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NATS

UK AIR NAVIGATION SERVICE PROVIDER

» 2.4 million flights each year
» 250 million passengers

PRIVATISED IN 2001 AS A PUBLIC / PRIVATE
PARTNERSHIP

» 49% Government

» 42% Airline Group

» 5% Staff

» 4% Heathrow Airport
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BACKGROUND

» 2008 — NATS committed to a long-term
target to reduce ATM CO, emissions in
UK airspace

» UK Airspace remained largely
unchanged for decades required a new
Environment by Design approach.

> 2009-10 — customers insisted that
NATS be incentivised on our
environmental performance as part of
our licence

h;'quu"_, ing o RS b » 2012 — after three years of development
e : 5 with airlines and regulator, 3Di entered
service with financial incentives /
disincentives based on our network
environmental performance

Copyright © NATS 2021
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. CONTINUOUS PERFORMANCE
IMPROVEMENT & ENGAGEMENT

» Commencing in 2016 and running ever since, NATS
has engaged with airlines and airports on the
continuation of the Sustainable Aviation CDA
outreach programme. This work is managed and
reported through the Sustainable Aviation Quieter
Group (formally Ops Improvement Group) at the bi-
monthly meetings.

» Educational campaign to pilots, airlines and airports
based on what CDAs are, how they are measured,
current and future work, plus reporting on current
airline and airport performances.

» In addition a monthly report is sent to the 22 SA
airlines and 15 SA Airports

» NATS representing SA in Eurocontrol CDO Forums

Copyright © NATS 2021
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3Di

The industry-leading environmental performance metric

TOOLS FOR THE JOB
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WHAT IS 3Di?

» A profile efficiency score and proxy for fuel burn, although originates
from a fuel burn assessment

» Uses radar data and does not consider flight plan (except in cruise)

» It compares the actual trajectory that aircraft take with an airline
preferred flight trajectory that minimises fuel burn and CO,
emissions

» Preferred: An unimpeded climb to the requested cruise level followed
by an unimpeded descent, whilst following a most direct GCD
horizontal track

» Every commercial flight in UK domestic airspace, every day, has a
3Di score calculated

» Scores are averaged annually and compared to targets set by our
regulator (CAA) in consultation with airline customers

» Scores run from 0, representing zero inefficiency (good), to over 100.
In 2019 the average score from all flights was 29.0

Copyright ® NATS 2021
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1. Climb

An aircraft is departing from an airport and aiming 10 reach cruise leved as quickly and efficiently as possible. Any level flight in this phase,
particularly at low altitudes where aircraft are less efficient, has a negative impact on s 30 score

A continuous climb from ground
10 cruiming altitude wil provide a
porfoct 30 score

Periods of level flight negatively
affect the score and ase counted
&5 mafficency

Level flight at lower altitude has o
worse offoct on the score than at
@ higher altitude

3. Descent

Similar to the climb phase but in reverse, a more contnuous descent from cruse 1o landing will result in a better 301 score. Keeping an
aircraft higher for longer helps improve it's efficiency and the gradient of descent does not affect the score, only periods of level flight

A COMnuons Cescent from cruse
10 the ground will result in a
perfect score for this phase.

Periods of level flight negatively
affect the score and ace counted
as inefficency.

More time spent level and the lower
down 11 the descent i lakes place
will result in o bigger impact on 3¢

25000

Destance {ren)
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5. Horizontal track—flight information region (FIR)

Between airports aircralt have 10 manoeuwe through other air traffic 1o reach their destination. This usually means a ‘great circle’ route is
taken in the safest and most direct way possible from airport 1o airport. Flight plannable direct routes have the best effect on the 301 score

Deect routes from ongn to Any deviatian from the ‘great 3D\ score gets worsa as the avcraft
castination result in a parfect 301 circly’ dirct oute would count a5 CovES mMoee track maleage further
score for this dement of the flight nelficency.

