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Disclaimer 

Fintan Ryan shall have no liability for any loss, damage, injury, claim, expense, cost 
or other consequence arising from use or reliance upon any information contained in 

or omitted from this document. I have used maps and data from official sources, 
which may be inaccurate and consequently, should it be the case there is a 

difference between what I have now produced and what I would have produced if 
maps and data were accurate, I hereby disclaim any responsibility for any loss 

damage or injury howsoever caused. 
 
 

All calculations, diagrams and tables are for illustrative purposes 

only and should not be relied on for accurate information.  
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1 EXECUTIVE SUMMARY 

The proposed Croagh wind farm is planned for a site on a bearing of about 120°T 

and at a distance of 25 km from Sligo Airport (EISG) and on a bearing of about 232° 

and at a distance of 45 km from Ireland West (EIKN).  I have analysed the aviation 

impact of the proposed farm below and have studied the potential effects of radio 

interference, obstacle penetration and instrument approaches to landing. There may 

be a requirement to update the spot heights on the instrument approach charts for 

EISG to reflect the turbines' presence, but the procedures there and at Ireland West 

Airport (EIKN) would remain identical in every way.  My professional opinion is that 

there would be no adverse effects on flight operations and the safety and efficiency 

of procedures at EISG1 and EIKN resulting from the proposed wind farm or the 

construction methodology to be utilised. 

  

 
1 Airports around the world are commonly identified by four letter codes. These codes are 
assigned by the The International Civil Aviation Organization, ICAO, EISG is the code for Sligo 
and EIKN the code Ireland West 



Aviation screening of proposed Croagh wind farm relating to EIKN and EISG 

4 
Fintan Ryan ME, CEng, MIEI, Eur Ing, FRAeS  

 Mobile: 0868120625    Email: natnif@gmail.com 

 

2 CONTENTS 

1 Executive Summary ............................................................................................. 3 

3 The Author ........................................................................................................... 7 

4 General ................................................................................................................ 7 

