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Full UAS Integration to
State’s Airspace

Operating UAS Safely within a Congested
Airspace: Regulation, Airspace Design and
Safety Assessment
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Small Airspace: 1/3 the size Beirut FIR

Damascus

of Hong Kong TMA -k FIR
Complex “neighborhood” | yicosiarir b *
Aviation is the only bridge 1] TelAviv

to the world

Israeli Air Force (IAF)
similar in size to German

7 Amman FIR

Air Force Cairo FIR
More than 50% of IAF
sorties are unmanned 200 NM
VERY congested airspace
Jeddah FIR
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5 FIR
Terminal Area, Int. Airport LLBG
ATS Airway to the south

Civillzin Domastle Alrporis CTH
Prohibited, Restricted and Danger
Military CTR

Flgntars Alruyzly

Military Fighters Training Areas
Controlled VFR Routes

Civilian General’Aviation Areas
Helicopter Training Areas

Civilian UAS Airfields & Test Sites
Civilian UAS BYLOS Arazs (Wilitary/Civil)
UAS Routes (Military/Civil)

Mini UAS B/VLOS Areas (Civilian)
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Israell UAS Industry

« 1970’s - US made military drones

 Today
— More than 20 local UAS manufactures
— 0.1kg < MTOW < +2000kg

— Development, Testing, Maturing, Demos, Customer
Training, Crowd Control, Police, HLS and more...

 10% of worldwide UAS sales in 2011 (teal Group)
« Largest UAS exporter in 2001-13 Worldwide sieri,

Frost & Sullivan, Jane’s iHS)

* Dozens (!) of unmanned flights daily

EXxporting airspace — training and development
ﬁUF\SF’aCL
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ISRAEL

Heront 1Al ¢ v
Operational Altitude: 30,000 feet
Wingspan: 16.6m

Max Payload Weight: 250Kg

Endurance: 45h

]

Aerostar UAV Aeronautics
Operational Altitude: 18,000 feet
Wingspan: 7.5m

Max Payload Weight: 50Kg
Endurance: 12h

MiniFalcon2 Innocon
Operational Altitude: 18,000 feet
: 150kg

Wlngspun 5. 5 meter
Endurance: <15 hours

Mini Panther 1Al
Operational Altitude: 2,000 feet

5n

o

Wingspan: 2.5-3.51
Max Payload Weight: 2Kg
Endurance: 1.5h

Unmanned Aerial Vehicles made in Israel - 2012

‘.—.\ 4 Heron TP Al ®
. Operational Amtudr 45,000 feet -
- Dominator UAV Acronautics — Wingspan: 26 Hermes 900 Elbit

Operational Altitude: 30,000 feet
< Wingspan: 13.5m = :"l; PW wm 1000+Kg Operational :lmumm 33,000 feet

Endurance: 28h

Max P-ymd Weight: 300Kg
Endurance: 40h

Qumer 1Al

C
al Altitude: 20,000 feet
Wingspan: 10.5m
Max Payload Weight: 100Kg

Ranger IAI

Endurance: 21h
Operational Altitude: 18,000 feet
Wingspan: 5.71m
4 Max Payload Waighr 45Kg Blue Horizon UVision
Endurance: 6h Operational Altitude: 15,000 fest
Hermes 450 Elbit Wingspan: 6.5m
Operational Altitude: 18,000 feet Max Payload Weight: 37Kg
Wingspan: 10.5m Endurance: 8h
Max Payload Weight: 150Kg
Orbiter3 Aeronautics - Endhinnioe: 20
3 Ter liA Operational Altitude: 18,000 feet ' MiniFalcon1 Innocon
earcher Wingspan: 4.2m i i 3
Operational Altitude: 20,000 feat Max Payload Weight: 4Kg mﬁ%’mmda‘ 15,000 fost
Wingspan: 8.55m Endurance: 7h Wingspan: 5 meter
Max Payload Weight: 100Kg Endurance: <15 hours
Endurance: 15h Max. Payload weight: <14kg Orbiter2 Aeronautics
— X Operational Altitude: 500-18,000 feet
o 3am
S—
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Skylark 2 Elbit