away from the ‘grest Grole route
)
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Bedore an aircraft takes off the airine will submit a Filed Fiight Leved (FFL) for the flight dunng the cruise phase. Anything below the Fl
results in a negative impact on its 304 score. Exceading the FFL does not improve the soore, but will usually result in fuel savings

Achveving airines last FFL results

n a perfoct 30 score for thin

phase of the flight
34000 34000
300

1
Lavst Filedt Flght Lovel

Tine spent crusing below
the FFL will negatively affoct
the sco

The 3D score gets worse as
altitude drops further below the
FFL duning cruse
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4. Holding

Hoking occurs when an aircraft has 1o wait for a landing slot to become available at an airport. Holding causes both vertical and hori
inefficiency in fight so it has a big impact on the 3Di score. The more time spent in @ hold, the worse the 304 score.

A perfect comtinuous descent
results in 8 perfect 30§ score

I a0 aircralt has 50 hokl, higher is
better for effciency and this wil
mininize the impact on the score

More tirne spent holding at lower
altitude i even worse for the 30
soore
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. Horizontal track—whole flight
Aircraft entering of exiting airspace at the most direct point 1o ther onward route can have a positive impact the 30y score
Aligning these entry/exit points with the overall ‘great circle’ route reduces track meleage incurred over the whole flight.
Providing a direct route i or out of Additioral track miage flown 30 score pets worse the further
UK airspace vl tesult n & perfect away from a deact route counts @way from the most dnect roefie in
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HOW DO WE USE 3Di?

3Di is a management tool, part of
our Environmental Management
System (measure / monitor /
control as a risk):

» To cascade company
compliance targets to units to
drive local action

» To identify opportunities for
improvement by centre, unit,
watch

» To set targets on capital
investment projects or
constraints

» Controller and customer
engagement

Copyright © NATS 2021
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VISUALISING 3Di?
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3Di is a management tool, part of
our Environmental Management
System (measure / monitor /
control as a risk):

» To cascade company

an— i . compliance targets to units to
Rt N drive local action
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% o - improvement by centre, unit,

watch

» To set targets on capital
investment projects or
constraints
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CONTINUOUS IMPROVEMENT

Regular communications sharing best
practice and raising awareness

Controller training and briefings (extra
duty days)

3Di training embedded in college — and
working towards unit competency

Dedicated focal points — airspace
efficiency groups

Unit and watch performance information
regular promulgated

Copyright © NATS 2021
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F R E E TO U S E ‘ ‘ “We made 3Di freely available earlier N ATS

this year to open a conversation about
how as an industry we best monitor our
performance and drive improvements.
We hope to encourage others to review
what performance indicators will best
drive their own performance
improvements and contribute to
aviation'’s decarbonisation pathway.”

lan Jopson, Head of Sustainable Operations
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NATS' BIGGER PICTURE TOWARDS ENVIRONMENTAL SUSTAINABILITY
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Airspace Modernisation

Modernising airspace is our most pressing priority.

Current aircraft capabilities would allow us to do so much
better if we can remove some of the constraints within the
UK’s highly complex airspace. Airspace modernisation will
generate significant carbon savings through

more efficient flight profiles, fewer miles flown per aircraft,
less airborne holding, and less fuel burn — quicker, quieter,
and cleaner flights.

NATS' BIGGER PICTURE TOWARDS ENVIRONMENTAL SUSTAINABILITY
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Free Route Airspace

Work has been underway for quite some time now to get us
ready for the introduction of Free Route Airspace (FRA) into
Prestwick Upper Airspace in December 2021. The project is
| ontrack to deliver the single largest airspace change ever
" undertaken in the UK.

' To explain it simply, the concept of FRA allows airlines to fly
s their preferred traj y b a defined entry and exit
point, rather than using established network routes. This
means airlines can plan and fly an optimised flight path
2% ' based on factors like weather and windspeed, helping to

% reduce cost and fuel burn while also reducing flight time and
CO: emissions.

