‘ J A N T SRSt =2 X 32 25§14
~ 4 \ Journal of Advanced Navigation Technology J. Adv. Navig. Technol. 27(6): 716-723, Dec. 2023

UAM Fleet Operator 2&t Zig| U ExX| X1 8] oA+

Establishing Operational Management and Control Procedures for
UAM Fleet Operators

1 1 = [ O 22 o) 2* o =3 > 33
AAR oA F -3 L FAY EFIZ &3
2ol atm AHEAIZSPE o) stel, 22 oliatm oje) walElstu) i stetE BEvlSel 7y

Jeongmin Kim' - Jaekyun Lee' - Uwon Huh’ - Kyowon Song”* - Youngho Yoon® - Yonghwan Cha’®

'Graduate School of Automotive Engineering, Kookmin University, Seoul 02707 Korea
2Department of Future Mobility, Kookmin University, Seoul 02707 Korea
SR&D Center, Korean Air, Daejeon 34054, Korea

2 ¢
A we Fa49) 2¥gde) s okl e Wska)7] 7] 98] A BT IE (UAM; banalrmoblhty)
| *ﬂ Al o 2 23] At =8 UAME] 438 98 39, HE X E, &9, 541 53 o« -“d A+
5ol k3] o] o] 2| a1 Q) o vf, UAM =3FAL2) f?ﬂ #e 7 A ™, A

12}

9
=
=)

1,

i o
as)
i
4o
2o X
9 0 o p X i N

2
L
L
(2
-
als
_v_
1o,
2
2 4y
N

%‘1 ATE. UAM S| 738315 Al A= 572 UAM 23 2ke] 78 A =8 7o) =) E%ﬁ}% —Sr?'f} el g

ol gk AJA ot} ool & w=oll M= UAM 518 v 48 AFeHE v - o] 278 @A F sl of & AV} 7]

71 8L 3] e} &g 7)o dhd iAol sl A A Ekar, o] AR &3 w3 S AR FEE 97 A weke Al
Gtk B ol A AARE 27] AL A o] UAM &3 de] 2 SAEAE 7 =3 ek Zebsto] 5 AW &9 2

UAM tz8tel] 7101 e = 3l A o= 7]t .

[Abstract]

Global discussions are actively underway regarding the introduction of urban air mobility (UAM) to revolutionize the paradigm in the
innovative mobility industry. While research related to airspace, vertiports, navigation, and communication pertinent to Korean UAM is
actively pursued by relevant research institutions, there is a significant dearth in studies focusing on establishing concepts for operational
management by UAM operators and formulating control procedures. The commercialization of UAM necessitates the establishment of
standardized operational management concepts, pivotal as benchmarks for the individual system development among multiple UAM
operators. This paper analyzes UAM exceptional law, operational readiness, existing regulations pertaining to commercial and
rotary-wing aircraft, and proposes suitable approaches to formulate domestic low-density operational management and control
procedures. By presenting strategies for conceptualizing operational management and control procedures in the initial low-density
environment for UAM, this paper aspires to contribute to future trail operations and the wider adoption of UAM..
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Table 1. Not applicables of UAM exception law and
operational readiness

Defining the mandatory reporting
procedures for pilot in command
responsible for operations and
flight safety before, during and
after flight

Defining the knowledge and skills
required for pilot in command of
an aircraft

Defining the responsibilities and
authorities of PSU (provider of
services for UAM) substituting for
dispatcher in traditional aviation

operations
— Rules regarding general

procedures for flight aimed at
protecting property and lives

— Rules regarding visual flight

— Rules regarding instrument
flying

— Rules on the preparation,
submission, receipt, and
notification of flight plans

— Rules regarding other matters
necessary for flight safety

Authority of pilot in command
(Aviation Safety Act Article 62)

Qualifications of pilot in
command
(Aviation Safety Act Article 63)

Dispatcher
(Aviation Safety Act Article 65)

Aircraft fight regulations
(Aviation Safety Act Article 67)
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Table 2. Fuel loading matters

Civil Aviation Safety Regulations Article
119, operations and technical standards
(fuel, oil loading plans, and adjustment for
uncertainties)

The related regulations

Helicopter visual flight : Additional fuel
quantity that allows for 20 more minutes of
flight at cruising speed

The existing regulations
Rotary—wing aircraft operational technical
standards : Considering the possibility of
hindrance, additional load is required.

It is necessary to consider the impact of
external factors like ambient temperature
on flight range

Implications
Applying standards for unusable fuel
loaded for aircraft balance and other
purposes is challenging
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Table 3. Current standards and implications for alternate
airports

Current standards Implications

— UAM  vehicles, optimized for
short—distance flights with batteries
and electric motors, may not align
well with existing heliport selection
criteria  designed for traditional
aircraft with conventional engines.
This underscores the necessity for

It specifies the distance to adjusted standards in the UAM

take—off and replacement context.

aerodrome depending on— The impact of payload on flight time

the type of engine. is more significant for UAM than for

current aircraft. Considering factors
such as congestion at vertiports,
there is a need for criteria tailored to

UAM to designate optimal

destination interchange airports,

requiring careful consideration and
agile responses to various factors.
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Table 4. Current standard and implications for
compliance certification for noise levels
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E 6. DIEY| 2| F2 35
Table 6. Key duties of civil aviation flight dispatch
Work Procedure [Description

Current standards Implications

Article 25 of the current Aviation
Safety Act & Article 113 of itg
enforcement regulations :
Domestic operating aircraft are
required to undergo noise
compliance certification, and
noise compliance certificate must
be installed during operation.
Aircraft subject to noise compliance|
certification are defined as those
equipped with turbine engines and
those operating on international
routes.