4.1 Location of Wind Farm .................................................................................. 7 

4.2 Obstacle Considerations ............................................................................... 8 

4.2.1 SI 215 of 2005 ........................................................................................ 8 

4.2.2 SI 423 of 1999 ........................................................................................ 8 

4.3 Relevant Excerpts ....................................................................................... 8 

4.4 Aerodrome obstacle limitation surfaces ........................................................ 9 

4.5 Comment..................................................................................................... 10 

4.6 Instrument Procedures ................................................................................ 11 

4.6.1 Target Level of Safety........................................................................... 11 

4.6.2 Wind Turbines as Obstacles ................................................................. 11 

4.6.3 Obstacle Profile for Non-Precison Approach ........................................ 12 

4.7 Radio Navigation Aids, GNSS and Radar ................................................... 13 

4.7.1 Radio Navigation Aids .......................................................................... 13 

4.7.2 Radar Systems ..................................................................................... 13 

4.7.3 Global Navigation Satellite System ....................................................... 14 

4.8 Minimum sector altitude (MSA) ................................................................... 14 



Aviation screening of proposed Croagh wind farm relating to EIKN and EISG 

5 
Fintan Ryan ME, CEng, MIEI, Eur Ing, FRAeS  

 Mobile: 0868120625    Email: natnif@gmail.com 

5 Ireland West Airport (EIKN) ................................................................................ 15 

5.1 General ....................................................................................................... 15 

5.2 Radio Communication and Navigation Aids ................................................ 15 

5.3 Obstacle Considerations ............................................................................. 16 

5.4 Instrument Approaches ............................................................................... 17 

5.5 Effect on navigation aid flight inspection procedures .................................. 17 

5.6 Minimum Sector Altitude ............................................................................. 17 

5.7 Conclusion .................................................................................................. 18 

6 Sligo Airport (EISG) ............................................................................................ 18 

6.1 General ....................................................................................................... 18 

6.2 Radio CommunicatioN and Navigation Aids................................................ 18 

6.3 Obstacle Considerations ............................................................................. 19 

6.4 Instrument Approach Procedures ................................................................ 19 

6.4.1 ICAO PANS-OPs .................................................................................. 20 

6.5 My Analysis ................................................................................................. 20 

6.6 Non Precision Approach ............................................................................. 20 

6.7 Required Navigation Performance Approaches .......................................... 21 

6.8 Minimum Safe Altitude ................................................................................ 21 

6.9 Actions Required at Sligo Airport ................................................................ 21 

6.10 Conclusion ............................................................................................... 22 

7 Appendices ........................................................................................................ 23 



Aviation screening of proposed Croagh wind farm relating to EIKN and EISG 

6 
Fintan Ryan ME, CEng, MIEI, Eur Ing, FRAeS  

 Mobile: 0868120625    Email: natnif@gmail.com 

7.1 Location Croagh Wind Farm on Sligo Approach Chart ............................... 23 

7.2 Definitions from Rules of the Air .................................................................. 24 

7.3 Consulting Resume ..................................................................................... 29 

7.4 References .................................................................................................. 36 

  



Aviation screening of proposed Croagh wind farm relating to EIKN and EISG 

7 
Fintan Ryan ME, CEng, MIEI, Eur Ing, FRAeS  

 Mobile: 0868120625    Email: natnif@gmail.com 

 

 

3 THE AUTHOR 

Captain Fintan Richard Ryan has prepared this report.  Capt. Ryan is a Chartered 

Engineer and holds a Master's Degree in Engineering from University College 

Dublin.  He is a member of The Institution of Engineers of Ireland and a Fellow of the 

Royal Aeronautical Society.  For 22 years, he was an airline pilot with Aer Lingus, 

the last five as a senior captain and has total flight hours circa 9000.  Capt. Ryan has 

completed courses on accident investigation and safety assessment of aircraft 

systems at Cranfield University, UK.  While employed as a pilot by Aer Lingus Capt. 

Ryan investigated several major air accidents and was an "Accredited Accident 

Investigator" for The International Federation of Airline Pilots' Associations.  In 1985 

he was employed by Inmarsat (International Mobile Satellite Organization) London. 

Capt. Ryan was also a lead member in the team that designed and implemented 

their aeronautical satellite communication and navigation systems. See full Resume 

in Section 7.3 below. 

4 GENERAL 

4.1 LOCATION OF WIND FARM 

The ten turbines are located in Class G Airspace on the edge of and beneath the 

Shannon Control Area stub for EISG. The maximum blade-tip altitude2 of the 

proposed turbines is 1617 feet AMSL, and the closest turbine to EISG is 25.5 km 

and to EIKN 45 km. See Figure 1 

 
2 "altitude" means the vertical distance of a level, a point or an object considered as a 
point, measured from mean sea level (MSL) 
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Figure 1 Location of Croagh Wind Farm relative to EIKN and EISG 

 

4.2 OBSTACLE CONSIDERATIONS 

There are two essential pieces of aviation legislation related to obstacles that apply 

to the erection of wind turbines: 

4.2.1 SI 215 OF 2005 

Irish Aviation Authority (Obstacles to aircraft in flight) Order 

4.2.2 SI 423 OF 1999 

Irish Aviation Authority (En Route Obstacles to Air Navigation) Order 

4.3 RELEVANT EXCERPTS 

5. Reporting and Information in respect of Obstacles 
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(1) A person shall not cause to be erected or constructed an object as defined in 

sub-paragraph (a) of paragraph (1) of Article 4 of this Order without first notifying the 

Authority in writing of that intended erection or construction at least thirty days prior 

to such erection or construction and shall provide such information in relation thereto 

to the Authority as may be requested under paragraph (3) of this Article.  

(Note: This requirement is separate from any permission required to be obtained 

under the Planning and Development Act, 2000 in respect of the said erection or 

construction).  

(2) A person shall not cause to be erected or constructed any object as defined in 

Article 4 of this Order within a radius of 10 kilometres of a licensed aerodrome 

without first notifying the aerodrome licensee of that aerodrome in writing of that 

intended erection or construction at least thirty days prior to such erection or 

construction and shall, additionally and where requested, provide such information in 

relation thereto to the Authority as may be required under paragraph (3) of this 

Article. 

