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Short Description

A guide book for the Indian RTR(A) License examination. Covers both practical and viva syllabus....



Description


A GUIDE BOOK FOR



RADIO TELEPHONY RESTRICTED (AERONAUTICAL) (AERONAUTICAL) LICENCE



K. Vedaprakash Saralaya



A Guide Book for Radio Telephony Restricted (Aeronautical) Licence



By



K. Vedaprakash Saralaya



Dedication



To all those who thirst for knowledge and persevere to reach higher



Foreword Aeronautical communication is one of the most important factors in making the aircraft operations safe, secure and economic. Communication between aircraft and the Controller is the vital link for maintaining the necessary information updated at both ends. Such communication involves both voice and data. With the implementation of CPDLC, the shift is towards data communication and the usage of voice communications is expected to decline in the near future. However, as long as the human pilot is flying the aircraft, voice communication – at least as a backup to datalink – seems to be indispensible to aeronautical communication. For the sake of clarity and keeping the communications concise, standard RT phraseology should be used. Standardisation is necessary due to the fact that aviation is a worldwide activity. ICAO has provided a set of standard RT phraseology for international usage through its Annex 10, Volume II and Doc 9432 AN/925. ICAO also allows for the usage of supplementary and regional phraseology and, in addition, usage of plain language in situations for which standard RT phraseology is not available. Anyone who is seeking the Indian RTR(A) licence should understand the phraseology in a local perspective. In this book, I have adapted the usage of standard ICAO RT phraseology which makes it tailor-made for the Indian reader. This way, assimilation and recall will be much easier than trying to comprehend the examples with fictitious locales. Also, as far as possible, actual data from the Indian ATS such as frequencies, runway designations, SIDs, STARs, levels, etc. have been employed in this book. Other salient features of this book are proper organisation of the content, presentation of the RT procedures in the same pattern as in ICAO Manual of Radiotelephony, clear and easy-to-understand explanations of technical topics and self test papers with answers. It gives me immense pleasure to present this book to those who are interested in obtaining a licence in radio telephony. I am highly thankful to my loving wife and parents for their unwavering support; my friends Mr. Gopinath Rajagopal and Mr. Rishi Khandelwal for their motivation and to all the friends in aviation. Lastly, while every attempt has been made to keep the information in this book accurate and updated, errors may exist. I request the readers, and shall be very grateful, to bring such errors to my notice on my email id: [email protected]. K. Vedaprakash Saralaya
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CHAPTER 1 INTRODUCTION TO THE EXAMINATION 1.1



Introduction Radio Telephony Restricted (Aeronautical) licence examination is conducted by the Wireless Planning and Coordination (WPC) Wing of Department of Communications (DOT), Ministry of Communications and Information Technology, Government of India. It is a Certificate of Proficiency (COP) examination and upon successfully passing the examination, a COP and Licence will be issued by the WPC which confers the privilege of operating the radio navigation equipment installed on an aircraft (aeromobile station). 1.1.1



Eligibility Eligibility for admission to the examination is matriculation and while applying for the examination, the candidate must be minimum eighteen years of age. 1.1.2



Examination Dates and Venues The examination is conducted every even month of the year at select venues all over India. The months and the list of venues are given below: February April June August October December



: : : : : :



Mumbai New Delhi Chennai Kolkata New Delhi Hyderabad



The tentative dates of the examinations for each session are published in the website of WPC every December. 1.2



Examination Pattern The examination will consist of the following two parts:



Part-I – Practical test in Regulations and Procedure – 100 Marks A practical test will be conducted over a synthetic R/T circuit. Candidates will be required to use phonetic alphabets and general procedure for radio telephone working. Candidates will be required to carry out communications associated with mobile and/or base stations. Typical examples of what the candidates are expected to carry out are: preparation of messages for transmission, exchange of traffic, use of priorities requesting D/F assistance, obtaining meteorological information, position reports, distress, urgency, safety and D/F procedure. Part-II – Oral examination in (a) Regulations and Procedure



} } (b) Radio Principles and Practice }



- 100 Marks



Note 1:- The maximum marks in each Part I and II is 100 and minimum pass is 50 in individual parts. Candidates who do not qualify in Part I will be considered failed in the R/T examination.
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1.3



Syllabus



1.3.1



Regulations and Procedure



(a) International Telecommunication Convention & Radio Regulations (b) General and Aeronautical ‘Q’ Code Signals and other abbreviations as contained in Annexure 10 (Vol.I & II) of International Civil Aviation Organisation. (c) General Radio telephone Communication procedures and radio telephone communication procedure for distress urgency and direction finding. (d) Procedures for distress communication in Maritime Mobile Service. (e) Words and figures spelling used in radio telephone. (f) Licensing requirements of installation and operation of radio apparatus used in aircraft. (g) Minimum requirement of radio equipment to be carried on aircraft as prescribed in Annexure 6 of the International Civil Aviation Organisation and Civil Aviation Authority in India. (h) Flight Information Regions in India and main Radio Communication and Navigation facilities available together with principal frequencies to be used for communication and navigation within India. (i) Meteorological codes, pre-flight briefing services and their usages. (j) Knowledge of notices to airmen issued by the Civil Aviation Authorities in India as applicable to the Aeronautical mobile and Air traffic Control Services. 1.3.2



Radio Principles & Practice



Knowledge of Electrical Units such as Volt, Ampere, Ohm and Watt; Wavelength, frequency and their relationship; Elementary knowledge of radio frequency propagation, and night frequencies, skip distances, fading, ground shadow and its effect on communication, choice of frequencies to attain maximum efficiency in handling air ground HF Communications. General knowledge of systems employed for air-ground communications including SELCAL operation, inter-communication and announcing systems of aircraft; elementary knowledge of Radio-navigation Aids, operation of microphones and headphones, Squelch, AVC, Volume control, tuning of transmitter, simplex and duplex operation; advantages and disadvantages of Radio telephone communication; limitations of range due to frequency interference etc. 1.4



Reference for Study Reference for study given below is limited to aeromobile service requirements and allied regulatory matters only. (a) ITU Radio Regulations. (b) ICAO Publications:(i) Annexure - 10 Vol. I & II. (ii) DOC 4444 – Procedure of Air Navigation Service (PANS) and Air Traffic Management (ATM) (iii) DOC 9432 - Manual of Radio Telephony. (iv) DOC 8400 - Abbreviations and codes. (c) AAI/DGCA Publications:(i) Aeronautical Information Publication (AIP). (ii) AERADIO. (d) Suitable book(s) for Radio Communication Principles. Many books are available on this subject. (i) The amateur Radio Relay league handbook 4



(ii) Basic Radio by Marvin Tepper (Volume I – VI) (iii) Electronic Communication by Robert L. Shrader (iv) Radio Technology by Ashok Saxena Note 2:- WPC recommends that the candidates in their own interest study the functioning of a typical modern R/T installation on board a civil passenger aircraft, as well as at the ground station. ---------------
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CHAPTER 2 ORGANISATIONS 1.1



Introduction Basic knowledge of organisations involved in aeronautical telecommunications is required to understand the background of evolution and implementation of RT procedures. Relevant information about such organisations is given in this chapter. 1.2



Wireless Planning and Coordination Wing (WPC) Created in 1952, the WPC is an organisation within the Department of Telecommunications, Ministry of Communication and Information Technology, Government of India. It not only promotes the objectives of International Telecommunication Union (ITU) in India, WPC is the National Radio Regulatory Authority for frequency spectrum management. It caters to the needs of all government and private wireless users. It maintains the records of radio frequency allocation to various agencies which include the commercial mobile communication, aeromobile service, commercial and state broadcasting, amateur radio users etc. The WPC conducts the examination for award of RTR, Global Marine Distress and Safety Service (GMDSS) and Amateur Radio COP and licences. Also, it issues licences to establish, maintain and operate wireless stations. WPC is divided into the following major sections: (a) Licensing and Regulation (LR) (b) New Technology Group (NTG) (c) Standing Advisory Committee on Radio Frequency Allocation (SACFA). The WPC has its head quarters in New Delhi and regional offices in Chennai, Hyderabad, Kolkata and Mumbai. Postal address of WPC HQ is WPC Wing, COP Section, 6th Floor, Sanchar Bhawan, 20 Ashoka Road, New Delhi, PIN: 110001 The WPC maintains a website through which information about the WPC and its activities can be accessed. Also, registration process for the RTR(A) examination is done through this website. Website: www.wpc.dot.gov.in 1.3



International Telecommunication Union (ITU) With the motto ‘Committed to connecting the world’ the International Telecommunication Union (Union internationale des télécommunications, in French) is the specialized agency of the United Nations Organisation which is responsible for information and communication technologies. ITU coordinates the shared global use of the radio spectrum, promotes international cooperation in assigning satellite orbits, works to improve telecommunication infrastructure in the developing world and establishes worldwide standards. ITU was founded in Paris in 1865 as the International Telegraph Union. It took its present name in 1934, and in 1947 became a specialized agency of the United Nations. Although its first area of expertise was the telegraph, the work of ITU now covers the whole ICT sector, from digital broadcasting to the Internet, and from mobile technologies to 3D TV. An organization of publicprivate partnership since its inception, ITU currently has a membership of 193 countries and some 700 private-sector entities. ITU is headquartered in Geneva, Switzerland, and has twelve regional and area offices around the world. Website: www.itu.int 1.3.1



Radio Regulations (RR) The Radio Regulations incorporate the decisions of the World Radio Communication Conferences, including all Appendices, Resolutions, Recommendations and ITU-R Recommendations incorporated by reference. Radio Regulations form an integral part of Administrative Regulations and are published under the Regulatory Publications of ITU-R.
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The latest version of RR is the 2008 edition contained in Volume 1 through 4 red books. Contents of the RR are: (a) Volume 1 – Articles (total 59 articles). Articles related to aeronautical communications and services are: (i) Article 23 – Broadcasting services (ii) Article 28 – Radiodetermination services (iii) Article 35 through 45 – Aeronautical services (b) Volume 2 – Appendices (total 42 appendices). Articles related to aeronautical communications and services are: (i) Appendix 1 – Classification of emissions and necessary bandwidths (ii) Appendix 13 – Distress and safety communication (Non GMDSS) (c) Volume 3 – Resolutions and Recommendations (d) Volume 4 – ITU-R Recommendations incorporated by reference. 1.4



International Civil Aviation Organisation (ICAO) Convention on International Civil Aviation (also known as Chicago Convention), was signed on 7 December 1944 by 52 States. Pending ratification of the Convention by 26 States, the Provisional International Civil Aviation Organization (PICAO) was established. It functioned from 6 June 1945 until 4 April 1947. By 5 March 1947 the 26th ratification was received. ICAO came into being on 4 April 1947. In October of the same year, International Civil Aviation Organisation became a specialized agency of the United Nations linked to Economic and Social Council (ECOSOC). ICAO was created to promote the safe and orderly development of international civil aviation throughout the world. It sets standards and regulations necessary for aviation safety, security, efficiency and regularity, as well as for aviation environmental protection. The Organization serves as the forum for cooperation in all fields of civil aviation among its 191 Member States. The ICAO is the global forum for civil aviation. ICAO works to achieve its vision of safe, secure and sustainable development of civil aviation through the cooperation of its Member States. The strategic objectives of the ICAO are enhancement of global aviation safety and security and, foster harmonised and economically viable development of international civil aviation that does not unduly harm the environment. The Organisation is made up of: (a) The Assembly, composed of representatives from all Contracting States, is the sovereign body of ICAO. It meets every three years, reviewing in detail the work of the Organization and setting policy for the coming years. (b) The Council, the governing body which is elected by the Assembly for a three-year term, is composed of 36 States. The Council is headed by a President. (c) The Secretariat, headed by a Secretary General, is divided into five main divisions: the Air Navigation Bureau, the Air Transport Bureau, the Technical Co-operation Bureau, the Legal Bureau, and the Bureau of Administration and Services. Under Article 37 of the Convention, International Standards and Recommended Practices (SARP) and Procedures for Aeronautical Telecommunications were promulgated. Contracting states are to comply with the Standards laid down in the Annex or file their differences. Differences from ICAO SARP and Procedures in India are published in AIP VOLUME I, GEN 1.7. Various subjects, covering different aspects of international civil aviation are promulgated by the ICAO in eighteen Annexes. Annex 1 Personnel licensing Annex 2 Rules of the air Annex 3 Meteorological services for international air navigation Annex 4 Aeronautical charts Annex 5 Units of measurements to be used in air and ground operations Annex 6 Operation of aircraft 7



Annex 7 Annex 8 Annex 9 Annex 10



Annex 11 Annex 12 Annex 13 Annex 14 Annex 15 Annex 16 Annex 17 Annex 18



Part I: International commercial air transport – aeroplanes Part II: International general aviation – aeroplanes Part III: International operations – helicopters Aircraft nationality and registration marks Airworthiness of aircraft Facilitation Aeronautical Telecommunication Volume I: Radio Navigation aids Volume II: Communication procedures Volume III: Communication systems Volume IV: Surveillance radars and collision avoidance systems Volume V: Aeronautical radio frequency spectrum utilisation Air Traffic Services Search and Rescue Aircraft accident investigations Aerodromes Volume I: Aerodrome Design and Operations Volume II: Heliports Aeronautical Information Services Protection Volume I: Aircraft Noise Volume II: Aircraft engine emissions Security – Safeguarding international civil aviation against acts of unlawful interference The safe transport of dangerous goods by air



The reader will notice that Annexes 10 and 15 are of particular importance for RTR(A) examination. Website: www.icao.int 1.5



Airports Authority of India (AAI) The Airports Authority of India (AAI) is an organization working under the Ministry of Civil Aviation that manages most of the airports in India. The AAI manages and operates 126 airports and 329 airstrips including 16 international airports, 89 domestic airports and 26 civil enclaves. Airports Authority of India (AAI) was constituted by an Act of Parliament and came into being on 1 April 1995 by merging erstwhile National Airports Authority and International Airports Authority of India. The merger brought into existence a single Organization entrusted with the responsibility of creating, upgrading, maintaining and managing civil aviation infrastructure both on the ground and air space in the country. The AAI is directly responsible for providing the following services: (a) Aeronautical Information Services (AIS) (b) Aeronautical Telecommunication, Navigation and Surveillance (CNS) (c) Air Traffic Services (ATS) The corporate head quarters (CHQ) is at Rajiv Gandhi Bhawan, Safdarjung Airport, New Delhi. AAI maintains a website www.aai.aero through which it provides information about the organisation. 1.6



Director General of Civil Aviation (DGCA) With the vision “endeavour to promote safe and efficient air transportation through regulation and proactive safety oversight system” the DGCA is responsible for promulgating the Civil Aviation Requirements (CAR). CAR stipulates the requirements which are obligatory for the 8



aircraft operators for maintaining the safety, security and efficient aircraft operations in India. DGCA ensures the airworthiness of aircraft operating in India and is also responsible for the licensing of flight and maintenance crew. DGCA has its headquarters opposite to Safdarjung Airport, New Delhi – 110003. It has regional and subordinate offices all over India. Official website of DGCA is www.dgca.gov.in 1.6.1