MO ERYION] NOHTE I Operational Alitude: 5,000-15,000 fest "o:uur:v e e 000 Tt
\ Wingspan: 6.5m " Max Payload Weight: 220Kg AirMule Urban Aeronautics
Smg, \/ Max Payload Weight kg Endeance 6 Operational Altitude: 12,000 feet T
- 'Y Endurance: 4! Max Pay!oad Weight: 560Kg -
! - I-view MK 50 1Al y: Y ,/ Enciaginoe: ofy \%
Operational Altitude: 15,000 fee 7 - N
Wingspan: 5.3m - »
Max Payload Weight: 10Kg o = m—r e ™
: Endurance: 6h Boomerang Bluebird MicroFalcon Innocon b
e Operational Altitude: 500-15,000 feet Operational Altitude: 15,000 feet RSO ision
Operational Altitude: 12,000 feet Operational Altitude: 10,000 feet
M ity Skylark 1LE Elbit Wingspan: 275¢cm MTOW: 6-10kg ’
ax Payload Weight: 180Kg 2 n: 2.4m
Endarance: 8h Operational Altitude: 500-15,000 feet Max Payload Weight: 2Kg Wingspan: 1.6-2meter Max Payload Welght: 12Kg
J Wingspan: 2.9m Endurance: 15h Endurance: 2.5-4 hours Endurance: 7h
Max Payload Weight: 990g i Max. Payload weight: <2kg '
Endurance: 3h
. CObiter Awonsutes -
= o MicroB Bluebird Operational Altitude: 500-18,000 feet |
el Operational Altitude: 500-15,000 feet \'f‘lhg;mz. vrln."m o
2 Wingspan: 99cm lax Payload SKg <
Max Payload Weight: 2009 Blﬂbgﬁl :"Snm 3000 toat Endurance: 3h -
Endurance: 1h Wo"‘"n‘a b Hermes90 Elbit
Pioneer Al L - Max Payload Walth. 1.2Kg %;Inrahonu! Altitude:'5,000 fest >
Operational Altitude: 4,600 feet ™ J Endurance: 3 ‘ M "9;90:‘ d Welght: 55K
Wingspan: 5.2m A~ i E:«; S °"‘15""'9 t: 55Kg
Max Payload Woight: 35Kg Mosquito Al < urance:
Endurance: 5h Operational Altitude: 150m-1,200 feet t Marabu UVision
Wingspan: 35cm J f 5 -
Max Payload Weight: 1509 ‘(')Jperalnon?aI?Aalluude. 10,000 feet —t
Endurance: o e S Panther

Operational Altitude: 5,000 feet
Wingspan: 8Bm

Spylite Bluebird Endurance: 3h :
Max Payload Weight: 10Kg

Operational Altitude: 500-30,000 feet

Ghost (Al

T2
; A J Wingspan: 240cm W ) Endurance: 6h
s 2 ? ETOP Al Max Payload Weight: 1.3Kg g s
bt it Electrical Tethered Endurance: 4h

Max Payload: ~ 4 Kg

Hovering Time: Up to 30 min Observation Platform

Max Altitude: 100 m

Dimensions [cm]: 160L x 160W x 20H
Max Payload: 20 Kg

“Hovering Time: Unlimited

BIRD EYE 400 1Al
Harpy 1Al Operational Altitude: 1,000 feet
Wingspan: 2.1m Wingspan: 2.2m
Max Payload Weight: 1.2Kg
Endurance: 1h

Harop Al
Wingspan: 3m

With & ground energy source®
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The beginning

« Until 2003 unmanned vehicles were ignored, flights were
military or development for military purpose

« 2003 - Military-Civilian Committee established
« 2007 - National Committee for certification of UAS
« 2010 - CAA takes full responsibility for UAS regulation

10 years of experience,

Encouraging Innovation while Serving
the Public Interest
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Existing Framework and
Regulation In Israel
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ATM - Framework

* Dedicated AIP chapter
— Definitions
— Separation
— Flight Rules and Procedures (DAY & NIGHT)

