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Abstract — This article focuses on general LPV approach
certification for aerodromes. It also indicates the problematic parts
of the current certification process and shows the direction for
possible certification of instrument approaches at uncontrolled
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I. INTRODUCTION

The introduction of RNP approaches is a complex process
consisting of many stages, which require the cooperation of all
participating organizations. This process should be in
accordance with the recommendations and standards of ICAQ,
which issued Doc 9849 - GNSS Manual for that purpose.
Another key document for the implementation and certification
of all types of approaches is ICAO Doc 8168 - PANS-OPS Vol.
Il.

Il. PLANNING

The first and one of the most important stages of the
implementation is the selection of aerodromes at which will be
the GNSS approach published. The planning should be
approached from the perspective of the entire region. In Europe,
this is stated in document called Navigation Strategy for ECAC
issued by EUROCONTROL and in the conditions of the Czech
Republic, planning and introduction of new approaches is
currently managed by the Concept of development of navigation
in the Czech Republic until 2020. This concept suggests the
implementation of RNP approaches (mainly LNAV/VNAV
(APV Baro) and LPV minima (APV SBAS)) - they must be
implemented on all IFR runways in 2016.

General rules where it is advantageous to introduce the APV
approach are:

e Aerodromes near areas with dense population - a
continuous descent approach reduces noise pollution

e Acrodromes with meteorological conditions don’t
requiring frequent operation in LVP

e Aerodrome, where there may be interference with signal
of ground navigation equipment

e Aerodrome, where it is not possible to install a ground
navigation equipment (e.g. due to unfavourable terrain)

e Aerodromes without precision approach

o Aerodromes handling regularly aircrafts heavier than

5700 kg

It is recommended to establish implementation team, which
includes representatives of all participating organizations - the
aerodrome operator, CAA, air traffic management experts, air
traffic control agents, security experts, specialists in the creation
of approaches and, ultimately, pilots and environmental
movement representatives. The team collects the following
information about the aerodrome:

e Runways equipment

e Meteorological data (statistic information about wind,
visibility, cloud base, ...) - this data can be used to
determine the most suitable approach solution

e GNSS Infrastructure - all APV approaches are subject to
sufficient availability of EGNOS

e Other infrastructure - meteorological instruments
(options for measuring RVR, wind, pressure, ... - for
aerodromes with already published instrument approach
should be this equipment already available), existing
terrestrial radionavigation devices can also be used, for
example, for construction of the missed approach
procedure

The implementation team should also assess the condition of
traffic in the airspace around the aerodrome and to assess the
impact of the introduction of RNP approach. Another important
element in the introduction is communication with aircraft
operators at aerodromes and to assess whether is their airborne
equipment adequate for the proposed type of approach.
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A. Requirements for aerodrome equipment

ICAO Annex 14 or any other international standards still
doesn’t specify aerodrome facilities specifically for RNP
approach. In all international standards and within Europe it is
considered to introduce RNP approach only on instrument
runways for the time being. The general requirements are:

Sufficient length and width of the runways
Obstacles in the approach area

The availability of meteorological information
Adequate lighting equipment and signs
Appropriate system of taxiways

LPV approach is based on the evaluation of aircraft position
from global positioning systems advanced with SBAS, which
doesn’t requires any ground radio navigation aids.
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Figure 1. Planning and construction of approach procedures[14]

B. Effect on LPV landing minima by aerodromes surrounding

LPV approach Decision Height is influenced by many
factors. These include (6):
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Obstacle Free Zones

Glidepath Qualification Surface (GQS)
Runway Lighting and Markings
Taxiway Considerations

Airport Surveys

Runway Protection Zone

I1l. VALIDATION - CERTIFICATION

Validation is the final step in implementing the new
procedures. Its aim is to verify quality and safety parameters of
approach - including obstacles, terrain in the approach area and
navigation data and includes also an assessment, if the approach
could be flown in practice. Validation must be conducted by an
independent organization. The procedure is set out in the
following documents:

e |CAO PANS-OPS Doc 8168

e |ICAO Doc 8071

e [ICAO Doc 9906 Vol. 5 - Validation of instrument flight
procedures

Validation itself has two parts - ground and flight.

A. Ground validation

Ground validation is mandatory for all new approaches. Its
aim is to collect all data (namely the obstacle limitation surfaces
and the related height clearances) and to check their required
accuracy.