Licensing



1.6.1.1 Flight Crew Schedule II of Aircraft Rules 1937 prescribes the requirements for issue of flight crew licence. CPL and ATPL holders are required to possess Flight Radio Telephone Operator’s Licence (FRTOL) for issue of pilot licences in the respective categories. Based on the RTR examination conducted by the WPC, Directorate of Training and Licensing of DGCA issues FRTOL-R to the applicants. FRTOL-R examinations are conducted by Flying Training Institutes/Academies/Clubs authorised by the DGCA. An applicant of CPL or ATPL is required to produce FRTOL (Restricted or General) along with the requisite experience for issuance of FRTOL. 1.6.1.2 Aircraft Maintenance Engineers CAR Section 2, Series L, Part I requires that for issue of Aircraft Maintenance Engineer’s licence in Category R, the applicant must possess RTR (Aero) Licence issued by the Ministry of Communication at the time of oral cum practical test. 1.6.1.3 Aircraft According to Rule 57 of Aircraft Rules 1937, CAR Section 2, Series I, Part II requires the aircraft be fitted with equipment including radio apparatus. The detailed requirements of communication and navigation equipment to be fitted on different categories of aircraft are given in different Parts of CAR Section 2, Series O and AIP Volume I, Part 1, GEN1.5. In general, an aircraft is required to be fitted with: (i) Communication equipment capable of providing two-way communication on prescribed frequencies for aerodrome control purposes, receive meteorological information during any time of the flight and conducting two-way communication with at least one aeronautical station on prescribed frequencies, during any time of flight. Aircraft equipped with HF communication systems shall be capable of operating on SSB mode. Also, communication equipment must be capable of communications on international aeronautical emergency frequency of 121.5 MHz. (ii) Navigation equipment which will enable the aircraft to proceed in accordance with the flight plan, in accordance with prescribed Required Navigation Performance (RNP) types and in accordance with the requirements of ATS. (iii) Equipment which can provide continuous indications of adhering to or departing from the prescribed flight track for flights in airspace where Minimum Navigation Performance Specifications (MNPS) are prescribed. (iv) Equipment which can provide: indications of the flight level being flown, automatically maintain a selected flight level, alert indications if the aircraft deviates from the selected flight level in airspaces where aircraft have to maintain a Vertical Separation Minimum (VSM) of 1000 ft above FL290. Further, CAR Section 2, Series R, Part I requires that the radio equipment installed on an aircraft registered in India shall: (i) be of the type approved by the DGCA (ii) be installed and operated with a licence issued under the Indian Telegraph Act of 1885 and the rules made thereunder as amended from time to time and in a manner approved by the DGCA (iii) be operated only by a person who holds an approved valid licence issued by the DGCA/Ministry of Communication. 9



1.7



Indian Meteorological Department (IMD) A part of Ministry of Earth Sciences, the Indian Meteorological Department was established in 1875. It is the principal government agency in all matters relating to meteorology, seismology and allied subjects. IMD provides the meteorological services required by the civil aviation. IMD has its headquarters at Mausam Bhawan, Lodhi Road, New Delhi – 110003 and maintains the website www.imd.gov.in ----------------



10



CHAPTER 3 AERONAUTICAL SERVICES 3.1



Introduction Aeronautical services are necessary to achieve the objectives of safety, regularity and efficiency of international air navigation. ICAO has made provisions to achieve these objectives by laying down various Standards and Recommended Practices (SARP) and Procedures through the ICAO Annexes. In India, Airport Authority of India (AAI) is responsible for promulgating and implementing the provisions of the ICAO annexes adapted for the Indian environment. Different aeronautical services in India are as follows: (a) Aeronautical Telecommunication, navigation and surveillance services (CNS) (b) Aeronautical Information Service (AIS) (c) Air Traffic Services (ATS) Above services are the responsibilities of AAI. Two other services, which are not the direct responsibilities of AAI, but equally important for achieving the aeronautical service objectives are: (d) Meteorological Services (e) Search and Rescue Service The scope and relevance of the above services are discussed in the following paragraphs. 3.2



Aeronautical Telecommunications, Navigation and Surveillance – CNS The object of the international aeronautical telecommunication service is to ensure the telecommunications and radio aids to air navigation which are necessary for the safety, regularity and efficiency of international air navigation. Procedures for the International Aeronautical Telecommunication Service are set forth in the ICAO Annex 10 Volume 2 for worldwide use. Supplementary Procedures may be required in certain cases in order to meet particular requirements of the ICAO Regions. Any Supplementary Procedure recommended for this purpose must be a requirement peculiar to the region and must not be contained in, nor conflict with, any worldwide Procedure of ICAO. CNS services are provided in accordance with ICAO Annex 10, Document 4444 (Procedure for Air Navigation Services-Air Traffic Management), Document 8168 (Procedure for Air Navigation Services-Aircraft Operations), Document 7030 (Regional Supplementary Procedures) and Document 7910 (Location Indicators). 3.2.1



Responsible Service in India AAI has the responsibility of overall provision, operation, maintenance and administration of communication, navigation and surveillance (CNS) facilities for the entire Indian Flight Information Regions (FIR). For the purpose of administrative provisions, the international telecommunication service is divided into four parts: (a) Aeronautical fixed service (b) Aeronautical mobile service (c) Aeronautical radio navigation service (d) Aeronautical broadcasting service 3.2.2 Aeronautical Fixed Service (AFS): A telecommunication service between specified fixed points provided primarily for the safety of air navigation and for the regular, efficient and economical operation of air services. 11



The aeronautical fixed service shall comprise the systems and applications that are used for ground-ground (i.e. point-to-point and/or point-to-multipoint) communications in the international aeronautical telecommunication service. 3.2.3 Aeronautical mobile service: A mobile service between aeronautical stations and aircraft stations, or between aircraft stations, in which survival craft stations may participate; emergency position-indicating radio beacon stations may also participate in this service on designated distress and emergency frequencies. For the purpose of prioritisation and handling, the aeronautical mobile service messages are categorised and given as per priority below: (a) Distress calls, distress messages and distress traffic (Radio telephony designator MAYDAY) (b) Urgency messages including messages preceded by the medical transports signal (Radio telephony designator PAN PAN or PAN PAN MEDICAL) Note 1:- Both the above categories are discussed in detail in Part II Chapter 9. (c) Communications relating to direction finding Note 2:- Above category is discussed in paragraph 3.2.4below and Part II Chapter 11, para 11.4 (d) Flight safety messages shall comprise the following: (i) Movement and control messages (ii) Messages originated by an aircraft operating agency or by an aircraft, of immediate concern to an aircraft in flight (iii) Meteorological advice of immediate concern to an aircraft in flight or about to depart (individually communicated or for broadcast) (iv) Other messages concerning aircraft in flight or about to depart. (e) Meteorological messages shall comprise meteorological information to or from aircraft, other than those in (d) (iii) above. (f) Flight regularity messages shall comprise the following: (i) Messages regarding the operation or maintenance of facilities essential for the safety or regularity of aircraft operation (ii) Messages concerning the servicing of aircraft (iii) Instructions to aircraft operating agency representatives concerning changes in requirements for passengers and crew caused by unavoidable deviations from normal operating schedules. Individual requirements of passengers or crew shall not be admissible in this type of message (iv) Messages concerning non-routine landings to be made by the aircraft (v) Messages concerning aircraft parts and materials urgently required (vi) Messages concerning changes in aircraft operating schedules 3.2.4 Aeronautical Radio Navigation Service A radio navigation service intended for the benefit and for the safe operation of the aircraft. Radio navigation service is responsible for providing the following services: (a) Medium Frequency (MF) Non-directional Beacon (NDB) (b) Very High Frequency (VHF) Omni-directional Radio Ranging (VOR) (c) Instrument Landing System (ILS) (d) Distance Measuring Equipment (DME) (e) Surveillance radar systems Note 3:— The following Radio Regulations are quoted for purposes of reference and/or clarity in understanding of the above definition of the aeronautical radio navigation service: 12



RR S1.9 Radiodetermination: The determination of the position, velocity and/or other characteristics of an object, or the obtaining of information relating to these parameters, by means of the propagation properties of radio waves. RR S1.10 Radio navigation: Radiodetermination used for the purpose of navigation, including obstruction warning. The aeronautical radio navigation service shall comprise all types and systems of radio navigation aids in the international aeronautical service. An aeronautical radio navigation aid which is not in continuous operation shall, if practicable, be put into operation on receipt of a request from an aircraft, any controlling authority on the ground, or an authorized representative of an aircraft operating agency. Requests from aircraft should be made to the aeronautical station concerned on the airground frequency normally in use. Direction-finding stations work either singly or in groups of two or more stations under the direction of a main direction-finding station. A direction-finding station working alone can only determine the direction of an aircraft in relation to itself. A direction-finding station working alone should give the following, as requested: (a) True bearing of the aircraft, using the appropriate phrase (QTE) (b) True heading to be steered by the aircraft, with no wind, to head for the direction-finding station using the appropriate phrase (QUJ) (c) Magnetic bearing of the aircraft, using the appropriate phrase (QDR) (d) Magnetic heading to be steered by the aircraft with no wind to make for the station, using the appropriate phrase. (QDM) When direction-finding stations work as a network to determine the position of an aircraft, the bearings taken by each station should be sent immediately to the station controlling the direction-finding network to enable the position of the aircraft to be determined. The station controlling the network should, on request, give the aircraft its position in one of the following ways: (a) Position in relation to a point of reference or in latitude and longitude, using the appropriate phrase (QTF) (b) True bearing of the aircraft in relation to the direction finding station or other specified point, using the appropriate phrase (QTE), and its distance from the direction finding station or point, using the appropriate phrase (QGE) (c) Magnetic heading to steer with no wind, to make for the direction-finding station or other specified point using the appropriate phrase (QDM), and its distance from the direction-finding station or point, using the appropriate phrase (QGE). Note 4:- For RT procedure pertaining to direction finding, refer Part II Chapter 11, para 11.4 3.2.5 Aeronautical Broadcasting Service: A broadcasting service intended for the transmission of information relating to air navigation. Various types of aeronautical broadcasting service are: 3.2.5.1 Automatic Terminal Information Service (ATIS) is the automatic provision of current, routine information to arriving and departing aircraft throughout 24 hours or a specified portion thereof. The ATIS message is intended to provide a pilot with a range of information to enable him to make a definite decision about his approach and landing or take-off. It reduces the communication load on the ATS VHF air-ground communication channels.
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ATIS service is provided at major airports in India. The broadcast is about meteorological conditions in and around the terminal aerodrome and is continuous and repetitive. The ATIS broadcast message contains information meant for arriving and departing traffic in the order indicated below: (a) Name of the aerodrome (b) **Designator i.e. the word “INFORMATION” and identification letter from ICAO alphabet. (c) Time of observation (d) Type of approach to be expected (e) The runway(s) in use (f) Transition level (g) Other essential operational information (h) Surface wind direction and speed, including significant variations (i) *Visibility and when applicable RVR (k) *Present weather (l) *Cloud below 5000 Ft or below the highest minimum sector altitude whichever is greater, cumulonimbus (m) * These elements are replaced by term “CAVOK”, whenever applicable. (n) Air temperature (o) Dew point temperature (p) Altimeter setting(s) (q) Any available information on significant meteorological phenomena in the approach and climb out areas including wind shear and information on recent weather of operational significance contained in the MET report. (r) Trend forecast, when applicable (s) The word “INFORMATION” followed by “designator” and the word “OUT” Note 5: – When rapidly changing meteorological conditions make it impracticable to transmit an up-to-date weather report, the ATIS message will indicate that weather information will be supplied on initial contact with appropriate ATS unit. Note 6:- ** Designators assigned to consecutive ATIS messages shall be in alphabetical order. 3.2.5.2 Datalink-Automatic Terminal Information Service (D-ATIS) is the provision of ATIS via data link. 3.2.5.3 Aerodrome Routine Meteorological Report (METAR) is the current weather observation at an aerodrome. It can be passed to an aircraft either by broadcast (ATIS/DATIS) or by an aeronautical station to an aircraft on request. Meteorological broadcast over navigational aids is available in Mumbai (116.6 MHz – VOR), Kolkata (112.5 MHz – VOR and 323 KHz - NDB) and Delhi (116.1 MHz – VOR and 275 KHz – NDB). (Also see Part III, Chapter 4, paragraph 4.3.4.1) 3.2.5.4 VOLMET Continuous or frequent broadcast to make available current aerodrome reports and forecasts in areas where traffic congestion dictates. Based on regional air navigation agreements, VOLMET broadcasts are done from Mumbai and Kolkata at half hourly intervals
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which contain Current Weather Reports and Aerodrome Forecasts of certain stations. These stations are notified in AIP India (General 3.4). Language used for these broadcasts is English. 3.2.5.5 SIGMET Significant Meteorological Information (SIGMET) pertaining to the FIR. The information is issued to the ATS units at FIC and ACC from the Meteorological Watch Offices (MWO) in Chennai, Delhi, Kolkata and Mumbai for transmission to aircraft in flight. Validity of the SIGMET is 4 hours. Note 7:- SIGMET, VOLMET and ATIS/DATIS are grouped as In-flight services. Table 3.1 VOLMET Broadcast Name of Station



Call sign Ident



Freq (KHz)



Broadcast period H+25 to H+30



Mumbai



Kolkata



Mumbai Radio (A3J)



Kolkata Radio (A3J)



11387 6676 2965



11387 6676



2965 KHz



Hours of service



0300 to 1300



H+55 to H+60



1300 to 0300



H-05 to H+10



0300 to 1300



2965 KHz



1300 to 0300



6676 KHz



H24



Aerodromes/ Heliports included



Content of report, forecast and remarks



Mumbai, Chennai Mumbai, Colombo, Chennai, Karachi, Male, Ahmedabad Mumbai, Colombo, Male



SIGMET METAR SPECI TREND TAF



Kolkata, Delhi



SIGMET



Kolkata, Delhi, Dhaka, Yangon, Katmandu



METAR SPECI TREND



Note 8:- Met reports include QNH values 3.2.5.6 Radiotelephone Broadcast Procedures 3.2.5.6.1 Broadcast Technique Transmissions by radiotelephone should be as natural, short, concise and clear. Rate of speech on radiotelephone broadcasts should not exceed 100 words per minute. 3.2.5.6.2 Preamble of the General Call The preamble of each radiotelephone broadcast shall consist of the general call, station name, and optionally the time of broadcast (UTC).
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(general call) ALL STATIONS (the words THIS IS) THIS IS (station name) MUMBAI RADIO (time of broadcast) TIME, ZERO ZERO FOUR FIVE 3.3



Aeronautical Information Services – AIS ICAO Annex 15 defines the requirements of Aeronautical Information Services, one of the least known and most vital roles in support of international civil aviation. In India, AAI publishes the Manual of Aeronautical Information Services and Manual of Air Traffic Services in accordance with the stipulations of ICAO. The object of the aeronautical information service is to ensure the flow of information necessary for the safety, regularity and efficiency of international air navigation. Annex 15 defines how an aeronautical information service shall receive and/or originate, collate or assemble, edit, format, publish/store and distribute specified aeronautical information/data. The goal is to satisfy the need for uniformity and consistency in the provision of aeronautical information/data that is required for the operational use by international civil aviation. 3.3.1



Responsible Service in India The Aeronautical Information Service which forms part of Airports Authority of India ensures the flow of information necessary for the safety, regularity and efficiency of international and national air navigation within the areas of its responsibility. The AIS is responsible for the collection and dissemination of information for the entire territory of the India and adjoining oceanic airspace over Bay of Bengal, Indian Ocean and Arabian Sea allocated to India by ICAO for the provision of Air Traffic Services. It consists of:



(a) AIS Headquarters at Airports Authority of India, Rajiv Gandhi Bhavan, Safdarjung, New Delhi (b) International NOTAM Offices (NOF) at Chennai, Kolkata, Mumbai and New Delhi (c) AIS units established at certain aerodromes. 3.3.2



Aeronautical Publications The Aeronautical Information is provided in the form of the integrated Aeronautical Information Package consisting of the following elements: (a) Aeronautical Information Publication (AIP) (b) Amendment service to the AIP (AIP AMDT) (c) Supplement to the AIP (AIP SUP) (d) NOTAM and Pre-Flight information bulletins (PIB) (e) Aeronautical Information Circulars (AIC) (f) Check-lists and summaries (g) AERADIO (not a part of AIP) 3.3.2.1 Aeronautical Information Publication (AIP) Issued by the AAI, the AIP is the basic aviation document intended primarily to satisfy international requirements for the exchange of permanent aeronautical information and long duration temporary changes essential for air navigation. The AIP is published in English for use in International and Domestic operations. The AIP is published in loose leaf form. AIP India is published in two volumes, Volume I and Volume II. The contents of both volumes are as given below:
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3.3.2.1.1 Volume I contains of Part 1 (General) and Part 2 (En-route). 3.3.2.1.1.1 Part 1-Geneal (GEN) consists of five sections. Content topics of the sections are mentioned below: GEN 0:- GEN 0.1 Preface, GEN 0.2 Record of AIP amendments, GEN 0.3 Record of AIP supplements, GEN 0.4 Checklist of AIP pages, GEN 0.5 List of hand amendments to the AIP, GEN 0.6 Table of contents to Part 1. GEN 1:- GEN 1.1 Designated authorities, GEN 1.2 Entry, transit and departure of aircraft, GEN 1.3 Entry, transit and departure of passengers and crew, GEN 1.4 Entry, transit and departure of cargo, GEN 1.5 Aircraft instruments, equipment and flight documents, GEN 1.6 Summary of national regulations and international agreements/ conventions, GEN 1.7 Differences from ICAO Standards, Recommended Practices and Procedures. GEN 2 Tables and codes:- GEN 2.1 Measuring system, aircraft markings, holidays, GEN 2.2 Abbreviations used in AIS publications, 2.3 Chart symbols, GEN 2.4 Location Indicators, GEN 2.5 List of radio navigation aids, GEN 2.6 Conversion tables, GEN 2.7 Sunrise/sunset tables. GEN 3 Services:- GEN 3.1 Aeronautical information Services, GEN 3.2 Aeronautical charts, GEN 3.3 Air traffic services, GEN 3.4 Communication Services, GEN 3.5 Meteorological services, GEN 3.6 Search and rescue. GEN 4 Charges for aerodromes and air navigation services:- GEN 4.1 Aerodrome charges, GEN 4.2 Air Navigation services charges. 3.3.2.1.1.2 Part 2- En-route (ENR) consists of seven sections. Content topics of the sections are mentioned below: ENR 0:- ENR 0.1 to ENR 0.5 not applicable, ENR 0.6 Table of contents to Part 2. ENR 1 General rules and procedures:- ENR 1.1 General rules, ENR 1.2 Visual flight rules, ENR 1.3 Instrument flight rules, ENR 1.4 ATS airspace classification, ENR 1.5 Holding, approach and departure procedures, ENR 1.6 Radar services and procedures, ENR 1.7 Altimeter setting procedures, ENR 1.8 Regional supplementary procedures, ENR 1.9 Air traffic flow management, ENR 1.10 Flight planning, ENR 1.11 Addressing of flight plan messages, ENR 1.12 Interception of civil aircraft, ENR 1.13 Unlawful interference, ENR 1.14 Air traffic incidents. ENR 2 Air traffic services Airspace:- ENR 2.1 Flight Information Region (FIR) and Terminal Control Area (TMA), ENR 2.2 Other regulated airspace.



