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RNP AR 0.1 Operations

Atlantic Airways, the national carrier of the remote Faroe Islands, last year
became the first airline in Europe to introduce RNP AR 0.1 (Required Navi-
gation Performance — Authorisation Required) satellite-based approach and
take-off operations. Joen Remmer and Stan Abbott look at the implementa-
tion of the system and its impact on safety, crew workload and regularity.

RNP AR operations arrived at Atlantic Airways with the delivery of the airline’s
first Airbus A319 in March 2012, following a period of close cooperation and
intensive development in partnership with Airbus subsidiary, QuoVadis

Figure 1
Atlantic Airways took delivery of its first A319 on March 22" 2012.
CEO Magni Arge, centre, and (far left) Captain Johan i Nidristovu.

RNP AR 0.1 operations were per-
mitted from Day One of Atlantic
Airways’ Airbus operation by the
Danish Aviation authorities, which
went on to grant full unrestricted
approval, including significantly
reduced operating minima, after a
period of detailed monitoring.

RNP AR 0.1 has, since its introduc-
tion, achieved significant savings
for the airline -- both in day-to-day
operating costs (due to more fuel-
efficient approach and take-off pat-
terns) and through very significantly
reducing the incidence of weather-
related diversions to Vagar’s nearest
alternates, all which are an hour’s
flying time away in Norway, Iceland
or Scotland.

Perhaps even more important
(though harder to measure in cash
terms) is the very real improvement
in operational safety. This is not to
say that the airline’s operations prior
to RNP AR 0.1 were “unsafe”: sim-
ply that, in the highly safety-con-
scious environment of commercial
aviation, the system makes Atlan-
tic Airways’ operations in an area
of challenging weather and terrain
even safer still.

By applying RNP AR 0.1 proce-
dures, Atlantic Airways has been
able to convert the implicit skills
and knowledge of its pilots, built up
over years of operation in their chal-
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lenging environment, into explicit
procedures programmed in the air-
craft FMS. Automated flight is more
often used where manual flight was
required previously, leaving the pilots
with more mental capacity to moni-
tor the safe progress of the flight, and
with more alertness to intervene, if
unacceptable deviations develop.

To understand the very particular
challenges that Atlantic Airways
faces in its day-to-day operations
demands first of all a short history
lesson.

The Faroe Islands comprise an ar-
chipelago of 18 individual islands,
17 of them inhabited. Originally
volcanic, the islands meet the full
fury of the North Atlantic with pre-
cipitous cliffs, including one that
rises more than 800 metres sheer
and is claimed to be the highest in
all of Europe.

In this mountainous landscape,
the occupying British forces built
a short airstrip during the last war,
in the very west of the islands, on a
saddle between areas of high land.
The strip was in close proximity to
both Sorvagur, which was a good
harbour for vessels to operate to and
from all year round, as well as to the
lake on which Catalina flying boat
operations were based

After the war, the strip remained
unused until the 1960s, when it
reopened to commercial traffic.
However, its location and runway
alignment have posed significant
challenges ever since.

Pilots have required above-average
skills and handling capabilities,
thanks to the combination of the

Figure 2
A view of the Sarvdgsfijord,
which leads to runway 12 at Vagar.

short runway (just 1,250 metres),
only having non-precision approach
aids, fairly high minima, surround-
ing topography allowing only nar-
row and offset approach paths, and
the prevailing weather conditions
that are typified by strong winds, vi-
olent wind shears, rotors, and much
cloud and precipitation.

Indeed, the airport has, since its
reopening seen two fatal accidents,
both of which occurred during ap-
proaches in difficult meteorologi-
cal conditions. Neither incident
involved Atlantic Airways, which
began its operations in 1988. As a
consequence of findings that were
published some time after the most
recent incident (a turbulence-related
fatal accident involving a Danish
Air Force Gulfstream IIT in 1996),
the Danish authorities imposed new
safety rules that now include clo-
sure of the airport in certain wind
strengths and directions.

As a consequence of the various
challenges, Atlantic Airways’ regu-
larity has often been poor, especial-
ly in winter. In 2011 alone Atlantic
Airways had more than 50 weather-
related cancellations or diversions.
Needless to say, this is a financial
burden for the airline, and an incon-
venience for Faroese industry and
the public, who are so dependent on
the life-line air service to and from
mainland Europe.

When the Faroese Government
launched a runway extension pro-
gramme some years ago, Atlantic
Airways immediately started to in-
vestigate what operational improve-
ments could be achieved through
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this. Not only would a longer runway
(now 1,799 metres) cater for a larger
and more modern aircraft type than
the then fleet of BAe 146 and AVRO
RJs, but any opportunity to improve
the safety and regularity level had to
be examined. The choice was for the
Airbus A319

“We had investigated various con-
ventional means of improving the
accessibility of the airport in ad-
verse weather conditions, but none
proved successful,” explains A319
Captain Johan { Nidristovu. “But
we had learned an interesting les-
son when we introduced the AVRO
R1J fleet on top of our existing BAe
146 fleet: that new technology, such
as improvements to the autopilot,
could also reduce workload, raise
safety levels and have a positive ef-
fect on regularity. So when we first
learned about RNP, we realised that
new technology, rather than conven-
tional, would be the right focus.”