(Note: This requirement is separate from any permission required to be obtained 

under the Planning and Development Act, 2000 in respect of the said erection or 

construction) 

4.4   AERODROME OBSTACLE LIMITATION SURFACES 

Obstacle limitation surfaces are designed so that aircraft can take off and land and 

carry out missed approaches safely without hindrance from objects on or near the 

aerodrome.  The dimensions and slopes of obstacle limitation surfaces for 

Aerodromes are listed in ICAO Annex 14  Aerodromes. The maximum horizontal 

dimensions extend to 15 km, so neither EIKN  nor EISG is within this distance of the 
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proposed turbines, so the proposed turbines can not be considered obstacles for 

either airport. See Figure 2 

 

Figure 2 Aerodrome Obstacle Limitation Surfaces 

 

4.5 COMMENT 

The Irish Aviation Authority lists 1920 obstacles in its database, including wind 

turbines. The proposed Croagh Wind Turbines will have aeronautical obstacle 

warning lights installed, comply with all of the above legislation and will be marked 

on aeronautical charts.  
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4.6 INSTRUMENT PROCEDURES 

4.6.1 TARGET LEVEL OF SAFETY 

The word safety frequently occurs in aviation, but no operation is perfectly safe. The 

standards set for aircraft operations are drafted based on meeting a target level of 

safety (TLS). FOR EXAMPLE, the ICAO Obstacle Clearance Panel set a target level 

of safety of 10-7 probability of colliding with an obstacle, per approach, and the 

procedures are designed to meet or exceed these TLS's. If the wind farm is built, 

the TLS for the published procedures for EISG and EIKN will continue to be 

met or exceeded.  Should the accuracy of carrying out these procedures by pilots 

be not adhered to, the margins are reduced, and an accident's probability becomes 

higher. Colloquially it would be said the operation consequentially was unsafe but 

more correct to say the safety margins are reduced. 

4.6.2  WIND TURBINES AS OBSTACLES 

Wind turbines have a substantial impact on aviation and airspace. They are tall 

objects that can penetrate airspace necessarily constructed to be clear of obstacles. 

The vertical and horizontal limits of these airspace safeguards are designed to 

protect aircraft while taking off and landing, flying between destinations and carrying 

out take-off and landing procedures while in cloud and using radio navigation aids. 

Around airports, there are 'Obstacle Limitation Surfaces', and the characteristics of 

these are described in ICAO Annex 14, Aerodrome Design and Operations. It is my 

personal opinion that currently, tall structures, including wind turbines and wind 

masts, should be allowed anywhere provided they do not limit the operational 

performance of aircraft when they are taking off and landing.  That is, they do not 

restrict a flight in any way as regards distance to destination or the maximum 
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payload allowed, and that is the case for both EIKN and EISG regarding the 

proposed Croagh wind farm.  

4.6.3 OBSTACLE PROFILE FOR NON-PRECISON APPROACH 

There are hundreds of variations on the profile illustrated.  But for the standard 

straight in non-precision approach like VOR/DME Runway  26 at EIKN and 

NDB/DME Runway  28 at EISG with a straight in track in non-mountainous3 areas, 

Figure 3 applies.  

 
3 Mountainous area. An area of changing terrain profile where the changes of terrain elevation 

exceed 900 m (3 000 ft) within a distance of 18.5 km (10.0 NM). 
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Figure 3 From ICAO PANS-OP with dimensions added by author 

 

 

4.7 RADIO NAVIGATION AIDS, GNSS AND RADAR 

4.7.1 RADIO NAVIGATION AIDS 

There are no aeronautical radio navigation or communications systems in the area of 

the proposed turbines, which would be located well in excess of the minimum 

dimensions specified (ICAO EUR DOC 015, EUROPEAN GUIDANCE MATERIAL 

ON MANAGING BUILDING RESTRICTED AREAS) from these facilities. Therefore 

there will be no harmful interference on users of these systems from the proposed 

wind farm. 

4.7.2 RADAR SYSTEMS 
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Moving turbine blades can interfere with radars introducing errors and presenting 

confusing information to users. 

The nearest primary radars to the proposed wind farm are located at Shannon and 

Dublin Airports, over 90 NM away. The nearest secondary radar is at Dooncarton, 

about 60 nm away.  The proposed wind farm will not affect the operation of any of 

these radars. 