ENR 3 ATS routes:- ENR 3.1, 3.2 and 3.3 ATS routes established in India, both for international and domestic flights, lower and upper limits of ATS Routes and Area Navigation Routes (RNAV), ENR 3.4 Helicopter routes, ENR 3.5 Other routes, ENR 3.6 En-route holding. ENR 4 Radio navigation aids/systems:- ENR 4.1 Radio navigation aids en-route and stations, ENR 4.2 Special navigation systems, ENR 4.3 Global navigation satellite system (GNSS), ENR 4.4 Name-code designators for significant points, ENR 4.5 Aeronautical ground lights en-route. ENR 5 Navigation warnings:- ENR 5.1 Prohibited, restricted and danger areas, ENR 5.2 Military exercise and training areas and air defence identification zone (ADIZ), ENR 5.3 Other activities of dangerous nature and other potential hazards, ENR 5.4 Air navigation obstacles, ENR 5.5 Aerial sporting and recreational activities, ENR 5.6 Bird migration areas with sensitive fauna ENR 6 En-route charts:- En-chart is prepared for the entire Indian FIR which includes data of all aerodromes, prohibited, restricted & dangerous areas and Air Traffic Services system in detail.
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3.3.2.1.2 Volume II contains of Part 3 (Aerodromes). 3.3.2.1.2.1 Part 3 Aerodromes (AD) consists of three sections. Content topics of the section are mentioned below: AD 0:- AD 0.1 to AD 0.5 same as GEN 0.1 to GEN 0.5, AD 0.6 Table of contents to Part 3 AD 1 Aerodromes/Heliports introduction:- AD 1.1 Aerodrome/Heliport availability, AD 1.2 Rescue and fire fighting services, AD 1.3 Index to aerodromes, AD 1.4 Grouping of aerodromes AD 2 Aerodromes:- AD 2.1 Aerodrome location indicator and name, AD 2.2 Aerodrome geographical and administrative data, AD 2.3 Operational hours, AD 2.4 Handling services and facilities, AD 2.5 Passenger facilities, AD 2.6 Rescue and firefighting services, 2.7 Seasonal availability – clearing, AD 2.8 Aprons, taxiways and check locations/positions data, AD 2.9 Surface movement guidance and control system and markings, AD 2.10 Aerodrome obstacles, AD 2.11 Meteorological information provided, AD 2.12 Runway physical characteristics, AD 2.13 Declared distances, AD 2.14 Approach and runway lighting, AD 2.15 Other lighting, secondary power supply, AD 2.16 Helicopter landing area, AD 2.17 Air traffic services airspace, AD 2.18 Air traffic services communication facilities, AD 2.19 Radio navigation and landing aids, AD 2.20 Local traffic regulations, AD 2.21 Noise abatement, AD 2.23 Additional information, AD 2.24 Charts related to an aerodrome. 3.3.2.2 Amendment Service to the AIP (AIP AMDT) Issued by the AAI, Amendment to the AIP is made once in the year in the month of April. Amendments are in the form of replacement sheets which should replace the appropriate page in the AIP. AIP amendments are published as Regular AIP AMDTs and AIRAC AIP AMDTs. AIP amendments (regular and AIRAC) are allocated separate serial numbers which are consecutive and based on the calendar year. The year, indicated by two digits, is a part of the Serial number of the amendment e.g. AIP AMDT 1/11; AIRAC AIP AMDT 1/11. 3.3.2.3 Supplement to the AIP (AIP SUP) Issued by the AAI, changes of temporary nature, lasting three months and longer duration and information of short duration which consists of extensive text and/or graphics, supplementing the permanent information contained in the AIP, are published as AIP Supplements (AIP SUP). Supplements are issued in yellow sheets to distinguish them from the rest of the AIP. AIP SUP are issued according to the subject e.g. GEN, ENR, AD. SUPs are placed at the beginning of the AIP. Each AIP SUP (regular or AIRAC) is given a serial number which is consecutive and based on the calendar year, i.e. AIP SUP 1/11; AIRAC AIP SUP 1/11. 3.3.2.4 NOTAM and Pre-Flight Information Bulletins (PIB) 3.3.2.4.1 NOTAM A notice distributed by means of telecommunication containing information concerning the establishment, condition or change in any aeronautical facility, service, procedure or hazard, the timely knowledge of which is essential to personnel concerned with flight operations. NOTAM are published by the AAI. NOTAM are originated by the International NOTAM Office (NOF) Chennai, Delhi, Kolkata and Mumbai and are distributed in five series identified by the letters A, B, C, D and G as follows: (a) Series A - Contain information in respect of changes/unserviceability etc of aeronautical facilities, likely to last for more than 2 hours, in respect of locations of direct importance to International aircraft operations, requiring general international distribution. (b) Series B - Contain information in respect of changes/unserviceability etc, of aeronautical facilities, likely to last for more than 30 minutes but less than two hours in respect of locations of 18



direct importance to international aircraft operations, requiring limited distribution to adjacent stations only. (c) Series C - Contain information in respect of changes/unserviceability, etc, of aeronautical facilities in respect, of locations utilized by domestic flights only and for which no separate A' series international distribution is given. (d) Series D - Contain information in respect of changes/unserviceability etc, of aeronautical facilities in respect of locations of military controlled airfields utilized by domestic flights the information of which is issued by AHQ through a VVO broadcast. (e) Series G - Contain information of general and lasting character affecting aircraft operations in general. The series is operated only by the International NOTAM Office, Delhi and issued under the authority of the Aeronautical Information Service (CHQ) and given wide India. The NOTAM of each series are allocated a serial number by the respective NOTAM offices, commencing with No.0001 preceded by the designated letter of series A, B, C, D & G as the case may be at 0000UTC on 1st January every year. A checklist of all NOTAM current on the 1st of each month is originated by the respective NOTAM office and transmitted over the AFTN to all the addresses on the distribution list of their NOTAM. In addition a monthly checklist and summary of NOTAM in force at the end of the month is compiled and posted to those addresses. The complete summary is prepared once a year on 1st January, but the summary for the subsequent months shall contain the text of only those NOTAM, which have been promulgated during the month of issue, and remain current on the date of compilation. SNOWTAM A special series NOTAM notifying the presence or removal of hazardous conditions due to snow, ice, slush or standing water associated with snow, slush and ice on the movement area, by means of a specific format. ASHTAM A special series NOTAM notifying by a specific format, change in activity of a volcano, a volcanic eruption and/or volcanic ash cloud that is of significance to aircraft operations. NOTAM CODE – A five letter code, the first letter is always the letter Q (Qualifier). The second and third letters identify the subject (facility), and the fourth and fifth letters denote the status of the subject reported upon. Example of NOTAM code: QNDCT: Q – compulsory letter, N – navigation (subject/facility), D – Distance Measuring Equipment, CT – on test, do not use (C – changes) NOTAM message identifiers are inserted to indicate: (a) NOTAMN – NOTAM containing new information (b) NOTAMR – NOTAM replacing a previous NOTAM e.g. A0126/11 NOTAMR A0110/11 (c) NOTAMC – NOTAM cancelling a previous NOTAM e.g. A0126/11 NOTAMC A0110/11 3.3.2.4.2 Pre-flight and Post Flight Information Pilots report to the ATS office before commencing their flight for filing of flight plans and pre-flight briefing by the ATS officers. Pre-flight information to the pilots includes the relevant Integrated Aeronautical Information Package and maps and charts. The flight crew are briefed by: (a) MET Officer about the en-route weather conditions. (b) ATC Officer, who briefs the flight crew about the route of the flight, issues FIC and Air Defence Clearance (ADC) numbers. (c) Communication Officer, who will allot the primary and secondary frequencies for en-route communication, and brief the flight crew about the communication and navigation facilities available en-route. The Officer will also issue printed pre-flight bulletins and current NOTAM. Pre-flight information is available at Chennai, Delhi, Kolkata and Mumbai aerodromes. Pre-flight Bulletins (PIB) contain resubmission of current NOTAM and other information of urgent character for the operator/flight crew. PIB shall contain a heading (identity of origination, area covered and for whom prepared), en-route information, aerodrome information and navigation warnings. 19



Automatic Self Briefing System (ASBS) is an automatic system of receiving, storing and retrieving the data, essentially required for pilot’s pre-flight briefing. It can provide general information, visual aids, AGA information, communication facilities, navigational facilities and NOTAMS pertaining to the stations and routes. Post flight Information is the briefing given by the pilot of an aircraft after completion of a flight. The contents of such information are the malfunctioning/unserviceablity of visual and nonvisual aids or facilities essential for safe flight operations and presence of bird hazard in and around aerodromes. In most of the cases, such information is passed to the ATC on radio, but if a pilot wishes, he can pass on the information also in writing to the ATS reporting Office (ARO). 3.3.2.5 Aeronautical Information Circular (AIC) A notice containing information that does not qualify for the origination of a NOTAM or for inclusion in the AIP, but which relates to flight safety, air navigation, technical, administrative or legislative matters. AIC is published by the DGCA. AIC contains information of long-term forecast of any major change in legislation, regulations, procedures or facilities; information of a purely explanatory or advisory nature liable to affect flight safety; information or notification of an explanatory or advisory nature concerning technical, legislative or purely administrative matters. AIC are numbered consecutively on a calendar basis e.g. AIC 07/2004 Permission of photography inside an aircraft in flight. AIC are issued in hard copies as well as published on the DGCA website. 3.3.2.6 Checklists and Summaries A complete checklist of AIP pages is published in AIP Volume I, Part 1, GEN 0.4. This contains page number/chart title and publication or effective date (day, month by name and year) of the information. Whenever an AIP AMDT is issued, this checklist is amended/updated. The checklist of the AIP Supplements currently in force is issued in the month of January of each year. On the 1st of each month a checklist of all current NOTAM is originated by the respective NOTAM office. This checklist is transmitted over the AFTN to all the addresses on the distribution list of their NOTAM. Also, at the end of each month a checklist and summary of NOTAM in force at the end of the month is compiled and posted to those addresses. On the 1 st of January every year, the complete summary is prepared, but the summary for the subsequent months shall contain the text of only those NOTAM, which have been promulgated during the month of issue, and remain current on the date of compilation. A checklist of AIC currently in force is issued as an AIC once a year. 3.3.2.7 AERADIO AERADIO is a document published by the Communication Navigation and Surveillance (CNS) department of the AAI. Preparation, publication and updating of Aeradio is the function of CNS. Information about the location indicators, communication, navigation and surveillance facilities at the airports/aeronautical communications stations are included in the Aeradio. Other information available in the Aeradio are the list of All India Radio stations, their frequencies and the broadcasting of timing signals, schedules and frequencies of all meteorological broadcast stations (such as ATIS). Location indicators are also published in AIP Volume I, Part 1, GEN2.4. Information of radio navigation aids is also published in AIP Volume I, Part 1, GEN2.5 and Part 2, ENR4.1. Information of communication, navigation and surveillance facilities at Indian aerodromes is also published in AIP Volume II, Part 3, AD2.1. Aeradio is available to the airline operators and AAI staff. Pilots are supposed to report any deviations in the status of radio communication and navigation facilities published in this document. The report is usually made during pilot debriefing. (see 2.3.2.4.2 above).
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Any change in the information published in Aeradio such as operating hours will be published in NOTAM. 3.4



Air Traffic Services – ATS ATS are provided in accordance with the provisions contained in the ICAO Annex 2, Annex 11, Document 4444, Document 8168 and Document 7030. ATS provides the services namely Air Traffic Control service, Air Traffic Advisory service, Flight Information Service and Alerting Service and Radar service. 3.4.1



Definitions



Area Control Centre An air traffic control unit established to provide an area control service to aircraft flying within a notified flight information region which are not receiving an aerodrome control service or an approach control service (ANO). Flight information centre. A unit established to provide flight information service and alerting service. Flight information region (FIR) An airspace of defined dimensions within which flight information service and alerting service are provided. Flight information service. A service provided for the purpose of giving advice and information useful for the safe and efficient conduct of flights. Location indicator A four-letter code group formulated in accordance with rules prescribed by ICAO and assigned to the location of an aeronautical fixed station. 3.4.2



Responsible Service in India AAI is the authority responsible for providing air traffic services in the entire Indian territory including territorial waters including air space over high seas contained within Chennai, Kolkata and Mumbai flight information regions, with the exception of certain military areas, state, military and private aerodromes. 3.4.3



Flight Information Regions – FIR India is divided into four FIRs viz. Chennai, Delhi, Kolkata, Mumbai and one Sub-FIR i.e. Guwahati. The details of these FIRs are given in AIP ENR 2.1 which include the lateral boundaries of the FIRs, the unit providing ATS, aeronautical station serving the unit and its call sign, language and frequencies. Guwahati sub-FIR is within the Kolkata FIR and is responsible for flights up to FL265 and below. Flights above FL265 are the responsibility of Kolkata FIR. 3.4.4



Control Areas – TMA While the Indian air space is divided into five FIRs, each FIR is divided into control areas which have defined boundaries. The boundaries are detailed in AIP ENR 2.1. Indian ATS provides area control services with Area Control Centres (ACC) and Approach Control services at the following locations: 3.4.4.1 Area Control Centres Area Control Centres which provide area control services are available at 11 civil and 1 IAF controlled areas in the Indian air space. All the ACC use VHF and some of the ACC are equipped with RCAG. The ACCs are listed below: 1. Ahmedabad 2. Chennai 3. Delhi 4. Guwahati 5. Hyderabad 21