The deployment will affect airspace above 25,0001t over
Scotland, Northern Ireland and a small portion of northemn
England and will see the removal of all upper air routes in
approximately one third of UK airspace.

NATS' BIGGER PICTURE TOWARDS ENVIRONMENTAL SUSTAINABILITY
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PERFECT FLIGHTS

NATS has supported several "Perfect Flight"
demonstrations where we try to operate specific
flights as sustainably as possible

Most recently an A320neo operating as BA1476
from London Heathrow to Glasgow on 14
September

The aircraft was given a continuous climb to the
optimal flight level, direct routing from London to
Glasgow, and a continuous descent with no
airborne holding

The aircraft was also operated using sustainable
aviation fuel (SAF) and was given the most
efficient taxi routings at both Heathrow and
Glasgow

Overall the flight was a great success generating
62% less CO2 emissions than the first "perfect
flight" between Heathrow and Edinburgh over a
decade ago

Copyright @ NATS 2021
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Research and
Development

We are also looking beyond the short and medium term.

universities and industry partners are fundamental to
achieving the industry’s path to net zero by 2050.

Contrail avoidance — Exploring techniques
for minimising contrail formation

The climate change impact of aviation is usually focused on
CO: emissions. However, there is growing concern about the
impact of non-CO: factors, such as NOx emissions and
contrails (and the cirrus cloud they form).

NATS is supporting a Royal Aeronautical Society group
focusing on contrail avoidance and our Research &

with Imperial College London and the German Aerospace
Centre (DLR) to investigate the link between where aircraft fly
and contrail formation in North Atlantic airspace we manage
(Shanwick).

NATS'  BIGGER PICTURE TOWARDS ENVIRONMENTAL SUSTAINABILITY
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ATC SERVICE LOCATIONS AV/AY S

We provide ATC services to airports in the UK, B
Gibraltar, and Spain B e
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Support
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Engineers
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Service
Assistants
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THE WORLD'S BUSIEST METROPOLITAN AIRPORT SYSTEM ~ VATS

Airport Passengers ATMs Simultaneously Operated Runways
Heathrow 80,126,320 477,604 2
""""""""" Gwik a0 awses 1
s meens w1
"""""""" won  eseso w0 1
"""""" ondonCiy  amoz2 w1
"""""""""" Surend o w1

lotal 177,080,117 1,198,286
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. HISTORIC CDO PERFORMANCE

» Progress demonstrated by London

) ) airports was aided by the publication of
Average CDA of the 4 main London Airports the Arrivals Code of Practice and

2000 subsequent close monitoring of CDO.
2006 » Prior to 2016, NATS had enabled 6,176
2013 tonnes of fuel savings through improved
2015 Continuous Descents across 14 airports,
2016 equating to around £2.3m.

2019 » CDO Campaign also enabled significant

*2019 dataset noise reductions to residents living
around UK airports.
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DELIVERING RESULTS AY/AV A

i Since 3Di was introduced, NATS
has enabled average annual
2 savings of 1.5 million tonnes of

aircraft CO, per year

30
» Continuous Climb achievement,

o6 Continuous Descent
\ achievement, and KEA scores
continue to improve

V\“ _
V »  Airspace developments are now

assessed on their environmental
benefits as well as capacity and
10 complexity

20

3Di Score

15

»  Controllers are regularly updated
on how well their unit and watch
are performing against the 3Di
metric
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\
Review Successes Determining the runway capacity
LLearn from what happened Optimising the allocation of slots
Determine Strategic targets Marg'za' : Max'lmum Planning capacity for civil works
. gag’i?f;??nié % (';Zf}';gf:‘ (e.g. planned runway
Update investment plans AL maintenance)
7
' i\
Local Weather Maximum Pro-actively Local Weather, En-route winds
capacity on mitigating
Missed Approaches the day disruption ATFM delays, Gate Changes
Emergencies Passenger connections
Police / Military activity Aircraft technical issues
& 7,

NATS' BIGGER PICTURE TOWARDS ENVIRONMENTAL SUSTAINABILITY
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