 Aerial & Ground Infrastructure

— Aerial Infrastructure for all platforms, Controlled
and approved (SID, STAR, Airspace operation)

— Operational Procedures & Requirements for
Test Sites, Airfields, Airports

UASIPaACE




Examples of Published Regulation
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ATM - Rules and Regulations

« RT Procedures

 Malfunctions — Com. Loss & Return Home
requirements

* Procedures for special operations (Time,
Airspace)

« Adapted Flight-plan form and coordination
requirements

* Integration to the state’s Flow Control system
« Security procedures

UASIPaACE
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Personal Licensing & Operator Certificate

* Requirements for Remote Pllot License

— Approx. 150 licenses issued

— 5 Knowledge Tests (CAA), Medical, Checkride
 Certification

— Commercial Manufacture

— Service Providers for Aerial Work

— Training Organization
» Operational Manuals Templates
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Airworthiness and Technical Req.

» Airworthiness Certificate
— UAS Registration procedures

* Technical articles and Advisory Pamphlets
— C&C, Comm. Requirements from RPS
— Operations Manuals
— Approval of Training Organization

— Safety Guidelines for the Development and
Operation of UAS

UASIPaACE




Incident & Accident Reporting and

Investigation
* Incident and Accident reporting
procedures
— Published requirements for the operators
— Published investigations of several severe
Incidents

* AIlAl Is developing a group of experts In
the field of UAS operation

* Detalled statistics, leading to a clear
picture of safety status

N JuAsPace
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Airspace Integration — Every-Day Reality
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Climbing to Operative Altitude

Pre-Flight Procedures:
» Specially Adapted FP . Adapted Circling
« Com. Check Procedures Procedure
* Coordination with other |« Coordination with Military
users of Airfield Base Tower (Radio)
« Taxi & Ground Op. « Coordination with Area
Procedures Control Center (Radio)
( » Transponder Check ﬁ
' ; Prohibited/Danger Areas

Departure Procedures:

* SID with ada ajrspace Operation Procedures:
parameters | . geparation from manned-

« Com. Proce(  ayiation routes and other

* Com.LossF infrastructure

* Procedures|. connect to route network and
from GA&L  reach working area

* ATSroute ve. \working area procedures
separated
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Main Lessons Learned

« Complicated? Yes — Achievable? Definitely
* Analysis of Present & Future is the Key to Success

* Policy Guidance and Prioritization - Limited
Resource, Needs are Conflicting

 Involvement of all Stakeholders in Centralized
Process Ensures Coherence and Effectiveness

« Security is an integral part of the solution
* Flexible Use of Airspace, unigue application

* Process Should be based on well-defined Safety
Guidelines and integration objectives

ﬂUF\SPaCL
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Steps Along the Road

Development of Standards, Procedures and
Regulation

Define safety guidelines, Identify Hazards
and define Mitigating Factors ACtive
Impact Assessment — followed by involvement
Prioritization of Airspace
B : users and
Identification of ALL the issues and needs UAS
In terms of Safety and Efficiency

industry

Clear Definition of the objectives
Present and Future

UASIPaACE




Strategic approach: bringing
the pieces together

BursFace
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Services

» Detailed Airspace Analysis, Impact
Assessment

 Airspace Design — Infrastructure (air & Ground)
* Proposed Regulation & Procedures
« Safety Analysis (SMS)

* Training of ATM personnel and UAS
operators to comply with procedures

« UAS State Implementation Plan

UASIPaACE
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The benefits of a complete
regulative framework

* Productive industry, advancing efficiently
* Developing Aerial Work Service Providers

* Allow the State the economical benefits of
UAS services

* Free the regulator to improve and enforce
regulation

* Decrease In illegal & unsafe operation

ﬂUF\SPaCL
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You T3

... And most important: SAFETY

Q)rsrace



https://www.youtube.com/watch?v=6HrzZT7FXm4
https://www.youtube.com/watch?v=6HrzZT7FXm4

Opening The Sky
to Unmanned Aircraft:
Safe and Efficient
Airspace Integration
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Contact us - Info@uaspace.net

UASPaCE

www.uaspace.net