6. Kolkata 7. Mangalore 8. Mumbai 9. Nagpur 10. Thiruvananthapuram 11. Varanasi 12. Udhampur (IAF) 3.4.4.2 Approach Control Service Approach control services are available at the following aerodromes in India: 1. Ahmedabad 2. Aurangabad 3. Bangalore (Bengaluru) 4. Bhubaneswar 5. Chennai 6. Delhi 7. Guwahati 8. Hyderabad 9. Kolkata 10. Lucknow 11. Mangalore 12. Mumbai 13. Nagpur 14. Patna 15. Thiruvananthapuram 16. Varanasi 17. Hashimara (IAF) 3.4.5



Air Defense Identification Zones Air Defense Identification Zone (ADIZ – pronounced as AY-DIZ) have been established in the Indian airspace and no aircraft whether civil, military, Indian or foreign are permitted to penetrate these ADIZ without Air Defense Clearance (ADC). ADC should be obtained from the respective FIC and if there is no such facility in the aerodrome of departure, it must be obtained from the nearest IAF ATC unit. ADIZ in Indian airspace are: (a) ADIZ Mumbai (b) ADIZ West (c) ADIZ North (d) ADIZ Delhi (e) ADIZ Central India (f) ADIZ Kolkata (g) ADIZ East (h) ADIZ South 3.4.6



Classification of Airspace Airspace is classified according to the type of traffic and the type of control service provided in that particular airspace. In India, the airspace is classified as follows: Class D: IFR and VFR flights are permitted. All traffic is provided with air traffic control service. Separation between IFR flights is provided by the ATS. IFR flights are provided air traffic information about VFR traffic. VFR traffic are provided traffic information about all other traffic. Terminal areas, control areas, control zones and aerodrome traffic zones are designated as Class D airspaces. 22



Class E: Both IFR and VFR flights are permitted. IFR flights are provided separation from other IFR flights and provided with air traffic control service. IFR flights are provided with traffic information about VFR traffic. VFR traffic are provided with traffic information about all other traffic as far as practicable. Control zones are not classified as E airspace. Airspaces in designated ATS routes outside control areas, terminal areas and control zones where air traffic control service is provided, are classified as Class E airspaces. Class F: Both IFR and VFR flights are permitted. IFR traffic receive air traffic advisory services. All flights receive flight information service on request. Airspaces in designated ATS route segments outside control areas, terminal areas and control zones where air traffic advisory service is provided, are classified as Class F airspaces. Class G: Both VFR and IFR traffic permitted. All traffic receive flight information service on request. Airspaces not classified as classes D, E and F are designated as class G. 3.4.7



Location Indicators ICAO Doc 7910 contains the list of location indicators. Each aerodrome has a four letter location indicator the first two letters of which are common to a particular FIR. Location indicators of Indian aerodromes are given in AIP GEN 2.4. Location indicators of some important aerodromes of India are given below. Note that Guwahati FIR locations have the indicators same as Kolkata FIR. Table 3.2 Location Indicators Location Chennai FIR – VO Bangalore Bangalore Intl Airport Bidar Calicut Chennai Chennai (FIC) Cochin Intl Coimbatore Hyderabad Hyderabad Intl Airport Kavarati Mangalore Port Blair Tanjore Tiruchchirappalli Tirupati Thiruvananthapuram Vijayawada Warangal Kolkata FIR Agartala Aizwal Bagdogra (IAF) Bhubaneshwar Gaya Guwahati Imphal Jamshedpur Kolkata Kolkata FIC Patna



Indicator



Location Delhi FIR – VI Agra (IAF) Allahabad (IAF) Amritsar Bhuntar (Kulu) Chandigarh Delhi/Safdarjung Delhi (FIC) Delhi IGI Gwalior (IAF) Jaipur Jammu (IAF) Jodhpur (IAF) Kanpur Leh Lucknow Saharanpur/Sarasawa (IAF) Shimla Srinagar (IAF) Varanasi Mumbai FIR Ahmedabad Aurangabad Belgaum Bhopal Goa (Navy) Hubli Indore Mumbai Mumbai (FIC) Mumbai (Juhu) Nagpur



VOBG VOBL VOBR VOCL VOMM VOMF VOCI VOCB VOHY VOHL VOKV VOML VOPB VITJ VOTR VOTP VOTV VOBZ VOWA VEAT VEAZ VEBD VEBS VEGY VEGT VEIM VEGS VECC VECF VEPT
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Indicator VIAG VIAL VIAR VIBR VICG VIDD VIDF VIDP VIGR VIJP VIJU VIJO VIKA VILH VILK VISP VISM VISR VIBN VAAH VAAU VABM VABP VAGO VOHB VOID VOBB VOBF VOJJ VONP



Silchar Vishakhapatnam (Vaizag) Zero



VEKU VEVZ VEZO



Pune (IAF) Surat Vadodara



VOPO VOSU VOBO



3.4.8



ICAO Three Letter Designators When messages are transmitted over the AFTN, a message shall contain Address Indicator which consists of eight letter sequence: (a) ICAO four letter location indicator (discussed in 2.6.3) (b) ICAO three-letter designator identifying the aeronautical authority, service or aircraft operating agency addressed. In cases where no designator has been assigned, one of the following is used: — “YXY” in the case where the addressee is a military service/organization, — “ZZZ” in the case where the addressee is an aircraft in flight, — “YYY” in all other cases Some more examples: — “YAY” – DGCA — “YDY” – Aerodrome authority — “YNY” – NOTAM office — “YTY” – Telecommunication authority — “YMY” – Meteorological Office — “ZTZ” – Aerodrome Control Tower — “ZPZ” – ATS reporting office — “ZQZ” – message relevant to IFR flight — “ZFZ” – message relevant to VFR flight (c) the letter X, or the one-letter designator identifying the department or division of the organization addressed. A list of ICAO three-letter designators is contained in Doc 8585 — Designators for Aircraft Operating Agencies, Aeronautical Authorities and Services. Examples:



VIDDYXAX – Aeronautical Information Services Headquarters, New Delhi VOMMYNYX – International NOTAM Office (NOF), Chennai (X is for padding) VIDDYAYG – Director General of Civil Aviation VECCYCYX – Kolkata Rescue Coordination Centre



3.4.9



Air Routes – Domestic and International ATS routes with designated significant points are published in the AIP VOL 1 ENR 3.1. These ATS routes are allotted with a designating letter and a number. ATS routes with ‘W’ designator are available exclusively for domestic aircraft operations. Each route has designated minimum and maximum flight levels and the heading to be flown in both directions. Some examples of the ATS routes along with route designators and significant points are given below. Five letter codes in capital represent the significant points over which position is reported by the pilots. Underlined significant points are FIR (boundary) reporting points. W10 [North Bound] - Mumbai-Delhi Mumbai VOR (BBB) – DOTIP – APANO – BODAR – Indore VOR (IID) – Bhopal VOR (BPL) – BILAN – Gwalior VOR (GWA) – POSIG – LETPU – Delhi VOR (DPN) W10 [South Bound] – Delhi-Mumbai Delhi VOR (DPN) – ITBAN – GURTI – Agra VOR (AGG) – Gwalior VOR (GWA) – BILAN – Bhopal VOR (BPL) – Indore VOR (IID) – Songarh NDB (SG) – AKTIV – Mumbai VOR (BBB)
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W13 [North Bound] – Mumbai-Delhi Mumbai VOR (BBB) – APANO – Ahmedabad VOR (AAE) – Udaipur VOR (UUD) – DIPAS – Chillerki VOR (CHI) – Delhi VOR (DPN) W13 [South Bound] Delhi-Mumbai Delhi VOR (DPN) – REBON – IKABA – Jaipur VOR (JJP) – GUDUM – NIKOT – Udaipur VOR (UUD) – Ahmedabad VOR (AAE) – Bhavnagar VOR (BVR) – BOFIN – Mumbai VOR (BBB) W15 [South Bound] Mumbai-Thiruvananthapuram Mumbai VOR (BBB) – MABTA – UDULO – Goa VOR (GGO) – GUPOL – ALDIN – Mangalore VOR (MML) – Calicut VOR (CLC) – Cochin International VOR (CIA) – Thiruvananthapuram VOR (TVM) W15 [North Bound] Thiruvananthapuram-Mumbai Thiruvananthapuram VOR (TVM) – Cochin International VOR (CIA) – Calicut VOR (CLC) – Mangalore VOR (MML) – ALDIN – GUPOL – Goa VOR (GGO) – OKILA – KABSO – Mumbai VOR (BBB) W20 [North Bound] Chennai-Delhi Chennai VOR (MMV) – BODEL – Hyderabad VOR (HIA) – BUSBO – TAMID – UPTAR – BIGIL – Bhopal VOR (BPL) – PUKES – BUKLO – BAVOX – OSRAM – SAPLO – Delhi VOR (DPN) W20 [South Bound] Delhi-Chennai Delhi VOR (DPN) – AKELA – INTIL – KALNA – IBANI – Bhopal VOR (BPL) – BIGIL – UPTAR – TAMID – BUSBO – Hyderabad VOR (HIA) – BODEL – Chennai VOR (MMV) G450 Kolkata-Mogadisehu Kolkata VOR (CEA) – Jamshedpur VOR (JJS) – AGROM – KINKI – OTABA – NIPAD – OPONI – DOSAT – DIVTA – Nagpur VOR (NNP) – TAMID – NINAT – DUBOX – Aurangabad VOR (AAU) – OPAKA – Mumbai VOR (BBB) – DARMI – MEPAT – MESAN – METIP – DONSA – UNRIV – ORLID (FIR MUMBAI/FIR SANAA) W101 [East Bound] Goa-Bangalore Goa VOR (GGO) – IDSIB – UNSAL – Bangalore VOR (BIA) W101 [West Bound] Bangalore-Goa Bangalore VOR (BIA) – GUNIM – Goa VOR (GGO) L760 [RNP10] Agra-Delhi Agra VOR (AGG) – POSIG – LETPU – Delhi VOR (DPN) B211 Mumbai-Chennai Mumbai VOR (BBB) – MABTA – EPKOS – IGMAR – Bellary VOR (BBI) – ANIRO – Chennai VOR (MMV) P761 [RNP10] Chennai-Port Blair Chennai VOR (MMV) – IDASO – SADAP – BASOP – Port Blair VOR (PPB) R325 Kathmandu-Kolkata Janakpur NDB (JKP) – NIRAB – TAXOP – SALOR – MEMIR – DUMKA – Kolkata VOR (CEA)
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R460 Delhi-Kolkata Delhi VOR (DPN) – Aligarh VOR (ALI) – KADAS – Lucknow VOR (LLK) – Varanasi VOR (BBN) – Gaya VOR (GGC) – TEPAL – Kolkata VOR (CEA) UL425 Thiruvananthapuram-Haima Thiruvananthapuram VOR (TVM) – ANODA – ODOLI – APUNA – DONSA – MANDU – ASPUX (FIR Mumbai/FIR Sanaa) A465 Kolkata-Colombo Kolkata VOR (CEA) – LEGOS – KAKID – PALKO – LEMIS – ISMON – LARIK – NIKIR – Vishakhapatnam VOR (VVZ) – XOPOX – DOKET – GURAS – Chennai VOR (MMV) – AKMIL – DABAR (FIR Chennai/FIR Colombo) 3.5



Meteorological Services Information about the weather, be it prevailing or anticipated, is very important for the safety and regularity of the aircraft operations. The flight crew are briefed, about the weather at origin, en-route and destination, during their pre-flight briefing by an officer from meteorological department. Standards and recommended practices and procedures contained in ICAO Annex 3, Doc 7030, Doc 8400 (PANS-ICAO Abbreviations and Codes), Doc 8700 (Air Navigation Plan – Mild – Asia Region) and ROBEX Handbook are applicable to meteorological practices in India. 3.5.1



Responsible Service in India Indian Meteorological Department of Ministry of Earth Sciences is responsible for providing the meteorological services in the Chennai, Delhi, Kolkata and Mumbai FIRs. 3.5.2



Types of Service Various types of meteorological services provided by the IMD for civil aviation departments



are: (i) Area forecast (ii) Route and aerodrome forecast (iii) Aerodrome warning/wind shear warning Briefing and displays are available at the Aerodrome Meteorological Offices for the information of the flight crew. 3.5.3



Aircraft Reports Certain Met reporting points are designated on both the domestic and international air routes within the Indian ATS air space. These are the points at which the aircraft have to compulsorily report the weather at those points. These reports are called AIREP. The aircraft can report adverse weather at any point during their flight, which are called Special AIREP. AIREP and the associated RT procedure are discussed in detail in Part II Chapter 11, paragraph 11.7. 3.6



Search and Rescue Service ICAO Annex 12 – Search and Rescue and ICAO Doc 9731 – International Aeronautical and Maritime Search and Rescue (IAMSAR) lay down the standards and recommended practices for search and rescue services internationally. In India, SAR service is organized by the AAI in collaboration with the Ministry of Defence. MOD is responsible for providing the necessary facilities for SAR. Indian SAR service is 26



responsible for entire Indian territory including the territorial waters and airspace over the high seas contained within the Chennai, Kolkata and Mumbai FIRs. Details of SAR service in India is described in AIP GEN 3.6. 3.6.1



Satellite Aided Search and Rescue India has adopted a Satellite Aided Search and Rescue Programme participation in the *COSPAS/SARSAT system. The programme operates on the following frequencies: (a) 121.5 MHz – accuracy within 20 KM (b) 243 MHz – accuracy within 20 KM (c) 406 MHz – accuracy within 05 KM Aircraft are required to be equipped with Emergency Locator Transmitters which can be activated either due to excessive impact, as in a crash, or manually activated. Then the ELT transmits the above frequencies and the transmission is detected by the SARSAT/COSPAS system. Coverage of the system is the entire India Search and Rescue Region (SRR) and also SRR of Bangladesh, Myanmar, Bhutan, Indonesia, Kenya, Malaysia, Maldives, Mauritius, Nepal, Seychelles, Singapore, Somalia, Sri Lanka, Thailand and Tanzania. Local User Terminals (LUT) have been set up at Bangalore and Lucknow under this programme. Indian Mission Control Centre (INMCC) at Bangalore coordinates with Rescue Coordination Centres (RCC) and other International Mission Control Centres. Bangalore INMCC is connected to RCCs at Chennai, Delhi, Kolkata and Mumbai through AFS network. If any distress signal is received by the satellite system from any RCC area, the data is immediately transmitted to the concerned RCC for launching a search and rescue mission. When required, SAR service also involves assistance from various State and Central Government bodies such as Railways, Post & Telegraph, All India Radio, Police, District Collectors/Magistrates, Municipal and Local bodies, Armed Forces, Coast Guard, Port trust, Mercantile maritime, etc. *COSPAS – Cosmicheskaya Sistyema Poiska Avariynich Sudov – Russian for “Space System for the Search of Vessels in Distress” SARSAT – Search And Rescue Satellite Aided Tracking 3.6.2



Distress Frequencies General conditions for distress and safety communications for all mobile communications is provided in ITU Radio Regulations article S30. Appendix S13 provides the frequencies to be used during such situations. 2182 kHz is the international distress frequency for radiotelephony to be used for that purpose by ship, aircraft and survival craft stations. 4125 kHz is also authorized by the ITU to enable communications between stations in the maritime mobile service and aircraft stations in distress. The aeronautical mobile (R) service frequencies 3023 kHz and 5680 kHz may be employed for coordinated search and rescue operations with the maritime mobile service under RR S5.115. 500 kHz (RR S5.83) is the international distress frequency for Morse radiotelegraphy to be used for that purpose by ship, aircraft and survival craft stations. With respect to survival craft stations, the Radio Regulations provide for the use of the frequency(ies) 500 kHz, 8364 kHz, 2 182 kHz, 121.5 MHz and 243 MHz. 3.7



Time System Time system used by all aeronautical telecommunication service stations is Universal Coordinated Time (UTC). Midnight is designated as 2400 for the end of the day and 0000 for the beginning of the day. A date-time group shall consist of six figures, the first two figures representing the date of the month and the last four figures the hours and minutes in UTC. 27



Note :- In India IST is ahead of UTC by 0530 hours. Conversion of Time System with respect to IST/UTC is illustrated in the examples below: (i)



2130 IST = 2130 minus 0530 = 1600 UTC



(ii)



0130 IST = 0130 minus 0530 = 2000 UTC of previous day



(iii) 0700 UTC = 0700 plus 0530 = 1230 IST (iv) 0030 UTC = 0030 plus 0530 = 0600 IST (v)



11(yy)01(mm)01(dd)04(hr)30(minute) IST = 1101010430 minus 0530 = 1012312300 UTC of previous year, previous month and previous day also.