4.7.3 GLOBAL NAVIGATION SATELLITE SYSTEM 

The GNSS signals transmitted from the satellites and in Satellite Based 

Augmentation Systems (SBAS) come from angles at least 10° above the horizon, so 

the satellite signals used in the various instrument approach procedures at EIKN and 

EISG will pass well above the proposed wind farm and so will not be affected in any 

way by the proposed wind farm.   

 

4.8 MINIMUM SECTOR ALTITUDE (MSA) 

ICAO defines the Minimum Sector Altitude (MSA) as: the lowest altitude which may 

be used which will provide a minimum clearance of 1000ft (300m) above all objects 

located in an area contained within a sector of a circle of 25NM (46km) radius 

centred on a radio aid to navigation. The MSA  is displayed on the approach charts, 

See Figure 4 which shows the proposed wind farm does not impact on the current 

MSAs for EISG. 
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Figure 4 Min Sector Altitude Example on Chart 

 

5 IRELAND WEST AIRPORT (EIKN) 

5.1 GENERAL 

EIKN is situated 45 km ( 24 NM) away from the nearest turbine in the proposed 

Croagh Windfarm Development. The airfield elevation is 665 feet. There is radio line 

of sight between the two locations. 

5.2 RADIO COMMUNICATION AND NAVIGATION AIDS 

There are a number of navigation aids at EIKN, see Figure 5  

These are located well beyond the minimum dimensions specified (ICAO EUR DOC 

015, EUROPEAN GUIDANCE MATERIAL ON MANAGING BUILDING 

RESTRICTED AREAS) from proposed turbines and will not be affected in any way.  
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Figure 5 Navigation Aids EIKN 

There are three VHF radio frequencies used, and the proposed turbines will not 

affect their performance in any way because of their distance away. 

 

Figure 6 VHF Communications frequencies EIKN 

Therefore there would be no harmful interference on users of these systems from the 

proposed wind farm. 

No radars are operating at EIKN. 

5.3 OBSTACLE CONSIDERATIONS 

The maximum distance for obstacle clearance protection for an airport is 15 km, 

according to ICAO Annex 14, Aerodromes. See Figure 2 

Because of the distance away of the proposed turbines, 45 km, they will not affect 

take-off, landing or missed approach performance criteria at the airport in any way. 
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5.4 INSTRUMENT APPROACHES 

The proposed Croagh wind farm if built will have no effect on the accuracy and 

safety of instrument flight procedures at EIKN. 

5.5 EFFECT ON NAVIGATION AID FLIGHT INSPECTION PROCEDURES 

ICAO Annex 10 lays down the standards and recommended practices for 

aeronautical telecommunications, including navigation systems.  To ensure these 

standards are preserved and the accuracy and integrity of systems such as the 

instrument landing system (ILS), NDB's etc are maintained, ground and flight 

inspections are scheduled. 

The location of the turbines will not cause any changes in the methodology of flight 

or ground inspections of the navigation aids at EIKN. 

5.6 MINIMUM SECTOR ALTITUDE 

The Minimum Sector Altitude4 (MSA) is defined by ICAO as: the 

lowest altitude which may be used which will provide a minimum clearance of 

1000ft (300m) above all objects located in an area contained within a sector of a 

circle of 25NM (46km) radius centered on a radio aid to navigation. The MSA in the 

sector in the direction of the proposed wind farm is 3500 feet. See Figure 7. 

Therefore, since the maximum blade-tip altitude of the proposed turbines is  1617 

feet there will be no need to change the MSA information on the EIKN  instrument 

approach charts. 

 
4 MSA is sometimes colloquially called minimum safe altitude 
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Figure 7 MSA EIKN 

5.7 CONCLUSION 

The proposed wind farm at Croagh or the construction methodology to be utilised will 

not affect the safety or efficiency of operations at EIKN. The existing published 

instrument procedures will not need to be modified in any way.  

6 SLIGO AIRPORT (EISG) 

6.1 GENERAL 

EISG  is situated 25 km ( 13.5 NM) away from the nearest turbine in the proposed 

Croagh Windfarm Development. The airfield elevation is 15  feet. There likely is radio 

line of sight between the two locations. There are six instrument procedures 

published for EISG, and 2 of the instrument approach procedure charts include the 

area above the proposed turbines.  