Atlantic Airways soon learned that,
even though RNP AR had been
successfully implemented around
the world, there was no previous
application of RNP AR with low
RNP value (below 0.3nm) in Eu-
rope. The first challenge was there-
fore to bring together the various
stakeholders, that is Vagar Airport,
the Danish aviation authorities and
Airbus. There are very few RNP
AR design providers and Atlantic
Airways decided to team up with
QuoVadis for obvious reasons: its
close relationship with the manufac-
turer of the A319 that the airline had
procured, and its record of very suc-
cessful RNP design projects around
the world.

Figure 3
Airbus on take-off from VAgar.
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Early studies revealed that RNP 0.3
(which is the “basic” precision used
in public procedures) would not of-
fer any advantage over the localiser
approaches in terms of minima. At-
lantic Airways therefore decided to
construct and get authorisation for
RNP AR procedures at the highest
possible precision, 0.1, so as to take
the best possible advantage of this
technology. The 0.1 value means
that the aircraft’s position is accu-
rate to a variation of no more than
0.1 nautical miles.

The roadmap was agreed with the
Danish authorities in the spring of
2011, the kick-off meeting for the
implementation project followed in
June, and the authorisation to start
the RNP AR operation was obtained
the day before the first commercial
flight with the new A319 on March
28 last year.

The development period of about
eight months was a challenging
time of intense collaboration be-
tween all parties. On the one hand,
Atlantic Airways had to ensure that
what was designed would truly be
beneficial for the airline, in terms of
increasing safety levels and regular-
ity, and on the other that the project
would be in perfect compliance
with relevant ICAO guidelines and
EASA regulations.

As for the design work, Captain i
Nidristovu, continues: “To meet
our primary objectives — enhanced
safety and improved regularity and a
secondary objective of reduced fuel
burn — it was crucial for the airline
that its implicit knowledge of oper-
ating on Vagar was carefully com-
bined with the explicit knowledge
of QuoVadis on the A319 and RNP
AR capability, so as to achieve the
best result.”

Several design meetings took place,
at which experienced Atlantic Air-
ways captains worked closely with
procedure designers from Quo Vadis
to define the most desirable trajecto-
ries for various weather conditions.
Exploiting a technology that offers
so much flexibility (like turns after
the Final Approach Fix) required
careful attention to the key value-
makers: avoiding known areas of

strong turbulence and shears (gen-
erally associated with strong winds
in certain directions that give rise
to significant turbulence in the lee
of sea cliffs and mountains), getting
a better alignment with the runway
on a short final and obtaining the
lowest possible Obstacle Clearance
Height

correct track-keeping capability of
the autopilot in dimensioning wind
conditions. The design and testing
activities were ongoing from Au-
gust 2011 right up to January 2012.

The formal validation was demon-
strated in front of the Danish CAA.
All procedures were validated in
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Figure 4

RNP AR trajectories for rwy12. Three intermediate approach tracks leading to the same final approach.
The blue lines indicated the trajectory boundary, which is 0.1NM from the Vertical Intercept Point and inwards.

Figure 5
Vagar simulator
scenery. The RNP
AR training was
given in a full flight
simulator with very
detailed scenery
of Vagar.

When the principal trajectories were
sketched, QuoVadis started to de-
tail and fine-tune the design, and
conduct thorough simulator testing
of each procedure. One aim was to
ensure that no false Ground Prox-
imity Warning System (GPWS)
alerts would occur when flying the
procedures, another to verify the

both an A319 engineering simulator
(that uses real aircraft systems) and
a full flight training simulator with
realistic Vagar scenery. And finally,
a demonstration flight without pas-
sengers was performed at Végar,
flying all the RNP procedures in
good weather conditions
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Already, after a month of operation,
Atlantic Airways was seeing its vi-
sion realised, with crews confident
that RNP AR was giving them pre-
cision approach-like capabilities
and advantages in a place where
precision approach by conventional
means was impossible to imple-
ment for both runways. And, in that
short time, it was already clear that
diversions had been avoided. “The
increase in safety level is tangible,
because the peak workload is over
when the final approach starts and
so, much more attention is given
to monitoring the approach param-
eters,” said Captain 1 Nidristovu at
the time. “And the avoidance of con-
ventional procedure turns is saving
us precious litres of fuel on almost
every flight.”

One other key element in the suc-
cessful introduction of RNP AR
was crew training. In November
2011, three captains from Atlantic
Airways joined an intensive three-
month line training programme with
Air New Zealand, which operates
the A320 family and has RNP AR
procedures at several destinations.
All four crews in the first round of
Atlantic Airways Airbus training,
as well as additional line training
instructors, received tailored Va-
gar RNP AR training at the Airbus
training academy in Toulouse short-
ly before entry into service.