3.8



Language Entire Integrated Aeronautical Information Package is published by the AAI in English language. Also, the place names are in English.



--------------
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PART II RADIO TELEPHONY PROCEDURES
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CHAPTER 1 GLOSSARY 1.1



Definitions of Terms



Definitions given in this chapter are not exhaustive and definitions pertaining to certain topics are given in the respective chapters dealing with such topics. Absolute Minima A theoretical value, calculated according to the instrument approach and facilities available at the aerodrome, which will be equal to or less than the specified operating RVR for a category A aircraft carrying out that instrument approach. Advisory Area



A designated area where air traffic advisory service is available.



Advisory Route (ICAO).



A designated route along which air traffic advisory service is available



Aerodrome Any area of land or water designed, equipped, set apart or commonly used for affording facilities for the landing and departure of aircraft and includes any area or space, whether on the ground, on the roof of a building or elsewhere, which is designed, equipped or set apart for affording facilities for the landing and departure of aircraft capable of descending or climbing vertically, but shall not include any area the use of which for affording facilities for the landing and departure of aircraft has been abandoned and has not been resumed (ANO). Aerodrome Control Service Air traffic control service for aerodrome traffic. Commission Regulation (EC) 549/2004. Aerodrome Flight Information Service (AFIS) A flight information service provided to aerodrome traffic. Aerodrome Operating Minima In relation to the operation of an aircraft at an aerodrome means the cloud ceiling and runway visual range for take-off, and the decision height or minimum descent height, runway visual range and visual reference for landing, which are the minimum for the operation of that aircraft at that aerodrome. Aerodrome Traffic All traffic on the manoeuvring area of an aerodrome and all aircraft operating in the vicinity of an aerodrome. Note 1:- An aircraft is in the vicinity of an aerodrome when it is in, entering or leaving an aerodrome traffic circuit. Aerodrome Traffic Circuit The specified path to be flown by aircraft operating in the vicinity of an aerodrome. Aerodrome Traffic Zone



Has the meaning assigned to it by Article 156, ANO 2005.



Aeronautical fixed telecommunication network (AFTN) A worldwide system of aeronautical fixed circuits provided, as part of the aeronautical fixed service, for the exchange of messages and/or digital data between aeronautical fixed stations having the same or compatible communications characteristics.
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Aeronautical Station A land station in the aeronautical mobile service. In certain instances, an aeronautical station may be located, for example, on board ship or on a platform at sea (ICAO). Airborne Collision Avoidance System (ACAS) An aircraft system based on SSR transponder signals which operates independently of ground based equipment to provide advice to the pilot on potential conflicting aircraft that are equipped with SSR transponders. Aircraft Station



A mobile station in the aeronautical mobile service on board an aircraft.



Air-ground Communications Two-way communication between aircraft and stations or locations on the surface of the earth. Air/Ground Communication Service A service provided from an aerodrome to give information to pilots of aircraft flying in the vicinity of the aerodrome by means of radio signals and ‘air/ground communications service unit’ shall be construed accordingly (ANO). AIRPROX A situation in which, in the opinion of a pilot or controller, the distance between aircraft as well as their relative positions and speed have been such that the safety of the aircraft involved was or may have been compromised. Air Traffic



All aircraft in flight or operating on the manoeuvring area of an aerodrome.



Air Traffic Control Clearance Authorisation for an aircraft to proceed under conditions specified by an air traffic control unit (ICAO). Note 2:- For convenience, the term “air traffic control clearance” is frequently abbreviated to clearance when used in appropriate contexts. Note 3:- The abbreviated term “clearance” may be prefixed by the words “taxi”, “take-off”, “departure”, “en-route”, “approach” or “landing” to indicate the particular portion of flight to which the air traffic control clearance relates. Air Traffic Service (ATS) A generic term meaning variously: flight information service, alerting service, air traffic advisory service, air traffic control service, (area control service, approach control service or aerodrome control service) (ICAO). Air Traffic Services Unit A generic term meaning variously, air traffic control unit, flight information centre or air traffic services reporting office. Airway



A control area or portion thereof established in the form of a corridor (ICAO).



Altitude The vertical distance of a level, a point or an object considered as a point, measured from mean sea level (ICAO). Approach Control Service Air traffic control service for arriving or departing controlled flights. Apron A defined area, on a land aerodrome, intended to accommodate aircraft for purposes of loading or unloading passengers, mail or cargo, fuelling, parking or maintenance. ATS Surveillance Service (ICAO).



A service provided directly by means of an ATS Surveillance system
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Automatic Terminal Information Service (ATIS) The automatic provision of current, routine information to arriving and departing aircraft throughout 24 hours or a specified portion thereof: Data link-automatic terminal information service (D-ATIS). The provision of ATIS via data link. Voice-automatic terminal information service (Voice-ATIS). The provision of ATIS by means of continuous and repetitive voice broadcasts. Base Turn A turn executed by the aircraft during the initial approach between the end of the outbound track and the beginning of the intermediate or final approach track. The tracks are not reciprocal (ICAO). Basic Service A Basic Service is an ATS provided for the purpose of giving advice and information useful for the safe and efficient conduct of flights. This may include weather information, changes of serviceability of facilities, conditions at aerodromes, general airspace activity information and any other information likely to affect safety. The avoidance of other traffic is solely the pilot’s responsibility. Blind Transmission A transmission from one station to another station in circumstances where two-way communication cannot be established but where it is believed that the called station is able to receive the transmission (ICAO). Broadcast A transmission of information relating to air navigation that is not addressed to a specific station or stations (ICAO). Clearance Limit The point to which an aircraft is granted an air traffic control clearance. A clearance limit shall be described by specifying the name of the appropriate significant point, or aerodrome or controlled airspace boundary (ICAO). Control Area Controlled airspace which has been further notified as a control area and which extends upwards from a notified altitude or flight level (ANO). Controlled Airspace Airspace which has been notified as Class A, Class B, Class C, Class D or Class E airspace (ANO). Note 4:- Controlled airspace is a generic term which covers ATS airspace Classes A, B, C, D and E as described in Annex 11. Control Zone A controlled airspace extending upwards from the surface of the earth to a specified upper limit. Cruising Level



A level maintained during a significant portion of a flight (ICAO).



Decision Altitude/Height In relation to the operation of an aircraft at an aerodrome means a specified altitude/height in a precision approach at which a missed approach must be initiated if the required visual reference to continue the approach to land has not been established (ANO). Elevation The vertical distance of a point or level on, or affixed to, the surface of the earth measured from mean sea level (ICAO).
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Estimated Time of Arrival For IFR flights, the time at which it is estimated that the aircraft will arrive over that designated point, defined by reference to navigation aids, from which it is intended that an instrument approach procedure will be commenced, or, if no navigation aid is associated with the aerodrome, the time at which the aircraft will arrive over the aerodrome. For VFR flights, the time at which it is estimated that the aircraft will arrive over the aerodrome (ICAO). Expected Approach Time The time at which ATC expects that an arriving aircraft, following a delay, will leave the holding fix to complete its approach for a landing. Note 5:- The actual time of leaving the holding fix will depend upon the approach clearance. Flight Information Centre A unit established to provide flight information service and alerting service. Flight Information Service Officer (FISO)A Flight Information Service Officer at any aerodrome or area control centre. Flight Level One of a series of levels of equal atmospheric pressure, separated by notified intervals and each expressed as the number of hundreds of feet which would be indicated at that level on a pressure altimeter calibrated in accordance with the International Standard Atmosphere and set to 1013.2 millibars (ANO) or hector pascals (ICAO). Flight Plan Specified information provided to air traffic services units, relative to an intended flight or portion of a flight of an aircraft (ICAO). Note 6:- Specifications for flight plans are contained in Annex 2. A Model Flight Plan Form is contained in Appendix 2 to the PANS-ATM. General Air Traffic Flights operating in accordance with civil air traffic procedures. Heading The direction in which the longitudinal axis of an aircraft is pointed, usually expressed in degrees from North (true, magnetic, compass or grid) (ICAO). Height The vertical distance of a level, a point, or an object considered as a point measured from a specified datum (ICAO). Holding Fix A geographical location that serves as a reference for a holding procedure. Holding Point A speech abbreviation used in radiotelephony phraseology having the same meaning as Taxiway Holding Position or Runway Holding Position. Holding Procedure A predetermined manoeuvre which keeps an aircraft within a specified airspace while awaiting further clearance. Identification The situation which exists when the position indication of a particular aircraft is seen on a situation display and positively identified (ICAO). IFR Flight



A flight conducted in accordance with the Instrument Flight Rules.



Instrument Meteorological Conditions (IMC) Meteorological conditions expressed in terms of visibility, distance from cloud and ceiling, less than the minima specified for visual meteorological conditions. 34



Known Traffic Traffic, the current flight details and intentions of which are known to the controller concerned through direct communication or co-ordination. Level A generic term relating to the vertical position of an aircraft in flight and meaning variously: height, altitude or flight level (ICAO). Level Bust



Any deviation from assigned altitude, height or flight level in excess of 300 feet.



Manoeuvring Area That part of an aerodrome to be used for take-off, landing and taxiing of aircraft, excluding aprons. Microwave Approach An approach executed by an aircraft, utilising a Microwave Landing System (MLS) for guidance. Minimum Descent Altitude/Height In relation to the operation of an aircraft at an aerodrome means the altitude/height in a non-precision approach below which descent may not be made without the required visual reference (ANO). Missed Approach Point (MAPt) The point in an instrument approach procedure at or before which the prescribed missed approach procedure must be initiated in order to ensure that the minimum obstacle clearance is not infringed. Missed Approach Procedure continued (ICAO).



The procedure to be followed if the approach cannot be



Movement Area That part of an aerodrome to be used for take-off, landing and taxiing of aircraft, consisting of the manoeuvring area and the apron(s). Procedure Turn A manoeuvre in which a turn is made away from a designated track followed by a turn in the opposite direction to permit the aircraft to intercept and proceed along the reciprocal of the designated track (ICAO). Radar Approach An approach in which the final approach phase is executed under the direction of a controller using radar (ICAO). Radar Contact The situation which exists when the radar position of a particular aircraft is seen and identified on a situation display (ICAO). Radar Identification The situation which exists when the radar position of a particular aircraft is seen on radar display and positively identified by the air traffic controller. Reporting Point A specified geographical location in relation to which the position of an aircraft can be reported (ICAO). Runway A defined rectangular area on a land aerodrome prepared for the landing and take-off of aircraft (ICAO). Runway Visual Range (RVR) The range over which the pilot of an aircraft on the centre line of a runway can expect to see the runway surface markings, or the lights delineating the runway or identifying its centre line (ICAO).
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Significant Point A specified geographical location used in defining an ATS route or the flight path of an aircraft and for other navigational and ATS purposes (ICAO). Terminal Control Area A control area normally established at the confluence of airways in the vicinity of one or more major aerodromes (ICAO). Threshold



The beginning of that portion of the runway useable for landing (ICAO).



Touchdown The point where the nominal glide path intercepts the runway. Note 7:- “Touchdown” as defined above is only a datum and is not necessarily the actual point at which the aircraft will touch the runway. Traffic Alert and Collision Avoidance System (TCAS) See System (ACAS).



Airborne



Collision



Avoidance



Track 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 (true, magnetic or grid). Vectoring Provision of navigational guidance to aircraft in the form of specific headings, based on the use of radar. VFR Flight



A flight conducted in accordance with the visual flight rules.



Visual Approach An approach by an IFR flight when either part or all of an instrument approach procedure is not completed and the approach is executed in visual reference to terrain. Note 8:- The specified minima are contained in Annex 2.



1.2



Abbreviations Abbreviations are given in the decode format below. Abbreviations are pronounced as each letter using the corresponding phonetics. Any deviations to this rule are given either against the abbreviation or as note in the end of the list. A A A/A AAD AAL ABM ABT ABV ACAS* ACC** ACCID ACFT ACK ACL ACPT ACT



Amber Air to Air Assigned altitude deviation Above Aerodrome Level Abeam About Above Airborne Collision Avoidance System (pronounced AY-KAS) (see TCAS) Area Control Centre or Area Control Notification of an aircraft accident Aircraft Acknowledge Altimeter Check Location Accept or accepted Active or Activated or Activity 36



AD ADA ADDN ADF** ADIZ ADJ ADR ADS-B** ADS-C** ADVS ADZ AES AFIL AFIS AFTN** AFS AFT A/G AGA AGCS AGL AGN AIC AIP AIRAC AIREP* AIRMET* AIS AIRPROX* ALA ALERFA* ALR ALS ALT ALTN AMA AMD AMDT AMS AMSL AMSS ANO AOC AP APAPI * APCH APN APP APR APRX APV



Aerodrome Advisory Area Addition or Additional Automatic Direction-Finding Equipment Air Defence Identification Zone (pronounced AY-DIZ) Adjacent Advisory Route Automatic Dependent Surveillance-Broadcast Automatic Dependent Surveillance-Contract Advisory Service Advice Aircraft Earth Station Flight plan filed in the air Aerodrome Flight Information Service Aeronautical Fixed Telecommunication Network Aeronautical Fixed Service After (time or place) Air to Ground Aerodrome, air routes and ground aids Air Ground Communication Service Above Ground Level Again Aeronautical Information Circular Aeronautical Information Publication Aeronautical Information Regulation and Control Air Report Information concerning en-route weather phenomena which may affect the safety of low-level aircraft operations Aeronautical Information Service Code word used in air traffic incident to designate aircraft proximity. Alighting area Alert phase Alerting service Approach lighting system Altitude Alternate or alternating (light alternates in colour or alternate aerodrome) Area Minimum Altitude Amend or Amended Amendment Aeronautical Mobile Service Above Mean Sea Level Aeronautical Mobile Satellite Service Air Navigation Order Aerodrome Obstacle Chart Airport Abbreviated Precision Approach Path Indicator (pronounced AY-PAPI) Approach Apron Approach control office or approach control or approach control services April Approximate or Approximately Approve or Approved or Approval 37



ARFOR ARNG ARO ARP AS ASC ASDA ASPH ATA** ATC** ATCO* ATD** ATFM ATIS* ATM ATN ATS ATSU ATSOCAS ATTN AT-VASIS* ATZ AUG AUW AUTH AUX AVASIS AVBL AVG AVGAS* AWY AZM



Area forecast Arrange Air traffic services reporting office Air Report (message type designator) Altostratus Ascend or ascending to Accelerated stop distance available Asphalt Actual Time of Arrival Air Traffic Control (in general) Air Traffic Control Officer (M) Actual Time of Departure Air traffic flow management Automatic Terminal Information Service Air traffic management Aeronautical telecommunication network Air Traffic Service Air Traffic Service Unit Air Traffic Services outside Controlled Airspace Attention Abbreviated T Visual Approach Slope Indicator System (pronounced AY- TEEVASIS) Aerodrome Traffic Zone August All up weight Authorised or Authorisation Auxilliary Abbreviated visual approach slope indicator system Available Average Aviation gasoline Airway Azimuth



B B BA BASE* BCFG BCN BCST BDRY BECMG BFR BKN BLDG BLO BLSN BLW BRG BRKG



Blue Braking action Cloud base Fog patches Beacon Broadcast Boundary Becoming Before Broken Building Below clouds Blowing snow Below Bearing Breaking 38



BTN



Between



C C CAT CAVOK* CB** CC CDN CFM* CHG CIDIN CL CLBR CLD CLR CLSD CM CMB CMPL CNL CNS COM COND CONR COOR COORDS COP COR CPDLC** CS C/S CTA CTAM CTC CTN CTR CU CW CWY