6.2 RADIO COMMUNICATION AND NAVIGATION AIDS 

There are two short-range (20 NM) radio navigation aids at EISG, a non-directional 

beacon(NDB)  and a distance measuring equipment transceiver (DME). There is 

also a VHF transceiver for communication with aircraft.  See Figure 8 
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Figure 8 Radio Communication and Navigation Aids EISG 

These are located well in excess of the minimum dimensions specified (ICAO EUR 

DOC 015, EUROPEAN GUIDANCE MATERIAL ON MANAGING BUILDING 

RESTRICTED AREAS) from proposed turbines. Therefore there will be no harmful 

interference on users of these systems from the proposed wind farm. 

6.3 OBSTACLE CONSIDERATIONS 

The maximum distance for obstacle clearance protection for an airport is 15 km, 

according to ICAO Annex 14, Aerodromes. See Figure 2 

Because of the distance away of the proposed turbines, 25 km, they will not affect 

take-off, landing or missed approach performance criteria at the airport in any way. 

6.4 INSTRUMENT APPROACH PROCEDURES 

There are six instrument approach procedures promulgated for EISG, two of them 

over the proposed wind farm site. 
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6.4.1 ICAO PANS-OPS 

ICAO PANS OPS is a document that describes rules for designing instrument 

approach and departure procedures. Such procedures are used to allow aircraft to 

land and take off when instrument meteorological conditions (IMC) 

impose instrument flight rules (IFR). The document has over 700 pages and is 

necessarily very detailed and complex. EISG promulgates six very detailed 

instrument approach procedures. 

6.5 MY ANALYSIS  

My technique is to take the least accurate of these procedures and determine if the 

construction of the turbines will, in any way, breach the obstacle criteria for this 

approach.  It follows that if it does not, it will not affect any of the other more precise 

procedures or procedures that take place away from the area of the proposed 

turbines. 

6.6 NON PRECISION APPROACH 

The least accurate EISG approach closest to the proposed wind farm promulgated is 

NDB/DME Runway 28.  PAN-OPS gives the following: The obstacle clearance in the 

initial approach primary area (±2.5 NM on either side of nominal track) shall be a 

minimum of 300 m (984 ft)5. In the secondary area, 300 m (984 ft) of obstacle 

clearance shall be provided at the inner edge, reducing linearly to zero at the outer 

edge. See Figure 4Figure 3. 

Any aircraft on a non-precision approach to runway 28 at EISG will have to be at an 

altitude of 3000 feet until 11 NM from the airport.  See Figure 9. The obstacle 

 
5 The official figure for obstacle clearance is 300 metres and this is converted to feet 
exactly as 984 in some ICAO documents, and rounded to 1000 in others. I quote 
exactly from the documents. 
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clearance for the proposed turbine with the highest tip altitude, number 9, located 

15.3 NM from the runway, would be 1383 feet6, while the required minimum obstacle 

clearance height is 1000 feet.  See Figure 3 for dimensions. 

6.7 REQUIRED NAVIGATION PERFORMANCE APPROACHES 

Three of the Sligo instrument approaches are Required Navigation Performance 

(RNP) and require special equipment on board the aircraft and crew authorised to 

carry out these procedures. The flight paths are much more precise than the non-

precision approaches described above, and hence the obstacle clearance 

requirements are less demanding.  RNP approaches use various navigation sensors 

on the aircraft and predominantly signals transmitted from satellites orbiting in space. 

6.8 MINIMUM SAFE ALTITUDE 

ICAO defines the Minimum Sector Altitude(MSA) as the lowest altitude which may 

be used which will provide a minimum clearance of 1000ft (300m) above all objects 

located in an area contained within a sector of a circle of 25NM (46km) radius 

centred on a radio aid to navigation. The MSA in the sector in the direction of the 

proposed wind farm at Sligo is 3300 feet. Therefore, since the  maximum blade-tip 

altitude of the proposed turbines is 1617 feet there will be no need to change the 

MSA information on the EISG instrument approach charts 

6.9 ACTIONS REQUIRED AT SLIGO AIRPORT 

Because the proposed wind turbines form obstacles beneath the instrument flight 

paths to and from EISG, they may need to update the instrument approach and 

departure charts to reflect the obstacle height changes, which is standard practice. 

