/ Taxiway
78
Air taxi-route =
@mé/ 2x largest overall width

|~

Figure G5. VTOLcapableaircraftair taxi route and combined air taroute/taxiway
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PTSYPTDSN.C.320VTOLcapabe aircraftstands

(&) Where providedaVTOLcapable aircrafstandsandaprons should permit the safe loading and
off-loading of passengeend/or cargq as well as the servicing UiT Okcapable aircraftvithout
interfering withthe aprontraffic.

Note: A pace for safe ground handling should be considered by planninyTt@tcapable
aircraftstand design. Ithe case of a geometrpased standwhere appropriatea tail clearance
shouldbe also providedseeFigure €7).

(b) AVTOLcapable aircrafstandshould:

(1) providean area and its associated volume free of obstacles and of sufficient size and
shape to ensure containment of every part of the largé§OLcapable aircrafthe stand
is intended to serve when it is being positioned within the stand;

(2) providea surface which:
0] is resistant to the effects of downwash, where required,;

(i) is free of irregularities that would adversely affect the manoeuvriny 5OL
capable aircraft

(iii) has bearing strength of static aircraft loads, loads of people and ground
movement and handling equipment, intended to be used or, if collocated with
TLOF, dynamic loads should be considered;

(iv) has sufficient friction to avoid skidding ™TOLcapable aircraftor slipping of
persons; and

(v) ensures effective drainage while having no adverse effect on the control or stability
of aVTOLcapable aircrafivhen being manoeuvred under its own power, when
being movedoy means of ground movement equipmeiwir when stationary; and

(3) be associated wh a protection area

Note: It is not considered good practice tocate VTOLcapable aircrafstands under a flight
path, due to possible downwash amt&pending on the local conditions, obstacle environment
etc. The extended flight path could go alongetiertiport, seethe followingexamplein Figure
G6.
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(€)

(d)

Figure G&. Exampleof not providng parking stands under a flight path

The mean slope of ¥TOLcapable aircrafstand in any direction should not exceed 2 per cent.

Note: When determining theVTOLcapable aircraftstand and apron layout, theertiport
designerand/or operatorshouldtake into consideration various designs of the aircraft that the
vertiport intendsto serve. Theonfigurations oVTOLcapable aircraftary significantlye.g.a
multi-copter, a winged aircraftetc). As a result, iproved to be challengintp introduce a
single, unified design of 4T Okcapable aircrafstand, based on thB-value, as it is commonly
R2yS Ay (2RIF&Qa KStAO2LIISNI 62NIR

Furthemore, certainVTOLcapable aircraftan execute a powen/push-back type manoeuvre
undertheir own power or using a tug avoiding the need for hover tummkich reserbles an
aeroplane operation at an aerodrome

Hence, a concept of Wertiport aprortand aljeometrybased stanfare introduced in addition
to conventional standsyriginatng from aerodrome design rules (namekPR.DSN.E.350 Size
of aprong.

VTOLcgpable aircraftstands andhe vertiport apron layout should be designed based on the
geometry, ground movement and servicirgguirements of aTOLcapable aircrafintended
to be served, taking into consideration the following factors:

(1) the size and maoeuvrability characteristics of the aircraft intending to use YWEOL
capable aircrafstand;

(2) clearance requirements;

(3) type of ingress and egress to thd OLcapable aircrafstand,;

(4) vertiport layout;

(5) VTOLcapable aircrafground equipnent and servicing requirements;
(6) taxiway access;

(7) intended use of th&/TOLcapable aircrafstand (such a turning or tagirough).
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Note: Sands designed for turning or associated with a TLOF should be defined and sized based
on the Dvalueconsiderations.

D-value-basedVTOLcapable aircraftstand

(e) When theVTOLcapable aircrafstand design is based onvalue, theminimum dimensions
should be:

(1) acircle of diameter of 1.2 D of the larg&StOLcapable aircrafthe stand is intended to
serve; or

(2) when there is a limitation on manoeuvring and positioning, of sufficient width to meet
the requirement of PTSPTDSN.C.20(b)(1) above but not less than 1.2 times overall
width of largestvTOLcapable aircrafthe stand is intended to serve

()  AD-valuebasedVTOLcapable aircrafstand should be surrounded by a protection area which
need not be solid.

Note 1: For aVTOLcapable aircrfi stand intended to be used for tairough only, a width less than
1.2 D but which provides containment and still permits all required functions of a stand to be
performed, might be used in accordance with R'PFDSN.C.20(a), above.

Note 2:Each stanghould be provided with positioning markings to clearly indicate where\A®©L
capable aircrafis to be positioned and, by their form, any limitations on manoeuvring.

GeometrybasedVTOLcapable aircraftstands

() ForaVTOLcapale aircraftthat enters/exits the standavith surface movement either under its
own power or by means of ground movement equipmenhere practical, stands may be
designed in accordance with the geometry of the aircraft, following the aerodrome apron
concef.

(h)  The minimum dimension of a single geomeliysed stand should rely on the geometry and
performance of theVTOLcapable aircraftintending to use the geometrgased stand and
provide the following minimum clearances between an aircraft entering ainexthe stand
and any adjacent building and aircraft of another stand:

VTOLcapable aircrafwidth Qearance
(seeFigure €7)

Up to but not including 24 m 3m
24 m up to but not including 36 m 45m
36 m up to but not including 80 m 7.5m

(i)  Theminimum nose (VTOtapable aircraft front point) to buildings clearance on geometry
based stands and/or the minimum side clearance between a Ma&@4ble aircraft entering or
exiting the stand and any adjacent building may be reduced rtg # a safety asessment
indicatesthat it would not adversely affedhe safety of operations of a VT@hpable aircraft
(e.g. by demonstrating the accuracy of ground movement equipment used)
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Note 1: The wingtip clearance to objects and neighbouring aircsafbuld be at least &; however,
the wingtip clearances of neighbouring aircrafayfully overlap in case one is stationary

Note 2 The minimum wingtip clearance ofr8 assumes that there are no moving parts that extend
beyond the wingtip (e.g. open rots at the tip of the wing) whilentering or exiting the stand.

Note 3: With the minimum clearance ensured as per the table above, the georasgd stand does
not requirean additional protection area surrounding it.

Figure €. VTOLcapable aircrafstand witha protection area based on VTOL geometry showing
unshroudedrotors not turning

Figure €8. VTOLcapable aircrafstands witha protection area
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