Degree Celsius (Centigrade) Category or clear air temperature Visibility, cloud and present weather better than prescribed values or conditions (CAVOK is pronounced as KAV-OH-KAY) Cumulonimbus (pronounced as CEE-BEE) Cirrocumulus Coordination (message type designator) Confirm or I confirm Change or changed Common ICAO data interchange network Centre line Calibration Cloud Clear(s) or cleared to or clearance Close or closed or closing Centimetre Climb to or climbing to Completion or complete Cancel or cancelled or flight plan cancellation (message type designator) Communication navigation and surveillance Communication Condition Continue(s) or Continued Coordinate or Coordination Coordinates Change over point Correct or correction or corrected (message type designator) Controller Pilot Data Link Communication (pronounced See Pee Dee Ell See) - A means of communication between a controller and aircrew using data link in conjuction with or instead of voice, for ATC. Cirrostratus Call sign Control area Climb to and maintain Contact Caution Control zone Cumulus Continuous wave Clearway



D D DA D-ATIS* DCD DCKG



Danger area (followed by identification) Decision altitude Data link automatic terminal information service (pronounced DEE-ATIS) Double channel duplex Docking 39



DCS DCT DE DEP DES DEST DETRESFA* DEV DFTI DGCA DF DH DISP DIST DIV DLA DLY DME** DNG DOC DP DPT DR DSB DTAM DTRT DUR DW DVOR DZ



Double channel simplex Direct (in relation to flight plan clearance and type of approach) From (used to precede the call sign of a calling station) Depart or departure Descend to or descending to Destination Distress phase Deviation Distance from touch down indicator Director General of Civil Aviation Direction Finding Decision height Displaced Distance Divert or diverting Delay or delayed (message type designator) Daily Distance measuring equipment Danger or dangerous Document(s) Dew point temperature Depth Dead Reckoning Double side band Descend to and maintain Deteriorate or deteriorating Duration Dual wheels Doppler VOR Drizzle



E EAT EB EET EFIS* ELBA* ELEV ELR EM EMERG EN END ENE ENRT EOBT EQPT ERC ESE EST ETA



Expected Approach Time East bound Estimated elapsed time Electronic Flight Instrument System (pronounced as EE-FIS) Emergency location beacon aircraft Elevation Extra long range Emission Emergency English Stop-end (related to RVR) East north east En-route Estimated off block time Equipment En-route chart East south east Estimate or estimated (message type designator) Estimated Time of Arrival 40



ETC ETD ETO EV EXC EXER EXP EXTD



Etcetera Estimated Time of Departure Estimated time over significant point Every Except Exercises or exercising or to exercise Expect or expected or expecting Extend or extending



F F FAC FAF FAL FAP FATO FAX FCST FCT FG FIC FIR** FIS FISA FISO* FL FLG FLR FLT FLTCK FLUC FLW FLY FM FMU FNA FOD FPL FPM FREQ FRNG FRQ FSL FSS FST Ft FTU FU FZ



Fixed Facilities Final Approach Fix Facilitation of international air transport Final approach point Final approach and take off area Fascimile transmission Forecast Friction coefficient Fog Flight Information Centre Flight Information Region Flight Information Service Automated flight information service Flight Information Service Officer Flight Level Flashing Flares Flight Flight check Fluctuating or fluctuated or fluctuation Follow(s) or following Fly or flying From Flow management unit Final approach Foreign Object Damage Filed flight plan (message type designator) Feet per minute Frequency Firing Frequent Full stop landing Flight service station First Foot (feet) Flying Training Unit (M) Smoke Freezing
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G G G/A G/A/G GAGAN* GAT GBAS* GCA** GEN GEO GES GLD GLONASS* GND GNDCK GS GMC GNSS** GP GPS** GPWS** GRAS* GS



Green Ground to Air Ground to Air and Air to Ground GPS and geostationary earth augmented navigation General Air Traffic Ground-based augmentation system (pronounced GEE-BAS) Ground Control Approach system or Ground Control Approach General Geographic Ground Earth Station Glider Global Orbiting Navigation Satellite System (pronounced Glo-NAS) Ground Ground check Gliding School (M) Ground Movement Control Global Navigation Satellite System Glide Path Global Positioning System Ground Proximity Warning System Ground-based regional augmentation system (pronounced GRASS) Ground speed



H H+ H24 HBN HDF HDG HEL HEL-H HEL-L HEM-L HF** HGT HJ HLDG HN HO HOL HOSP HPA HQ HR HS HX



Hours plus…minutes past the hour Continuous day and night service (H24 pronounced Aitch Twenty Fower) Hazard beacon High frequency direction finding station Heading Helicopter Heavy helicopter (radius of action in excess of 100 nm and capacity for evacuating more than 5 persons) Light helicopter (radius of action in excess of 50 nm and capacity for evacuating more than one person) Medium helicopter (radius of action in excess of 50-100 nm and capacity for evacuating more than 2-5 persons) High Frequency (3-30 MHz) Height or height above Sunrise to Sunset Holding Sunset to Sunrise Service available to meet operational requirements Holiday Hospital aircraft Hectopascal Headquarters Hours Service available during hours of scheduled operations No specific working hours 42



HZ Hz



Dust haze Hertz



I IAC IAF IAR IAS IBN ICAO* ID IDENT* IF IFR** IGA ILS** IM IMC** IMG IMPR IMT INA INBD INCERFA* INFO* INOP INP INPR INS INSTL INSTR INT INTL INTRG INTRP INTSF INTST IRVR ISA ISB ISOL



Instrument Approach Chart Initial Approach Fix Intersection of air routes Indicated Air Speed Identification beacon International Civil Aviation Organisation Identifier or Identify Identification Intermediate approach fix Instrument Flight Rules International General Aviation Instrument Landing System Inner Marker Instrument Meteorological Conditions Immigration Improve or Improving Immediate or immediately Initial Approach Inbound Uncertainty phase Information Inoperative If not possible In progress Inertial Navigation System Install or installed or installation Instrument Intersection International Interrogator Interrupt or interruption or interrupted Intensify or intensifying Intensity Instrumented Runway Visual Range International standard atmosphere Independent side band Isolated



J JAN JUL JUN



January July June



K Kg



Kilogramme(s) 43



KHz Km KMH KT KW



Kilohertz Kilometre(s) Kilometers per hour Knot(s) Kilowatt



L L L LAT LDA LDG LDI LEN LF LGT LGTD LIH LIL LIM LLZ LM LNAV* LNG LO LOC LONG LORAN* LRG LSQ LTD LTT LV LVL LYR



Left (runway identification) Locator (see LM, LO) Latitude Landing distance available Landing Landing direction indicator Length Low frequency (30-300 KHz) Light Lighted Light intensity high Light intensity low Light intensity medium Localizer Locator Middle Lateral navigation (pronounced as EL-NAV) Long (used to indicate the type of approach desired or required) Locater Outer Local or locally or location or located Longitude Long range navigation system Long range Line squall Limited Landline teletypewriter Light and variable (relative to wind) Level Layer or layered



M M MAG MAINT MAP MAPt MAR MATZ* MAX MAY Mb MCA MCW MDA



Mach number (followed by figures) or Meters (preceded by figures) Magnetic Maintenance Aeronautical maps or charts Missed Approach Point March Military Aerodrome Traffic Zone Maximum May Millibars Minimum crossing altitude Modulated Continuous Wave Minimum descent altitude 44



MDH MEA MEDA* MEHT MET* METAR* MHz MIFG MIL MIN* MKR MLS** MM MNM MNPS MNT MNTN MOA MOC MOD MON MOR MOV MPS MRA MRG MRP MS MSA MSG MSL MTU MWO



Minimum descent height Minimum enroute altitude Military Emergency Diversion Aerodrome Minimum eye height threshold (for VASI system) Meteorological or Meteorology Routine aviation aerodrome weather report Megahertz Shallow Fog Military Minutes Marker radio beacon Microwave Landing System Middle Marker Minimum Minimum navigation performance specification Monitor or monitoring or monitor Maintain Military operating area Minimum obstacle clearance (required) Moderate (used to indicate the intensity of weather phenomena, interference or static reports e.g. MODRA-Moderate rain) Monday Mandatory Occurrence Report Move or moving or movement Meters per second Minimum reception altitude Medium range ATS/MET reporting point Minus Minimum sector altitude Message Mean sea level Metric units Meteorological watch office



N N NAV NC NDB** NE NGT NIL** NM NML NNE NNW NOF NOSIG**



North or northern latitude Navigation No change Non-Directional Radio Beacon North East Night None or I have nothing to send to you Nautical mile Normal North North East North North West International NOTAM Office No significant change (used in trend type landing forecasts)
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NOTAM NOV NR NS NW NXT



A notice containing information concerning the establishment, condition or change in any aeronautical facility, service, procedure or hazard, the timely knowledge of which is essential to personnel concerned with flight operations. November Number Nimbostratus North West Next



O OAC OAS OBS OBST OBSTR* OCA OCA OCC OCH OCNL OCS OCT OCU OM OPC OPMET* OPN OPR OPS* O/R OTP OTS OUBD



Oceanic Area Control Unit Obstacle assessment surface Observe or observed or observation Obstacle Obstruction Oceanic Control Area Obstacle Clearance Altitude Occulting light Obstacle Clearance Height Occasional or occasionally Obstacle clearance surface October Operational Conversion Unit (M) Outer Marker Operational Control Communications Operational Meteorological (information) Open or opened or opening Operator or operate or operative or operating or operational Operations On request On top Organised track system Out of bound



P P PALS PANS PAPI* PAR** PARL PAX PCN PDC** PER PERM PIB PJE PLA PLN



Prohibited area (followed by identification) Precision approach lighting system Procedure for air navigation services Precision Approach Path Indicator (pronounced PAPI) Precision Approach Radar (M) Parallel Passengers Pavement classification number Pre departure clearrance Performance Permanent Pre-flight information bulletin Parachute jumping exercise Practice low approach Flight plan 46



PN PNR POB POSS PPI PPR PRI PRKG PROB PROC PROV PS PSN PSP PSR** PTN PVT PWR



Prior notice required Point of no return (Total) Persons on Board Possible Plan position indicator Prior permission required Primary Parking Probability Procedure Provisional Plus Position Pierced steel plank Primary surveillance radar Procedure turn Private Power



Q QBI QDM QDR QFE QNE QNH QTE QUAD



Compulsory IFR flight Magnetic heading (zero wind) (Sometimes employed to indicate magnetic heading of a runway) Magnetic bearing Altimeter subscale setting to indicate height above either aerodrome elevation, or threshold elevation, or helideck elevation Landing altimeter reading when subscale set 1013 millibars Altimeter subscale setting to indicate elevation (AMSL) when on the ground and altitude in the air True Bearing Quadrant



R R R R RA RAC RAD RAG RAI RAIM* RASH RCA RCC RCF RCL RCLL RDH RDL



Red Restricted area (followed by identification) Runway (runway identification) Resolution Advisory (see TCAS) Rules of the air traffic services Radius Runway arresting gear Runway alignment indication Receiver autonomous integrity monitoring (pronounced as RAIM, similar to ‘rain’) Rain showers Reach cruising altitude Rescue Co-ordination Centre Radio communication failure (message type designator) Runway centre line Runway centre line lights Reference datum height (for ILS) Radial 47



RDO REC REDL REF REG RENL REP RERTE RES RFC RG RH RIF RITE RLLS RMK RNAV* RNP** ROC ROD ROFOR RON RPL RPLC RPS RPS RPT RQMNTS RQP RQS RR RSC RSCD RSP RSR RTE RTF RTG RTHL RTN RTS RTT RTZL RUT RV RVR** RVSM** RWY



Radio Receive or receiver Runway edge lights Reference to or refer to Registration Runway end lights Report or reporting or reporting to Re-route Reservation Radio facility chart Range Rescue helicopter Reclearance in flight Right (direction of turn) Runway lead in lighting system Remark Area navigation (to be pronounced “AR NAV”) Required navigation performance Rate of climb Rate of descent Route forecast (in aeronautical meteorological code) Receiving only Repetitive flight plan Replace Radar position symbol Regional Pressure Setting Repeat Requirements Request flight plan (message type designator) Request supplementary flight plan (message type designator) Report reaching Rescue sub centre Runway surface condition Responder beacon En-route surveillance radar Route Radiotelephone/Radiotelephony Radio telegraph Runway threshold lights Return or returned or returning Return to service Radio teletypewriter Runway touch down zone light Standard regional route transmitting frequencies Rescue vessel Runway Visual Range Reduced Vertical Separation Minima (pronounced AHH VEE ESS EMM) Runway



S S



South or southern latitude 48



SALS SAN SAP SAR SARPS SAT SATCOM* SB SBAS* SC SCT SDBY SE SEC SECT SELCAL* SEP SER SEV SFC SGL SID* SIF SIGMET* SIGWX SIMUL SKED SLW SMC SMR SPECI* SPECIAL* SPL SPOT* SQ SR SRA SRE SRG SRR SRY SS SSB SSE SSR** SST SSW ST STA STANAG STAR*



Simple approach lighting system Sanitary As soon as possible Search and Rescue Standards and recommended practices (ICAO) Saturday Satellite communication South bound Satellite-based augmentation system (pronounced ESS-BAS) Strato cumulus Scattered Standby South east Seconds Sector Selective calling system September Service or servicing or served Serve (used e.g. to qualify icing and turbulence reports) Surface Signal Standard Instrument Departure Selective identification feature Significant information concerning en-route weather phenomena which may affect the safety of aircraft operations Significant weather Simultaneous or simultaneously Schedule or scheduled Slow Surface movement control Surface movement radar Aviation selected special weather report (in aeronautical, meteorological code) Special meteorological report (in aeronautical, meteorological code) Supplementary flight plan (message type designator) Spot wind Squall Sunrise Surveillance Radar Approach Surveillance Radar element of PAR system Short range Search and rescue region Secondary Sunset Single side band South south east Secondary Surveillance Radar Supersonic transport South south west Stratus Straight in approach Standing Agreement (M) Standard Instrument Arrival 49



STD STF STN STNR STOL STWL SUBJ SUN SUP SUPPS SVC SVCBL SW SWY



Standard Stratiform Station Stationary Short take off and landing Stopway lights Subject to Sunday Supplement (AIP supplement) Regional supplementary procedures Service message Serviceable South west Stopway



T T TA TA TACAN* TAF* TAIL* TAR TAS TAX TCAS* TCAS RA* TCU TDZ TECR TEL TEMPO* TFC TGL TGS THR THRU THU TIL* TKOF TLOF TMA** TOC TODA TOP TORA TP TR TRA TREND* TRNG



Temperature Traffic Advisory (see TCAS) Transition altitude UHF Tactical air navigation Terminal Aerodrome Forecast Tail wind Terminal area surveillance radar True air speed Taxiing or taxi Traffic Alert and Collision Avoidance System (pronounced TEE-CAS) (see ACAS) Traffic Alert and Collision Avoidance System (pronounced TEE-CAS-AR-AY) Towering cumulus Touchdown zone Technical reason Telephone Temporary or temporarily Traffic Touch and go landing Taxiing guidance system Threshold Through Thursday Until Take off Touch down and lift off area Terminal Control Area Top of climb Take off distance available Cloud top Take off run available Turning point Track Temporary reserved air space Trend forecast Training 50



TRANS TRL TS TSUNAMI* TT TUE TURB TVOR T-VASIS TWR TWU TWY TWYL TYT TYPH



Transmit or transmitter Transition level Thunder storm Tsunami (used in aerodrome warnings) Teletypewriter Tuesday Turbulence Terminal VHF Omni Range T Visual Approach Slope Indicator System (pronounced TEE-VASIS) Aerodrome Control Tower pr aerodrome control Tactical Weapons Unit (M) Taxi Taxiway link Type of aircraft Typhoon



U UAB UAC UAR UAS UFN UHF* UIC UIR** ULR UNA UNL UNREL U/S UTA UTC



Until advised by… Upper area control centre Upper air route Upper Airspace Until further notice Ultra High Frequency (300-3000 MHz) Upper information centre Upper Flight Information Region Ultra long range Unable Unlimited Unreliable Unserviceable Upper control area Coordinated universal time



V VA VAC VAR VASIS* VCY VDF VER VFR** VHF** VIP VIS VLF VLR VMC** VOLMET* VOR**



Volcanic ash Visual approach chart Visual aural radio range/ magnetic variation Visual Approach Slope Indicator System (pronounced VASIS) Vicinity Very High Frequency Direction-Finding Station Vertical Visual Flight Rules Very High Frequency (30 to 300 MHz) Very Important Person Visibility Very Low Frequency (3-30 KHz) Very long range (navigation) Visual Meteorological Conditions Meteorological information for aircraft in flight VHF Omnidirectional Radio Range 51



VORTAC* VOT VRB VSA VSP VTOL



VOR and TACAN combination VOR airborne equipment test facility Variable By reference to ground Vertical speed Vertical take off and landing



W W WAC WAAS* WBAR WDI WDSPR WED WEF WI WID WIF WILCO WIP WKN WNW WPT WRNG WS WSW WT WTSPT WX



West or western latitude or white World aeronautical chart ICAO 1:10,00,000 Wide Area Augmentation System Wing bar lights Wing direction indicator Wide spread Wednesday With effect from or effective immediately Within Width With immediate effect or effective immediately Will comply Work in progress Weaken or weakening West North West Waypoint Warning Wind shear West south west Weight Waterspout Weather



X X XBAR XNG XS



Cross Cross bar (of approach lighting system) Crossing Atmospherics



Y Y YCZ YES* YR



Yellow Yellow caution zone (RWY lighting) Affirmative Yours



* Transmitted as spoken word; e.g. AIRPROX is pronounced as airprox and not as Alpha India Romeo Papa Romeo Oscar X-ray. ** Transmitted using the individual letters in non-phonetic form; e.g. VOR is transmitted as VO-R and not as Victor Oscar Romeo.
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1.3



Context In order for the reader to understand the context in which specific phrases are used, most of the examples of phraseology in this manual relate to typical situations. The call signs used in the examples are fictitious; any resemblance to actual call signs is purely coincidental. All the locations used in the examples are Indian to aid the reader to comprehend the examples in a local perspective. In the examples, the initial transmission (message) is in bold type. Commas have been used in the messages to exercise a very brief pause in order to differentiate between the elements of the message. This would be helpful to the reader while practising the transmissions.