 
6 That is 3000 minus max altitude of tip height, 1617 feet = 1383 feet 
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6.10 CONCLUSION 

The proposed wind turbines at Croagh, resulting from the proposed wind farm or the 

construction methodology to be utilised, will not affect the safety or efficiency of 

operations at EISG, and the existing published instrument procedures will not need 

to be modified in any way apart from the standard process of updating the instrument 

procedure charts to show the presence of the built turbines.     
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7 APPENDICES 

7.1 LOCATION CROAGH WIND FARM ON SLIGO APPROACH CHART 

Approach Chart EISG NDB/DMERunway 28 Non-precision Approach Chart 

 

Figure 9 Non-precision Approach Runway 28 Sligo 
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7.2 DEFINITIONS FROM RULES OF THE AIR 

"altitude" means the vertical distance of a level, a point or an object considered as a 

point, measured from mean sea level (MSL); 

 

"ceiling" means the height above the ground or water as the case may be of the 

base of the lowest layer of cloud which is below 6,000 metres (20,000 feet) covering 

more than half the sky; 

 

"congested area" means in relation to a city, town or settlement, an area 

substantially used for residential, commercial or recreational purposes without 

adequate safe forced landing areas; 

 

 "flight level" means a surface of constant atmospheric pressure which is related to a 

specific pressure datum of 1013.2 hectopascals (hPa) and is separated from other 

such surfaces by specific pressure intervals; 

 

"flight plan" means specified information provided to air traffic services units, relative 

to an intended flight or portion of a flight of an aircraft; 

 

"flight visibility" means the visibility forward from the cockpit of an aircraft in flight; 

 

"ground visibility" means the visibility at an aerodrome, as reported by an observer 

accredited by the appropriate Authority; 
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"heading" means the direction in which the longitudinal axis of an aircraft is pointed, 

usually expressed in degrees from North (true, magnetic, compass or grid); 

 

"height" means: 

(a) the vertical distance of a level, a point, or an object considered as a point, 

measured from a specified datum, 

(b) the vertical dimension of an object; 

 

"IFR" means the symbol used to designate the Instrument Flight Rules; 

 

"IFR flight" means a flight conducted or obliged to be conducted in accordance with 

the Instrument Flight Rules; 

 

"IMC" means the symbol used to designate Instrument Meteorological Conditions; 

 

"Instrument Approach Procedure" means a series of predetermined manoeuvres 

byreference to flight instruments with specified protection from obstacles from the 

initial approach fix, or where applicable, from the beginning of an arrival route as 

defined by the appropriate ATS authority to a point from which a landing can be 

completed and thereafter, if a landing is not completed, to a position at which holding 

or en-route obstacle clearance criteria apply; 
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"Instrument Meteorological Conditions" means meteorological conditions expressed 

in terms of visibility, distance from cloud, and ceiling, less than the minima specified 

in Rule 34 of Rules of the Air for Visual Meteorological Conditions; 

 

"level" means the vertical position of an aircraft in flight and includes height, altitude 

or flight level; 

 

"night" means the hours between the end of evening civil twilight and the beginning 

of morning civil twilight, or such other period between sunset and sunrise as may be 

specified by the appropriate Authority. In or over the State, "night" shall be deemed 

to be, during the period beginning on 1 April, and ending on 30 September, the time 

between half an hour after sunset and half an hour before sunrise, and during the 

remainder of the year, the time between sunset and sunrise, and for the purpose of 

this definition sunset shall be determined at surface level; 

 

"pilot-in-command" means the pilot designated by the operator of an aircraft, or in 

the case of general aviation, the registered owner of the aircraft, as being in 

command and charged with the safe conduct of a flight by that aircraft; 

 

"pressure altitude" means an atmospheric pressure expressed in terms of altitude 

which corresponds to that pressure in the Standard Atmosphere as defined in Annex 

8 to the Chicago Convention; 
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"prohibited area" means Airspace of defined dimensions designated by the 

appropriate Authority above the land areas of the country or territorial waters thereof, 

within which the flight of aircraft is prohibited by such Authority; 

 

"restricted area" means an airspace of defined dimensions designated by the 

appropriate Authority above the land areas of a country or the territorial waters 

thereof, within which the flight of aircraft is restricted by the appropriate Authority in 

accordance with certain specified conditions; 