Part of the validation is to create a package that includes:

o Map of all obstacles in the approach area

e Complete documentation describing the obstacles and
terrain, including obstacle planes

e Detailed description of the procedure segment by
segment

e Map and vertical profile of the procedure

o Data of all points and holding patterns in the procedure

e Confirmation that the coverage of navigation equipment
is sufficient

e The design approach map for flight validation aircraft
crew

If there is during ground validation founded that some data
needs to be verified in flight, then flight validation must follow.
The reason for the execution of the flight validation may be a
failure to comply with international standards, the speed limit in
one segment, inadequate segment lengths, steep descent
gradient, or a lot of obstacles in the surrounding area.

B. Flight validation

Flight validation may be required to verify the adequate
functioning of all navigation systems, on which is the procedure
based. It must be made by qualified inspector with sufficiently
equipped aircraft. Specific procedures of flight validation are
defined in ICAO Doc 8071 or in related national regulations and
directives. The aim is to prove fly-ability, exploring, for
example, crew workload in its various stages, readability and
clarity of procedure documentation (maps ...), verifying the
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accuracy of new navigational database (points, distance ...) and
also verifying the obstacles.

Finally, in the flight validation of the procedure, the
inspector shall state of one of the following classifications:

e Procedure without restrictions

e Procedure with restrictions — does not meet the
requirements of the regulations entirely, it is not
dangerous for air traffic

e The procedure is inapplicable - does not meet all
regulatory requirements, it may be dangerous

C. Certification of LPV approach

Certification of LPV approach should follow the
recommendations and standards of ICAQ, in this case, the Doc
8071 - Manual on Testing of Radio Navigation Aids Vol. I
Testing of Satellite-based radio navigation systems. This
document is not freely available and by the latest information
chapter 3 describing SBAS systems is not yet finalized.

After its completion and approval of this document it will,
beyond description of systems and individual types of approach
(Chapter 1), accurately describe the requirements necessary for
certification of LPV approach:

e Ground validation - requirements for aerodrome
surveillance equipment, testing interferences of GNSS
systems, ...

e Flight wvalidation - pre-flight testing, test flight
procedures, forms and standards for writing final reports,
a description of the test equipment of the airplane ...

Flight validation for LPV approach certification is required
at all times (including modifications of established approach)
and for each and every type of approach separately (if it is
introduced more types simultaneously).

In Europe, several projects such as project ACCEPTA
(Accelerating EGNOS Adoption in Aviation) or GIANT (GNSS
Introduction in the Aviation Sector) deals with implementation
and certification of RNAV (primarily avionics and equipment
on board aircraft).

Since there have not yet been established international
standards on APV, the certification of these approaches runs
under existing standards for precision and non-precision
approaches and according to national regulations and directives.
Certification of these approach do not require any testing of
ground radio navigation equipment (when it is not use for missed
approach), but compared to the classical approach it is necessary
to focus on monitoring and documentation of GNSS and SBAS
availability and signal quality.

D. Certification Authorities

Within the European Union, for certification and the
providing of air navigation services, is responsible each Member
State. In the case of the Czech Republic, the authority
responsible for the administration of civil aviation under section
5 § 3 of regulation No. 49/1997 (Civil Aviation Law) is Civil
Aviation Authority Czech Republic. Under CAA falls the
competence to determine the aerodromes suitability. The
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certification procedure must be in accordance with all applicable
regulations and documents and is also controlled by internal
directives.
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Figure 2. Validation and implementation of the procedure [14]

IV. CERTIFICATION AT UNCONTROLLED AERODROMES

Uncontrolled aerodromes have currently a unique
opportunity for development, since, as mentioned above, all
regulations for LPV approach certification are still not created.
However, efforts on the introduction and subsequent
certification of LPV approaches at uncontrolled aerodromes are
prevented by several obstacles, which could be fortunately
easily removed. The problem is to ensure compatibility with
already applicable regulations.

The best choice is an introduction of LPV approaches across
an entire region. Because of this there will be possible to adjust
base rules for a larger number of VFR aerodromes, thereby
eliminating a large number of obstacles, among which may be
included the technical equipment of the aerodromes and
uncontrolled airspace. In fact, it could mean the creation of an
instrument approach to the aerodrome, which has only a grass
runway, centerline lights, no air traffic control service and is
located in uncontrolled airspace.
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V. CONCLUSION

This article describes the process of implementation and
certification of LPV approach how it should look according to
currently available rules. Such a process is very complicated,
because it's basically a pre-operational safety improvement that
cannot be underestimated. Unfortunately, incomplete safety
regulations do not help, but on the other hand allow a new
perspective on the situation in process of their creation. This
could be essential for the development in general aviation.

It would be also useful to consider and determine whether it
is possible to reduce the requirements for the introduction of
instrument approach at aerodromes, or in extreme case, to create
a subgroup, respectively even a new group of rules of the air.
This could start rapid development in air transport and,
ultimately, increased accessibility and availability of the Czech
Republic by air.
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