----------------
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CHAPTER 2 GENERAL OPERATING PROCEDURES 2.1



Introduction Radiotelephony (RTF) is the medium by which pilots and ground personnel communicate with each other. For the safe and expeditious aircraft operations, the information and instructions transmitted are of vital importance. However, the use of non-standard procedures and phraseology can cause misunderstanding. Use of non-standard procedures and phraseology have been the cause of many incidents and accidents. Thus it is very important to use correct and precise standardised phraseology. 2.2



Transmitting Technique



2.2.1 The following transmitting techniques are highly recommended to assist in ensuring that transmitted speech is clearly and satisfactorily received. (a) Before transmitting, receiver volume is to be set at the optimum level. Listen-out on the frequency to be used to ensure that there will be no interference with a transmission from another station. (b) One must be familiar with microphone operating techniques. Do not turn your head away from the microphone while talking or vary the distance between the microphone and your mouth. Speech may be severely distorted by: (i) Keeping the microphone too close while speaking; (ii) Lips touching the microphone; or (iii) Holding the microphone or boom with the fingers (of a combined headset/microphone system). (c) Speech should be clear and distinct, using a normal conversation tone. (d) An even rate of speech not exceeding 100 words per minute should be used. When it is expected that the message will be written down by the recipients, speech should be at a slightly slower rate. (e) Speaking volume must be maintained at a constant level. (f) Before and after numbers, a slight pause will assist in making them easier to understand. (g) Using hesitation sounds such as ‘er’ must be avoided. (h) Exchange of courtesies and entering into non-operational conversations is to be avoided. (i) Depress the press-to-talk switch fully before speaking and do not release it until the message is complete. This will ensure that the entire message is transmitted. However, do not depress transmit switch until ready to speak, this will block the channel. (j) Mother tongue of the person receiving the message may not be English. Therefore, speak clearly and as far as possible, use standard radiotelephony (RTF) words and phrases.
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(k) Wait for a period of at least 10 seconds before making a second call. This will avoid unnecessary transmissions while the receiving station is getting ready to reply to the initial call. 2.2.2



Language to be Used The air-ground radiotelephony communications shall be conducted in the language normally used by the station on the ground or in the English language. The language normally used by the station on the ground may not be the language of the State in which it is located. A common language may be agreed upon regionally as a requirement for stations on the ground in that region. On request from any aircraft station, English language must be made available, at all stations on the ground that are serving designated airports and routes used by international air services. 2.3



Transmission of Letters



2.3.1 In RTF, letters are usually spoken in the form of phonetics. If it is required to expedite communications, the use of phonetic spelling should be avoided if there is no risk of this affecting correct reception and intelligibility of the message. 2.3.2 Each letter in the aircraft call sign, except the telephony designator and the type of aircraft, should be spoken separately using the phonetic spelling. 2.3.3 The words to be used when using the phonetic spelling are given below. Underlined syllables are to be emphasised. Table 2.1 Phonetic word of English alphabets Letter



Word



Appropriate pronunciation



A



Alpha



AL FAH



B



Bravo



BRAH VO H



C



Charlie



CHAR LEE or SHAR LEE



D



Delta



DELL TAH



E



Echo



ECK OH



F



Foxtrot



FOKS TROT



G



Golf



GOLF



H



Hotel



HOH TELL



I



India



IN DEE AH



J



Juliett



JEW LEE ETT



K



Kilo



KEY LOH



L



Lima



LEE MAH



M



Mike



MIKE



N



November



NO VEM BER



O



Oscar



OSS CAH



P



Papa



PAH PAH



Q



Quebec



KEH BECK



R



Romeo



ROW ME OH



S



Sierra



SEE AIR RAH 55



2.4



T



Tango



TANG GO



U



Uniform



YOU NEE FORM or OO NEE FORM



V



Victor



VIK TAH



W



Whiskey



WISS KEY



X



X-ray



ECKS RAY



Y



Yankee



YANG KEE



Z



Zulu



ZOO LOO



Transmission of Numbers



2.4.1 When the English language is used for communication, numbers should be transmitted using the following pronunciation. The syllables in capital letters are to be stressed; for example, the two syllables in ZE-RO are given equal emphasis, whereas the first syllable of FOW-er is given primary emphasis. Table 2.2 English numbers and their pronunciation Numeral or numeral element



Latin alphabet representation



0



ZE-RO



1



WUN



2



TOO



3



TREE



4



FOW-er



5



FIFE



6



SIX



7



SEV-en



8



AIT



9



NIN-er



Decimal



DAY-SEE-MAL



Hundred



HUN-dred



Thousand



TOU-SAND



2.4.2 All numbers, other than as specified in 2.4.3, will be transmitted, pronouncing each digit separately. Table 2.3 Pronunciation of numbers in different usages Aircraft call signs



Transmitted as



JET 062 Sahara 221



Jet Air zero six two Sahara two two one



56



Flight levels



Transmitted as



FL100 FL180



Flight Level one zero zero Flight Level one eight zero



Headings



Transmitted as



150 degrees 080 degrees



Heading one five zero Heading zero eight zero



Wind direction and speed



Transmitted as



200 degrees 25 knots



Wind two zero zero degrees two five knots



160 degrees 18 knots gusting 30 knots



Wind one six zero degrees one eight knots gusting three zero knots



Transponder codes



Transmitted as



2 400 4 203



Squawk two four zero zero Squawk four two zero three



Runway



Transmitted as



27 30



Runway two seven Runway three zero



Altimeter setting



Transmitted as



1 010 1 000



QNH one zero one zero QNH one zero zero zero



2.4.3 All numbers used in the transmission of altitude, height, cloud height, visibility and runway visual range (RVR) information which contain whole hundreds and whole thousands must be transmitted by pronouncing each digit in the number of hundreds or thousands followed by the word HUNDRED or TOUSAND as appropriate. Combinations of thousands and whole hundreds shall be transmitted by pronouncing each digit in the number of thousands followed by the word TOUSAND and the number of hundreds followed by the word HUNDRED; examples of this convention are as follows:



Altitude



Table 2.4 Exceptions for pronunciation of numbers Transmitted as



800 3400 12000



Eight hundred Three thousand four hundred One two thousand



Cloud height



Transmitted as



2200 4300



Two thousand two hundred Four thousand three hundred 57



Visibility



Transmitted as



1000 700



Visibility one thousand Visibility seven hundred



Runway visual range



Transmitted as



600 1700



RVR six hundred RVR one thousand seven hundred



2.4.4 When indicating the frequency of the transmitting channel in VHF RT communications, all six digits of the frequency should be used. Exceptions to this rule are given in 2.4.5. If both fifth and sixth digits are zeros, only the first four digits should be used. Examples are given below:



Channel



Table 2.5 Transmission of frequency indications Transmitted as



118.000



ONE ONE EIGHT DECIMAL ZERO



118.005



ONE ONE EIGHT DECIMAL ZERO ZERO FIVE



118.010



ONE ONE EIGHT DECIMAL ZERO ONE ZERO



118.025



ONE ONE EIGHT DECIMAL ZERO TWO FIVE



118.050



ONE ONE EIGHT DECIMAL ZERO FIVE ZERO



118.100



ONE ONE EIGHT DECIMAL ONE



Note 1:- There are two types of VHF communication systems with respect to the channel spacing. Channel spacing can either be 8.33 KHz or 25 KHz. On some aircraft installations (especially older systems) with a channel separation capability of 25 KHz or more, it is possible to select only the first five digits of the frequency on the control unit of VHF communication system. In the newer systems with 8.33 KHz channel spacing, it is possible to select all the six digits of the frequency. In some airspace, only five digits of the frequency are used and in some other airspace, all the six digits of the frequency are used. Therefore, caution must be exercised in indicating the frequency, while flying in airspace which uses only five digits of the frequency but the aircraft equipment is capable of selecting all the six digits (8.33 KHz spacing). Similarly, caution must be exercised in indicating the frequency while flying in airspace which uses all the six digits of the frequency, but the aircraft equipment is capable of selecting only the first five digits of the frequency. Note 2:- The frequency allotment for worldwide utilisation is given in ICAO Annex 10, Volume V, Table 4-1. 2.4.5 In airspace where all VHF voice communications channels are separated by 25 kHz or more and the use of six digits as in 2.4.4 is not substantiated by the operational requirement determined by the appropriated authorities, the first five digits of the numerical designator should be used, except in the case of both the fifth and sixth digits being zeros, in which case only the first four digits should be used. Note 3:- The following examples illustrate the application of the procedure in 2.4.5 and the associated settings of the aircraft radio management panel for communication equipment with channel separation capabilities of 25 kHz and 8.33/25 kHz. 58



Table 2.6 Transmission of frequency indications Radio management panel setting for communication equipment with 8.33/ 25 kHz Channel Transmitted as 25 kHz (5 digits) (6 digits) 118.000 ONE ONE EIGHT DECIMAL ZERO 118.00 118.000



2.5



118.025 ONE ONE EIGHT DECIMAL ZERO TWO



118.02



118.025



118.050 ONE ONE EIGHT DECIMAL ZERO FIVE



118.05



118.050



118.075 ONE ONE EIGHT DECIMAL ZERO SEVEN



118.07



118.075



118.100 ONE ONE EIGHT DECIMAL ONE



118.10



118.100



Transmission of Time



2.5.1 When transmitting time, only the minutes of the hour are required to be transmitted. Each digit should be pronounced separately. However, if there is any possibility of confusion, the hour too should be included. Time checks are given to the nearest half minute and preceded by the word 'TIME'. Coordinated Universal Time (UTC) is to be used at all times, unless specified. 2400 hours designates midnight, the end of the day, and 0000 hours the beginning of the day. Following examples illustrate the idea. Table 2.7 Transmission of time Time



Transmitted as



Pronounced as



0823



Two Three or Zero Eight Two Three



TOO TREE (or ZERO AIT TOO TREE)



1300



One Three Zero Zero



WUN TREE ZERO ZERO



2057



Five Seven or Two Zero Five Seven



FIFE SEVEN (or TOO ZERO FIFE SEVEN)



2.5.2 Pilots may require checking the time with the ATS unit. Time checks are given to the nearest half minute. VTABC DELHI CONTROL, TIME 0611 Or VTABC DELHI CONTROL, TIME 0715 AND HALF



DELHI CONTROL VTABC, REQUEST TIME CHECK



2.6



Standard Words and Phrases



The following standard words and phrases are used in radiotelephony communications as appropriate and have the meanings as given below:
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Word/Phrase



Meaning



ACKNOWLEDGE



“Let me know that you have received and understood this message



AFFIRM



“Yes



APPROVED



“Permission for proposed action granted”



BREAK



“I hereby indicate the separation between portions of the message” Note 4:- To be used where there is no clear distinction between the text and other portions of the message.



BREAK BREAK



“I hereby indicate the separation between messages transmitted to different aircraft in a very busy environment”



CANCEL



“Annul the previously transmitted clearance”



CHANGING TO



I intend to call . . . (unit) on . . . (frequency)



CHECK



Note 5:- Used when an aircraft is leaving a network regular station and transferring to a pilot-to-controller channel. “Examine a system or procedure” Note 6:- Not to be used in any other context. No answer is normally expected.



CLEARED



“Authorised to proceed under the conditions specified”



CONFIRM



“I request verification of: (clearance, instruction, action, information)”



CONTACT



“Establish communication with…”



CORRECT



“True” or “Accurate”



CORRECTION



“An error has been made in this transmission (or message indicated). The correct version is…”



DISREGARD



“Ignore”



GO AHEAD



“Proceed with your message” Note 7:- Not used whenever the possibility exists of misconstruing GO AHEAD for authorisation to proceed. Also see Note 16 below.



HOW DO YOU READ



“What is the readability of my transmission?”



I SAY AGAIN



“I repeat for clarity or emphasis”



MAINTAIN



“Continue in accordance with the condition(s) specified or in its literal sense”, e.g. “maintain VFR”



MONITOR



“Listen out on …”(frequency)



NEGATIVE



“No” or “Permission not granted” or “That is not correct” or “not capable”
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OUT



“This exchange of transmissions is ended and no response is expected” Note 8:- Not normally used in VHF communications



OVER



“My transmission is ended and I expect a response from you” Note 9:- Not normally used in VHF communication



READ BACK



“Repeat all, or the specified part, of this message back to me exactly as received



RECLEARED



“A change has been made to your last clearance and this new clearance supersedes your previous clearance or part thereof”



REPORT



“Pass me the following information…”



REQUEST



“I should like to know…”or “I wish to obtain…



ROGER



“I have received all of your last transmission”



SAY AGAIN



“Repeat all, or the following part, of your last transmission”



SPEAK SLOWER



“Reduce your rate of speech”



STANDBY



“Wait and I will call you” Note 10:- The caller would normally re-establish contact if the delay is lengthy. STANDBY is not an approval or denial.