; 

"track" means the projection on the earth's surface of the path of an aircraft, the 

direction of which path at any point is usually expressed in degrees from North 

(whether true, magnetic or grid); 

 

"traffic avoidance advice" means advice provided by an air traffic services unit 

specifying manoeuvres to assist a pilot to avoid a collision; 

 

"VFR" means the symbol used to designate the Visual Flight Rules; 

"VFR flight" means a flight conducted in accordance with the Visual Flight Rules; 

 

 

"visibility" for aeronautical purposes is the greater of: 

a) the greatest distance at which a black object of suitable dimensions, situated near 

the ground can be seen and recognised when observed against a bright background; 
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b) the greatest distance at which lights in the vicinity of 1000 candelas can be seen 

and identified against an unlit background; 

 

 "Visual Meteorological Conditions" means meteorological conditions expressed in 

terms of visibility, distance from cloud, and ceiling equal to or better than the minima 

specified in Rule 34 of Rules of the Air  

"VMC" means the symbol used to designate Visual Meteorological Conditions 
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7.3 CONSULTING RESUME 

Fintan Ryan (Captain Retired Aer Lingus) 

Chartered Engineer 

ME, Eur Ing, MIEI, FRAeS 

 ___________________________________________________________________ 

Consulting Resume 

General 

 

More than twenty years experience in flight operations, including 9000 hours of jet 

time as an airline pilot on international routes.  Wide-ranging expertise, both 

nationally and internationally, in the design development, regulation and operation of 

mobile and fixed radio communications, navigation and surveillance systems.  

Strong skills in mobile satellite systems engineering/economics and the aeronautical 

applications of electronics.   

  

Professional Experience 

 

1997 - Present  My own consultancy business specialising in flight operational 

matters, avionics, radar, radio navigation (including satellite navigation) and 

communication systems.  Expert Witness in the above fields. 

Expert commentator on air accidents for BBC, UTV, CNN, RTE, TV3, ABC Australia. 
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Contract work for: 

• Inmarsat, London 

• Price Waterhouse, Ireland 

• PARC Aviation, Ireland (Trainee pilot selection) 

• Aer Lingus, Dublin 

• ICO Global Communications, London 

• Booz Allen and Hamilton, Paris. (GPS Monitoring) 

• City Jet, Dublin 

• Aer Rianta/DAA 

• Irish Department of Public Enterprise (AAIU) 

• Reddy, Charlton, McKnight, Dublin 

• Daniel Spring & Co, Dublin 

• Fiona Foley & Company Solicitors 

• Hibernian Insurance 

• Mason Hayes+Curran 

• Element Power Ltd 

• Statkraft Ireland 

• Irish Wind Energy Association 

• Bord na Mona 

• Coillte 

 MKO 
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1985 - 1997  Inmarsat (International Mobile Satellite Organization) London.  Lead 

member in the team that designed and implemented their aeronautical satellite 

communication and navigation systems.  This included spectrum management 

issues and standards negotiation with ITU/ICAO/ETSI.  Wrote and delivered 

technical and marketing presentations at major international conferences. 

 

Accepted by The International Civil Aviation Organization (ICAO) as the Observer 

nominated by Inmarsat to the Future Air Navigation Systems (FANS) committee.  

Represented Inmarsat on many ICAO regional committees in Europe, South 

America, Africa and Asia Pacific and working groups set up by Eurocontrol, IATA 

and other industry groups.  Represented Inmarsat on the Eurocontrol EATCHIP 

GNSS Task Force and was appointed the Inmarsat nominated expert on the ICAO 

GNSS Panel. Participated in the work of the RTCA special committees and Eurocae 

WG-28.  Managed a contract developing a safety case for the Inmarsat Aeronautical 

Satellite System. 

 

1980 - 1985  Completed course on Safety Assessment of Aircraft Systems at 

Cranfield, UK.  Advised Aer Lingus on all matters related to communications and 

navigation and represented their views at meetings of the International Air Transport 

Association (IATA).  Investigated three major accidents on behalf of Aer Lingus and 

Department of Communications and one on behalf of Air Tara and the Department of 

Communications.  Completed course on accident investigation at Cranfield and was 

appointed "Accredited IFALPA Accident Investigator."  Completed study on the 

feasibility of the introduction of CAT II low visibility landings for Aer Lingus 
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Commuter. Total flying hours approximately 9000 with about 2500 in command on 

Boeing 737 aircraft.  