UAM vehicles currently lack
specific regulations regarding
noise compliance certification.
Given their operations at low
altitudes within urban areas,
addressing noise—related
issues has become a crucial
and pressing matter that
requires a necessary overhaul
of existing regulations.
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Table 5. Current standards and implications for flight
surveillance system

Current standards Implications

— Considering the safe operation of
UAM, future increase in the number of
flights, and activation of autonomous
flight, operation route and location
tracking system are essential.

— It must be done more precisely and at
shorter intervals than the current
system.

— There is a need to develop a system
that can replace  the  voice
communication (SATCOM, VHF, HF)
currently used when automatic
location tracking is not possible
during unmanned flights.

For aircraft weighing less
than 5,700 kg, a flight
tracking system is notf
required when submitting
a flight plan.

Fixed-wing aircraft with 4
maximum takeoff weight
of 27,000 kg and more
than 19 passenger seats
must report their position
every 15 minutes.
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Flight schedule, aircraft, payload data, crew
Operations information, departure/arrival/alternate  airports
information and en—route weather information, NOTAM, airport
collection and [restrictions, aircraft performance at each airport

analysis and all other necessary information for flight
planning.
Determining the feasibility of the scheduled flight
Operational based on the collected operational information

viability and assessing compliance with applicable

evaluation laws/regulations to decide on the actual operation
of the planned flight.

Operational

flight plan Creating a flight plan using the system.

creation

Submitting a summarized ATS flight plan to the air
traffic control authorities of all transit countries
from departure to destination.

A process to explain all aspects related to the
flight to the flight crew before flying, ensuring that
they are familiar with all relevant information for
the safe operation of the aircraft.

Monitoring the safe operation of the flight in
accordance with the flight plan from departure to
arrival at the destination and proactively providing
necessary information to the flight crew in the
event of abnormal situations to ensure the safety
of the operation.

The process of receiving all information related to
the flight, including encountered unusual weather
phenomena, aircraft conditions, discrepancies
between the flight plan and actual flight and other
relevant situations from the flight crew during the
flight.

Submission of
ATS flight plan

Operational
briefing

Flight watch

De-briefing
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Table 7. Civil aviation control procedures (pre-takeoff)

E 9. 3MEET| SHEA

Table 9. Rotary-wing aircraft control procedures

Procedures Main agent Main duties
Payload plan
Route selection
Checking
Dispatcher weather information

Flight planning Checking NOTAM

Fuel calculation

ATS flight plan submission
Checking MEL/CDL

Company clearance

Dispatcher/pilot

Pre—flight ) Flight-related Matters
o Pilot .
briefing Inspection _ ,
Weight & Person in charge Drafting and providing weight
balance , & balance ,
Pilot Load sheet reception
Person in charge OTOC supply
NOTOC Pilot OTOC acceptance
Joint briefing Pilot/cabin crew Joint briefing
Externavl External inspection
inspection Pilot
Checking flight Flight and maintenance log
log _ entry i i i
Mechanic Pre—flight inspection
System and Pilot System inspection
equipment - - -
inspection Cabin crew Internal inspection
Boarding of

assenaers Pilot Boarding sign
ATC clearance

Monitoring ATC clearance

Cabin Cabin crew Door close
preparation a Pre—pushback inspection
Maintaining

Ground staff/pilot
Ground staff

Ramp operation communication

Obstacle avoidance
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Table 8. Key duties of rotary-wing aircraft flight dispatch

Key duties Description
Dispatch
document & Equivalent with commercial aircraft
company
clearance
— The following conditions prohibit takeoff and
landing
Rooftop — When visibility is less than 4,800 meters and ceiling
helipad is less than 2,000 feet.

— During rain or snow.
— When the rooftop helipad is in an icy condition.

Application OprpIying standard passenger weight

\‘,’viisgﬁpger (75 kg in winter, 73 kg in summer per person)
Aircraft If there is no airworthiness inspector available at a
maintenance [location, a flight crew member who has completed
check the required training may serve as a substitute.

— The amount needed for the flight to the initially

planned landing destination and required for an

Fuel additional 20 minutes of flight.
loading — The amount allowing for 10% of the planned flight
calculation time to the initially planned landing destination.

