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» Remote tower backgrounds anc
» New tools

» The conversion experience — AFISO point of view
» Developing multiple operations






ENBV - Berlevag airport. Photo: Avinor

» 44 Avinor airports, including 26 with AFIS

» Old infrastructure and ATM systems

» Main objectives: Maintaining operations at all airports and upgrade ATM systems as
necessary, while saving operating costs for Avinor and costumers

WHY REMOTE TOWERS IN NORWAY?e

shutterstock.com - 2533991569



CONVENTIONAL
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Aging towers — costly upgrades
Old equipment

» Many small independent systems

» Future ATM development

» Meet the requirements of tomorrow
Recruitment issues to some rural areas
Professionalize the work environment

» Opftimize and professionalize AFIS

» Utilize the AFISO more efficient
(multiple operations)

A more cost-efficient service



TIMELINE

» 2012: Avinor decided on developing a Remote Tower

Exploring the remote system as the means of meeting new ATM standards
tower concept

» 2014: Avinor initialized the project, with the objective of
running up to 36 TWRs from a Remote Tower center

® » Expected timeline:

» 2015 - Conftracting the Remote Tower System developer
Remote Tower

project » 2016 - System ready for testing period
initialised » 2017 - System reody. for operations
E
-
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REMOTE TOWERS



TIMELINE

» Delta Luftfart and the Avinor unions were informed and

Exploring the remote involved from the beginning of the project
tower concept

» Insights into the project objectives, the development plan,
the business case, and predicted impact on personnel
®
» Avinor involved the employee representatives in the RT
Remote Tower system development, the professional AFIS development,
project HMI cases and the HR processes
initialised
=
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TIMELINE

Exploring the remote First remotely
tower concept operated flight

Remote Tower Rast AD
project
initialised
System

development and
camera solutions

¢ (1L NG .

2012 2014 2015 2019

REMOTE TOWERS - AVINOR



TIMELINE - TODAY

Exploring the remote
tower concept

® @
2012 2014

REMOTE TOWERS - AVINOR

Remote Tower
project
initialised

System
development and
camera solutions
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Svalbard lufthavn @ ,," Honningsva::f:::\‘f:\mvn Batsfjord lufthavn S TAT U S TO D AY

Hammerfest lufthavn C o4 » 14 Remotely operated TWRs

Hasvik lufthavn
Serkjosen qutha Vadse lufthavn > Addmg another 7 TWRs the next 2-

Stokmarknes lufthavn 4 years
Svolvaer lufthavn

(O]
Leknes lufthavn 5}

Rost lufthavn '

» Dependent on the success of
integrating multiple operations

O » By 2030, only five conventional
2 '\RTC Bode AFIS TWRs will remain (out of a total
Sandnessjeen '““’“"" Mo i Rana lufthavn 26 TWRs with AFIS)

Brenneysund lufthavn s@ Mosjeen lufthavn

S Namsos lufthavn C O S TS

» 2015: Apx. €90m

Moe e Reros lufthavn
@ :
DRESRRSS Kl = .\Sandane lufthavn . Conventional - Planned for remote > 2023 Apx. €125 m

@ Conventional Towers

Flore lufthavn

Foerde lufthavn Remote Towers - Operated from Bodg » 2024: Additional €45m

Sogndal lufthavn for adding the 7 new TWRs




TECHNOLOGY

REMOTE
TOWERS
CENTRE,
BODOD

JAVINOR

https://youtu.be/wyY tWOKBo2si=GVNgpU5SW3GbJAT d
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>
PTZ (Pan-Tilt-Zoom)

» With IR
Signal Light Gun (SLG)

» Following PTZ
Laser Range Finder (LRF)
MET-sensors (AWOS)

10 monitor HUD
» Giving 360° view of AD
1 monitor HDD
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WORKING POSITIONS

CONVENTIONAL VS. DIGITAL
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ALL IN ONE HDD - A SUCCESS?




THE
CONVERSION
EXPERIENCE




a) Stay on and join the move

Optional: commute for a year before deciding on a permanent mo
b) Severance package
c) Apply to other positions at AD within same company

i.e., Firefighter

» All options had some additional supportive benefits (i.e., support
for additional education, realtor fees, etc.)

» Result: Many AFISO quit, and we lost a fair amount of experience.
We had to start large recruitments over several years.



yste <Je
» Completely new operating enviror
» Binocular - PTZ-camera

» Analog buttons, displays and panels > HDD and HUD
» Paper flight progress strips > EFS in HDD

» Both theoretical and practical examinations followed

© Avinor / Photo: @ystein Lewer

Abbreviations:
EFS  Electronic Flight Strips PTZ  PanTilt Zoom
HDD Heads Down Display HUD Heads up Display




» Workforce initial reactions
» Potential vulnerabilities in both tech and concept?
» Decreased accuracy and quality in weather observationse
» Will operators lose local area knowledge over time?

» Inseveral areas the technology has enhanced safety
» Increased wild-life detection with IR egpt.
» Surveillance
» Standardization and professionalization the service (AFIS)

» Known weaknesses:
» Camera replacement may take days
» Issues with data transfers, and network outage






Mulfiple ou’rFrig:i;Lc’lr%is per AFISO MULTIPLE
OPERATIONS

CONCEPTUAL
DEVELOPMENT
STAGES




Mulfiple ou’rFrig:i;LC’Ir%is per AFISO MULTIPLE
OPERATIONS

Second stage

Advanced Sequential Operations (“ASO") CONCEPTUAL
DEVELOPMENT
AGES




STAGE 2
"ADVANCED SEQUENTIAL
OPERATIONS™
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» Test new methodical practice

» Collect experience, data and
input on possibilities for
development of multiple
operations

» Other hypotheses for
multiple operations

© Avinor / Photo: @ystein Lewer



Mulfiple ou’rFrig:i;Lc’lr%is per AFISO MULTIPLE
OPERATIONS

Second stage

Advanced Sequential Operations(*ASO") CONCEPTUAL
DEVELOPMENT
Third stage STAGES

Multiple operations for two airports

N/




Involvement of AFISO and union rep. in:

Assessment criteria for pairing TWRs
Hazard identification
Several different risk assessments
PSM (Passive Shadow Mode) + evaluation
Multiple ops. methodology validation
Human factor analysis
Conversion training plan

a) Incl. competency goals
Best practices for Mulfiple ops.

N O O
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» Expecting approvement of co
end of 2026

CONCEPT OF MULTI OPERATION



Multi-update:

Large software update
delivering multiple-

operation capability for
the system

» FOCUS on Inve =

» “Multi-update” was delivered with a large bo

» Resulting in many workarounds - increased workload for the
operators

» Did not harmonize with transition to multiple operations
» Further system development put on hold

» Implementing some smaller features and fixing bugs got prioritized

» Was estimated to take four months



» Large changes to phraseolog

» A final examination (in simulator) with moderate to high cc

» Ten shifts for each AFISO with a supporting AFISO in position

» 4-eyes principle, and a backup, etc.

PREPARING AFISO FOR MULTIPLE
OPERATIONS
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© Avinor / Photo: @ystein Lewer Picture from the first hours live with multiple operations for AFIS MRTC Boda



First stage
Multiple authorizations per AFISO MULTIPLE

OPERATIONS

Second stage

Advanced Sequential Operations(*ASO") CONCEPTUAL
DEVELOPMENT
Third stage STAGES

Multiple operations for two airports

Future planned stage
Multiple operations for three airports

TODAY
« 8 TWRs in multi (4 pairs)
« 6 stillin single operations
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