Atlantic Airways’ unusual choice of
the 27,000lb thrust-rated CFM56-
SB7/P engines for the A319, was
also linked to the RNP AR capa-
bility. The very powerful engines
ensure the best possible one-engine-
inoperative missed approach climb
gradient, an important factor in ob-
taining the lowest possible Obstacle
Clearance Height of 250 feet AGL.
And the airline installed a Head-Up
Display on its first A319, in antici-
pation of its upgrade for use dur-
ing RNP AR operations, to further
reduce the workload of the pilot in
poor visibility.

One year on, Atlantic Airways can
instance more than a dozen diver-
sions avoided and is confident that
the investment in RNP AR capabil-
ity will provide a long-lasting im-

provement in its operation to and
from the Faroe Islands, securing
the return on investment, thanks to
the high impact on safety levels and
regularity.

The airline’s work in pioneering
RNP-AR 0.1 in Europe was recog-
nised by industry peers when the
airline received the European Re-
gions Airline Association’s Airline
of the Year (Bronze) Award in Sep-
tember 2012.
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Full and unrestricted approval for
the RNP AR system followed soon
afterwards from the Danish CAA
and Samal P Danielsen, Director
Flight Operations, said: “We are
delighted to receive full and unre-
stricted approval for our proprietary
RNP operating system after a suc-
cessful trial period of operating at
higher minima, during which every
procedure flown was post-analysed
for accuracy and integrity.” (fig. 6)

Figure 6
The RNP trajectory on the A319 Navigation Display leading to runway 12 at Vdgar.
Notice the lateral and vertical deviation indicators (L/DEV and V/DEV) on the Primary Flight Display.

The approval is proprietary to Atlantic Airways and therefore the operating
minima are not published or publicised, although they are significantly be-
low those achievable by using Vagar Airport’s own recently commissioned

ILS system.

Magni Arge, Chief Executive, added: "Atlantic Airways may not be the larg-
est airline in Europe but we are very proud to be the first airline in Europe
to introduce this Performance-Based Navigation System. I am delighted too
that the Danish aviation authorities have been ready to work with Atlantic
Airways and QuoVadis. Their final approval of our proprietary system has
been great news for our customers and for everyone who has worked hard

to achieve this.”
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Safety First is published by the
Flight Safety Department of Air-
bus. It is a source of specialist safe-
ty information for the restricted use
of flight and ground crew members
who fly and maintain Airbus air-
craft. It is also distributed to other
selected organisations.

Material for publication is
obtained from multiple sources
and includes selected informa-
tion from the Airbus Flight Safety
Confidential Reporting System,
incident and accident investiga-
tion reports, system tests and
flight tests. Material is also ob-
tained from sources within the
airline industry, studies and re-
ports from government agencies
and other aviation sources.

A350 XWB

First flight of A350
XWB at Toulouse-
Blagnac Airport

B

Safety First, #16 July 2013. Safety First is
published by Airbus S.A.S. - 1, rond point
Maurice Bellonte - 31707 Blagnac Cedex/
France. Editor: Yannick Malinge, Chief Product
Safety Officer, Nils Fayaud, Director Product
Safety Information. Concept Design by
Airbus Multi Media Support Ref. 20131094.
Computer Graphic by Quat’coul. Copyright:
GS 420.0016 Issue 16. Photos copyright Airbus.
Photos by Pascal Chenu, ExM Company,
Quovadis GéoTITAN, AIP-GIS Charting, Don
Borntrager & Nico Karres. Printed in France by
Airbus Print Centre.

All articles in Safety First are present-
ed for information only and are not
intended to replace ICAO guidelines,
standards or recommended practices,
operator-mandated requirements or
technical orders. The contents do not
supersede any requirements mandated
by the State of Registry of the Opera-
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Contributions, comment and feed-
back are welcome. For technical
reasons the editors may be required to
make editorial changes to manu-
scripts, however every effort will
be made to preserve the intended
meaning of the original. Enquiries
related to this publication should

tor’s aircraft or supersede or amend  be addressed to:
any Airbus type-specific AFM, AMM,
FCOM, MEL documentation or any

other approved documentation.

Articles may be reprinted without
permission, except where copy-
right source is indicated, but with
acknowledgement to Airbus. Where
Airbus is not the author, the con-
tents of the article do not necessarily
reflect the views of Airbus, neither
do they indicate Company policy.

© Airbus S.A.S. 2013 — All rights reserved. Proprietary documents.

By taking delivery of this Brochure (hereafter “Brochure”), you accept on behalf of your company to
comply with the following guidelines:

» No other intellectual property rights are granted by the delivery of this Brochure than the right to read
it, for the sole purpose of information.

» This Brochure and its content shall not be modified and its illustrations and photos shall not be repro-
duced without prior written consent of Airbus.

» This Brochure and the materials it contains shall not, in whole or in part, be sold, rented, or licensed
to any third party subject to payment.

This Brochure contains sensitive information that is correct at the time of going to press.

This information involves a number of factors that could change over time, effecting the true public
representation. Airbus assumes no obligation to update any information contained in this document or
with respect to the information described herein.

Airbus S.A.S. shall assume no liability for any damage in connection with the use of this Brochure and
of the materials it contains, even if Airbus S.A.S. has been advised of the likelihood of such damages.
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