 

1979 - 1980  In Tunisia, assisting Tunis Air with the introduction of their Boeing 

737s. Promoted to Captain on Boeing 737. Awarded Master's Degree in Engineering 

(examination and thesis) by University College Dublin for work on aircraft radio 

navigation landing systems. 

 

1972 - 1978 Appointed as a technical adviser to the ICAO All Weather Operations 

Panel (AWOP) and assisted them in developing standards and recommended 

practices for low visibility landing using ILS and microwave landing systems (MLS).  

Carried out projects in Aer Lingus related to: Fuel savings, pilot recruitment, weather 

radar, noise abatement procedures, low visibility operations, weather minima, very 

low frequency radio navigation systems, ground proximity warning systems, the 

accuracy of non-precision navigation aids, new aircraft selection and computerisation 

of flight plans.  

 

1970 - 1972 Promoted to co-pilot Boeing 737 aircraft and was appointed as an 

international expert on an ICAO panel for air-ground data interchange systems 

(ADIS Panel).  Advised the Irish Department of Transport & Power on developments. 

 

1965 - 1970 Completed studies and training in Airwork Services, Perth, for UK 

Commercial Pilots Licence, Instrument Rating and Night Rating.  Flew Viscount 803 

and 808 aircraft as a co-pilot, accumulating about 1900 hours on type. Elected as a 
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Chartered Engineer by Irish Institution of Engineers.  Participated actively in 

representing the International Federation of Airline Pilots' Association (IFALPA) at 

meetings of ICAO. 

 

1963 - 1965 Engineer with Irish Department of Posts and Telegraphs dealing with 

the planning, installation and development of aeronautical communications, radar 

and radio navigation systems at Irish airports.  In depth experience in the technical 

and operational aspects LF, MF, HF, VHF and UHF communication and navigation 

systems. This included the power and telecommunications support equipment. 

Education 

 

University College Dublin, BE in Electrical Engineering (Honours), 1959 - 1963 

Airwork Services, Perth, Scotland, Commercial Pilot's Licence, 1965 - 1966 

University College Dublin, ME by examination and thesis, 1980 

Cranfield University UK, Safety Assessment of Aircraft Systems, 1982 

Cranfield University UK, Accident Investigation for Airline Pilots, 1983 

 

 

Professional Affiliations 

 

Fellow of the Royal Aeronautical Society  (No: 1372989) 

Chartered Member of the Institution of Engineers of Ireland (No: 0106DC)  

European Engineer (Eur Ing) (No: 03830 IE) 
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Professional Member of the US Institute of Navigation (No: 01967) - Retired 

Member of Royal Institute of Navigation - Retired 

Bibliography 

 

Initiation and early development of a worldwide satellite communications system for 

aviation. Royal Aeronautical Society  2015 

A New Guidance System for All Weather Approach and Landing of Aircraft," ME 

Thesis, June 1980 

Satellite-Based Augmentation Systems - The Need for International Standards," The 

Journal of Navigation, January 1999 (With GV Kinal). 

"Stars to Steer By," Aeronautical Satellite News 

"Satellite Communications on Aircraft - A Future Scenario," Aeronautical Satellite 

News 

"Satellites in Civil Aviation," IFALPA Quarterly Review, March 1986  

"Secondary Surveillance Radar," IFALPA Horizons March 1970 

Prepared numerous technical papers for International meetings. 

  

Patents 

French Satellite Navigation Patent No: 9612881 

US Satellite Radio Determination Patent: No: 6040798 

UK Satellite Navigation Patent No: GB: 2306827 
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Contact Details 

2 Mountain View 

Bog Lane 

Borris 

Carlow – via Kilkenny R95 TF20 

  

Telephone: Int + 353 59 9771904. 

Mobile: Int + 353 86 8120625 

E-mail: natnif@gmail.com 

 

 

 Last Revised: 14 August 2020 
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CAP 764  CAA Policy and Guidelines on Wind Turbines 
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