— The amount of additional fuel deemed necessary
for other reasons.

https://doi.org/10.12673/jant.2023.27.6.716
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Procedures Description

Airoraft interior | Performed by the pilot in command

& exterior
inspection Delegable to other crew members
— Main rotor blade In a completely stopped state
Fuel supply — Prohibited during passenger boarding
~ If engine/rotor in operation, at least one flight
) crew member must be in the cockpit.
Boarding of .
passengers ~ Loading of passenger baggage (performed by
ground staff; if not available, flight crew
members will conduct the task)
Passenger — The flight and safety information briefed by the
briefing flight crew
— Weight & balance personnel provide the load
Receipt of the sheet to the PIC.
load sheet — For checked baggage, the actual weight is

applied whenever possible.

— Maintaining the planned route and altitude

— Monitoring external navigation

— Monitoring the emergency frequency

— In case of adverse weather encounters, taking
evasive action and reporting to ATC.

~ The PIC reports the aircraft's position to ATC
and, if necessary, to the operations manager at
regular intervals.

— If there is no position report within 30 minutes
after the scheduled report time, the operations
manager will confirm the aircraft's position
through the air traffic control agency.

En-route flight

— Obstruction clearance

— Ground slope

— Noise sensitive area

— FOD hazard

— When landing at non—airport locations, conduct
aerial reconnaissance

— Approach into the wind after verifying wind
direction

Landing
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gt pan preparaion nd Feye—
biishment (operations manager) ght briefing

+ Verification of weather information and assessment
of flight feasibility (based on METAR)

Establishment ar
licensing of schedule

+ Establishment of regular
flights using fixed-
corridor shuttle-based + Confirmation of NOTAMs for departure/arival
schedule points, corridors and flight routes

« Submission of schedule « Loading weight planning based on reservation
declaration to PSU and status (payloac)
T + Calculation of battery capacity considering weather
license information, potential delays, payload, etc.

. j::;::’;::g;‘;‘ml:; « Verification and incorporation/moification of
sty alag) MEL/COL in the fight plan
facilties, etc. - Designation of alternate vertiport and confirmation

of emergency landing sites along the route

+ Checking weather and
NOTAM information

+ Review of fiight plans
(OFP and AFP)

+ Company clearance.

« Submission of ATS flight plan (substituted with RPL)

Ainworthiness verification
(maintenance crew) Ground staff Operator  Maintenance crew
« Performing TR or « Battery
PR/PO inspection < posenger | Sroud charging or

replacement
preparation

+ MEL/CDL actions
+ Maintenance deferral

preparation

J8 1.
Fig. 1.

UAM B|AHZ chA
Planning phase of UAM flight

Boarding sign (PIC)

Inspection of aircraft Final veriication of

Passenger boarding .
g A er biefin
interior and exterior aircraft condition (ground staff) Fossn )
« Performing . ;:f;;“"ﬂ battery « Passenger guidance © BT IRa
inspections by PIC and boarding cabin crew
and maintenance + Confiming FMs, + Loading Passenger ¥ Fiight plan briefing
G Bl ¥ Smoking restrictions and
e prohibitions
¥ Door locations emergency exit
Passenger verification e e
yround staff)

+ Seat belt usage instructions

¥ Life vest locations and usage
instructions

+ Fire extinguisher locations and
usage instructions.

¥ Preparation and guidelines for
turbulence encounters

+ Identification and
security ched
+ Baggage weight
verification
Fiight preparation
Door closed
completed(PIC)
+ Final confirmation
of passenger
boarding and seat

Receipt of load sheet

+ The weight &
balance personnel
provide the load

« Prohibitions and restrictions on
personal electronic devices
during flight

+ Notifiation of fight
readiness to PSU

+ Request for ground belt fastening Sheet to PIC B
+ Ground staff o @R Procedures for storing luggage
verfication and weights for ¥ Emergency procedures in the

notifcaion to the passengers are event of an in-fight emergency
appiied 55
accurately as

possible

I8 2.
Fig. 2.

UAM H|8 M CHA|
Pre-flight phase of UAM

Takeoff Flight in corridor Landing

I —— + The PIC is required to report the « Vertiport approach

vertiport current location to PSU and and landing
operations management in real- clearance request
o En i aEEm time (including data interface) PI0)
request (PIC)
+ In the event of real-time location + Landing in
data not being collected, the accordance with
operations manager verifies the procedures
aircrafts location through PSU 7 Cleion devee
and the control agency P,
7 Resbtve gt dta g + Notesensteares
+ Perved condorcpertions  FoDbemrd

¥ Bteral rack moritoting
v Emergency frequency monitoiing
v Severe westher resokion sy (PSU repoting)

O3 3. UAM |3 & cHA
Fig. 3. En-route phase of UAM flight
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Ground movement Stopping and De-briefing
- passenger deboarding
. FATO(Ijandmg and « Stopping and « Flight !og
groun mlgvement deboarding and recording (PIC)
request (PIC) engine off (PIC) « Aircraft
. Grounq movement + Door open and abnorma{\ity check
on vertiport passenger/ (mechanic)
baggage » Sharing the
deboarding termination of the

flight (operations
manager)

(ground staff)

O3 4. UAM |3 = B
Fig. 4. Post-flight phase of UAM
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