UNABLE



“I cannot comply with your request, instruction, or clearance” Note 11:- UNABLE is normally followed by a reason



WILCO



(Abbreviation for “will comply”) “I understand your message and will comply with it”



WORDS TWICE



(a) As a request: “Communication is difficult. Please send every word or group of words twice” (b) As information: “Since communication is difficult, every word or group of words in this message will be sent twice”



Note 12:-The phrase “GO AHEAD” has been deleted vide Amendment No. 82 dated 22 Nov 2007 to the ICAO Annex 10 Volume II (deletion is mentioned specifically in ICAO Doc 9432 AN/925, Manual of Radiotelephony, 4th edition-2007). In its place, the use of the calling aeronautical station’s call sign followed by the answering aeronautical station’s call sign shall be considered the invitation to proceed with transmission by the station calling. Note 13:-Phrase “GO AHEAD” is used in AIP publications Manual of ATS Part 1 and CNS Manual Part II (Communication Procedures). Both these publications clearly mention that in case 61



of any difference with ICAO prescribed standards, the standards prescribed in these manuals shall prevail. Thus, it is recommended to use the phrase wherever suitable. 2.7



Call Signs



2.7.1



Call Signs of Aeronautical Stations



2.7.1.1 Call signs of aeronautical stations of the name of the location followed by a suffix. The suffix indicates the type of unit or service provided. Unit of service



Service



Area control centre



CONTROL



Radar (in general)



RADAR



Approach control



APPROACH



Approach control radar arrivals



ARRIVAL



Approach control radar departures



DEPARTURE



Aerodrome control



TOWER



Surface movement control



GROUND



Clearance delivery



DELIVERY



Precision approach radar



PRECISION



Direction-finding station



HOMER



Flight information service



INFORMATION



Apron control



APRON



Company dispatch



DISPATCH



Aeronautical station



RADIO



Flow control



FLOW



2.7.1.2 When satisfactory communication has been established, and provided that there will be no confusion, the name of the location or the call sign suffix may be omitted. 2.7.2 Aircraft Call Signs 2.7.2.1 An aircraft call sign shall be one of the following types: Type



Example



(a) the characters corresponding to the registration marking of the aircraft



VTABC or Cessna VTABC



(b) the telephony designator of the aircraft operating agency, followed by the last four characters of the registration marking of the aircraft: or



SPIRIT AIR TABC



(c) the telephony designator of the aircraft operating agency,



IC 221
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followed by the flight identification 2.7.2.2 Once satisfactory communication has been established, and no confusion is likely to occur, aircraft call signs specified in 2.7.2.1 may be abbreviated as follows: Type



Example



(a) the first and at least the last two characters of the aircraft registration



VBC or Cessna BC



(b) the telephony designator of the aircraft operating agency followed by at least the last two characters of the aircraft registration;



SPIRIT AIR BC



(c) no abbreviated form



IC221



2.7.2.3 An aircraft must not change its type of call sign during flight except when there is a likelihood that confusion may occur because of similar call signs; even in such cases, an aircraft may be instructed by an air traffic control unit to change the type of its call sign temporarily. 2.7.2.4 Aircraft in the heavy wake turbulence category should transmit the word ‘HEAVY’ immediately after the aircraft call sign in the initial contact between such aircraft and ATS units. Categories of aircraft according to their maximum certified take-off mass are given below: (a) HEAVY (H) – all aircraft types of 1,36,000 kg or more (Boeing B787, B777, B767, B747, Airbus A380, A350, A340, A330, A310, A300, McDonnell Douglas DC–10, DC–8, MD–11, Ilyushin IL96, IL86, Antonov AN 225, AN124) (b) MEDIUM (M) – aircraft types less than 1,36,000 kg but more than 7,000 kg (Boeing B727, B737 and B757, B717, Airbus A321, A320, A319, A318, Fokker Friendship, Metro 4, BAe–146, Dash 8, ATR–72, Hercules, DC–3 and Saab 340, Bombardier Q400, CRJ900, CRJ200, Embraer ERJ145, 190, 175, 170, ATR 42-500, Avro RJ-85) (c) LIGHT (L) – aircraft types of 7,000 kg or less (Cessna 402 and 421, Islander, Nomad, Piper Navajo and Beech 99, Dornier 228-201). 2.8



Communications



2.8.1



Establishment and Continuation of Communications



2.8.1.1 When establishing communications, an aircraft should use the full call sign of both the aircraft and the aeronautical station. The aircraft should use its abbreviated call sign only after it has been addressed in the abbreviated form by the aeronautical station.



MUMBAI TOWER VTABC



VBC MUMBAI TOWER, GO AHEAD



MUMBAI TOWER VBC, REQUEST TIME CHECK



VBC, TIME 1312, MUMBAI TOWER



2.8.1.2 When a ground station wishes to broadcast information, the message should begin with the call “ALL STATIONS” 63



ALL STATIONS MANGALORE CONTROL, GOA VOR ON TEST



2.8.1.3 When an aircraft wishes to broadcast information to aircraft in its vicinity, the message should begin with the call “ALL STATIONS”. ALL STATIONS VTABC, NORTHBOUND MANGALORE VOR TO GOA, LEAVING FL 260, DESCENDING TO FL 150



No reply is expected to such general calls unless individual stations are subsequently called upon to acknowledge receipt. 2.8.1.4 If there is doubt whether a message has been correctly received, a full or part repetition of the message should be requested. Phrase



Meaning



SAY AGAIN



Repeat entire message



SAY AGAIN…(item)



Repeat specific item



SAY AGAIN ALL BEFORE…(the first word satisfactorily received)



Repeat part of message



SAY AGAIN ALL AFTER…(the last word satisfactorily received)



Repeat part of message



SAY AGAIN ALL BETWEEN…AND…



Repeat part of message



2.8.1.5 When a called station is uncertain of the identity of the calling station, the calling station should be requested to repeat its call sign until the identity is established. MANGALORE TOWER AI 125



STATION CALLING MANGALORE TOWER, SAY AGAIN YOUR CALL SIGN



MANGALORE TOWER AI 125



AI 125 MANGALORE TOWER, GO AHEAD



2.8.1.6 If an error is made in a transmission, the word “CORRECTION” should be spoken, the last correct group or phrase should be repeated and then the correct version should be transmitted. DELHI CONTROL JETLITE 221, LUCKNOW 09, FL 330, KANPUR 49, CORRECTION KANPUR 59
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JETLITE 221 DELHI CONTROL, ROGER



2.8.1.7 To make a correction by repeating the entire message, the operator should use the phrase “CORRECTION I SAY AGAIN” and then transmit the message a second time. 2.8.1.8 If the reception is likely to be difficult, important elements of the message should be spoken twice. CHENNAI TOWER VTABC, 2500 FEET, I SAY AGAIN 2500 FEET, PORT ENGINE ON FIRE, PORT ENGINE ON FIRE



2.8.1.9 Receipt of information should be signified by the use of the receiving stations’ call sign or the Roger phrase and call sign. Messages such as ‘call sign-copy the weather’ or ‘call sign-copy the traffic’ must not be used. 2.8.2



Transfer of Communications



2.8.2.1 The aeronautical station providing ATC service to the aircraft shall advise the aircraft to change from one radio frequency to another in accordance with agreed procedures. If the aircraft does not receive such an advice, the aircraft shall notify the aeronautical station before changing over. Aircraft flying in controlled airspace must obtain permission from the controlling authority before changing the frequency. VTAME KOLKOTA APP, CONTACT KOLKOTA TWR 118.1



KOLKOTA TWR 118.1, VTAME KOLKOTA APP VTAME, CHANGING OVER TO KOLKOTA TWR 118.1



(In the absence of change over advice) 2.8.2.2 When a controller cannot immediately reply a call, he may instruct an aircraft to ‘stand by’ on that frequency. It means that the ATS unit intends to initiate communications soon and the aircraft should “monitor” a frequency on which information is being broadcast.



2.8.3



VTAME, STAND BY FOR DELHI TWR 118.1



118.1 VTAME



VTAME MONITOR ATIS 126.4



MONITORING 124.6, VTAME



Clearance and Read-back Requirements



2.8.3.1 Provisions governing clearances are contained in the A n n e x 1 1 – A i r T r a f f i c Services and the Procedures for Air Navigation Services – Air Traffic 65



M a n a g e m e n t ( PANS-ATM, Doc 4444). A clearance may consist of a detailed description of the route and levels to be flown or as brief as a landing clearance. 2.8.3.2 To avoid wasteful repetition, controllers will pass a clearance slowly and clearly since the pilot needs to write it down. As far as possible, a route clearance should be passed to an aircraft before start up and by using the full call sign of the aircraft. When a pilot is engaged in complicated taxiing manoeuvres, controllers will generally avoid passing a clearance. Under no circumstances should a clearance be passed when the pilot is engaged in line up or take-off manoeuvres. 2.8.3.3 An ATC route clearance is NOT an instruction to take-off or enter an active runway. The words 'TAKE-OFF' are used only when an aircraft is cleared for take-off. At all other times, the word 'DEPARTURE' is used. 2.8.3.4 Read-back requirements are made compulsory in the interests of flight safety. Read-back requirement is mandatory in order to avoid any misunderstanding in transmission and reception of ATC clearances and instructions. By strictly adhering to read-back procedures, it can be ensured that the clearance has been received correctly and also that the clearance was transmitted as intended. It also ascertains that the right aircraft-and only that aircraft- will take action on the clearance. 2.8.3.5 The following clearances/instruction should always be read back: (a) ATC clearances (b) Clearances and instructions to enter, land on, take-off from, hold short of, cross and backtrack on any runway and (c) Runway-in-use, altimeter settings, SSR codes, level instructions, heading and speed instructions and, whether issued by controller or contained in ATIS broadcasts, transition levels. 2.8.3.6 Other clearances and instructions, including conditional clearances shall be read-back or acknowledged so that clear indication is given that the instructions have been understood and will be complied with.



2.8.3.7



AI 505 CLEARED TO DELHI VIA A1, FL 280, RUNWAY 28, SQUAWK 5300



CLEARED TO DELHI VIA A1, FL280, RUNWAY 28, SQUAWK 5300, AI 505



G-CD WHEN AIRBORNE TURN RIGHT, LEAVE CONTROL ZONE VIA ROUTE ECHO



RIGHT TURN, VIA ROUTE ECHO, G-CD



Aircraft should terminate the read-back by its call sign. VTABJ, CROSS OPEGA FL 180



CROSS OPEGA FL 180, VTABJ



G-CD, HOLD POSITION



HOLDING, G-CD
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VTAJJ, SQUAWK 6402



SQUAWK 6402, VTAJJ



2.8.3.8 The controller shall listen to the read-back to make sure that the clearance or instruction has been correctly acknowledged by the flight crew. 2.8.3.9 If the pilot’s read-back of a clearance or instruction is incorrect, the controller should transmit the word “NEGATIVE I SAY AGAIN” followed by the correct version again.



G-CD, QNH 1003



QNH, 1013, G-CD



G-CD, NEGATIVE, I SAY AGAIN, QNH 1003



QNH, 1003 G-CD



2.8.3.10 If there is a doubt that whether a pilot can comply with an ATC clearance or instruction, the controller may follow the clearance or instruction by the phrase “if unable”, and subsequently offer an alternative. If at any time a pilot receives a clearance or instruction which cannot be complied with, that pilot must advise the controller using the phrase “UNABLE” and give the reasons. KT101 MUMBAI GND, CLEARED TO DELHI, RWY 27, FL290, CROSS OPAKA FL150 OR ABOVE, IF UNABLE MAINTAIN FL130



2.8.4



MUMBAI GND KT101, UNABLE TO CROSS OPAKA FL150 DUE WEIGHT, MAINTAIN FL130



RT Test procedures



2.8.4.1 Test transmissions should be in the following form and order: (a) The identification of the aeronautical station being called (b) The aircraft identification (c) The words “RADIO CHECK” and (d) The frequency being used 2.8.4.2 Replies to test transmissions should be as follows: (a) The identification of the station calling (b) The identification of the station replying (c) Information regarding the readability of the transmission 2.8.4.3 The readability or intelligibility of transmissions is classified in accordance with following readability scale: 67



1.



Unreadable



2.



Readable now and then



3.



Readable but with difficulty



4.



Readable



5.



Perfectly readable STATION CALLING DELHI TWR, YOU ARE UNREADABLE Or VTABC DELHI TWR READ YOU THREE, LOUD BACKGROUND WHISTLE Or



DELHI TWR VTABC RADIO CHECK 118.1



VTABC DELHI TWR, READ YOU FIVE



2.8.4.4 If it is necessary for a ground station to transmit test signals, either for the adjustment of a transmitter before making a call or for the adjustment of a receiver, such signals must not continue for more than 10 seconds and should be composed of spoken numbers (ONE, TWO, THREE, etc.) followed by the radio call sign of the station transmitting the test signal.



---------------
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CHAPTER 3 GENERAL RT PHRASEOLOGY 3.1



Introduction



3.1.1 The phraseology used in international RT communication has been established for the purpose of ensuring uniformity in RTF communications all over the world. It is not possible and practicable to establish phraseology suitable for every situation that may occur. Main purpose of adhering to standard phraseology is to reduce any possible ambiguity to the minimum. 3.1.2 Some abbreviations have become part of aviation terminology due to their common usage. Such abbreviations may be spoken using their constituent letters rather than the spelling alphabet. For example, ILS is spoken as ILS and not as India Lima Charlie, QNH is spoken as QNH and not as Quebec November Hotel, ETA is spoken as ETA and not as Echo Tango Alpha. 3.1.3 It is permitted to omit the following words from transmissions provided that no confusion or ambiguity will result: (a) “SURFACE” in relation to surface wind direction and speed (b) “DEGREES” in relation to radar headings (c) “VISIBILITY”, “CLOUD” and “HEIGHT” in meteorological reports (d) “HECTOPASCALS” when giving pressure settings 3.1.4



The use of courtesies such as good morning, thank you etc. should be avoided.



3.1.5 When immediate action is required for safety reasons, the word “IMMEDIATELY” should be used. 3.2



Usage of Phraseologies and Plain Language in RTF Communications



3.2.1 The use of language in RTF communications is governed by Standards and Recommended Practises (SARPs) and Procedures for Air Navigation Services (PANS) contained in Annex 10 Aeronautical Telecommunications and the PANS-ATM. Specific language proficiency requirements are contained in Annex 1- Personnel Licensing. ICAO phraseologies are published in Annex 10 Volume II – Communication Procedures including those with PANS status and the PANS-ATM. The phraseologies contained in the above documents are not intended to be exhaustive, and both documents refer, in several instances, to the need for “additional phraseologies” or “appropriate subsidiary phraseologies” or “plain language”. 3.2.2 In situations where standard phraseologies are not available, plain language may be used. But usage of plain language should not be exploited as licence to chat, to joke or to degrade in any way, good RTF techniques. 3.3



Level Instructions



3.3.1 Basic level instructions are discussed in this chapter. More comprehensive phrases are contained in later chapters in the context in which they are most commonly used.
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3.3.2 The exact phraseology used in the transmission and acknowledgment of climb and descent clearances will vary depending upon the circumstances, such as traffic density and the nature of the flight operations. However, care must be taken to ensure that there are no misunderstandings as a consequence of the phraseology employed during these phases of flight. For example, levels may be reported as altitude, height or flight levels according to the phase of flight and the altimeter setting. 3.3.3 When a change is made to any part of a level clearance, the entire level clearance shall be retransmitted. 3.3.3.1 The climb and descent operations are interchangeable in the following examples. Examples of only one form are given. VTBJJ MANGALORE APP, REPORT LEVEL



MANGALORE APP VTBJJ, MAINATAINING 3000 FEET



VJJ REPORT PASSING FL80



WILCO VJJ MANGALORE APP VJJ, PASSING FL80



ROGER, MANGALORE APP



VJJ MANGALORE APP, MAINTAIN 2500 FEET



MAINTAINING 2500 FEET, VJJ



---------VJJ, CLIMB TO FL70



LEAVING 2500 FEET, CLIMBING TO FL70, VJJ MANGALORE APP VJJ, REQUEST DESCENT LEAVING FL70, DESCENDING TO FL60 VJJ



VJJ, DESCEND TO FL60 ---------VJJ, AFTER PASSING HUBLI NDB CLIMB TO FL150



3.3.3.2



AFTER HUBLI NDB FL150, VJJ



An overriding instruction to a previously passed instruction may be given to a pilot. VJJ, STOP DESCENT AT FL150



STOPPING DESCENT AT FL150, VJJ



--------VJJ, CONTINUE CLIMB TO FL300



CLIMBING TO FL300, VJJ



---------
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VJJ, RECLEARED FL330



RECLEARED FL330, VJJ



3.3.3.3 To cater to the needs of all traffic, a higher than normal rate-of-climb or descent instruction may be passed. VJJ, EXPEDITE DESCENT TO FL80



EXPEDITING DESCENT TO FL80, VJJ



---------VJJ, CLIMB TO FL240, EXPEDITE UNTIL PASSING FL180



CLIMBING TO FL240, EXPEDITING UNTIL PASSING FL180, VJJ Or UNABLE TO EXPEDITE, VJJ



3.4



Position Reporting ATS routes are usually defined by designated significant points. The pilot is required to report his position as soon as the aircraft passes over the designated position reporting (significant) points while flying over the ATS routes. In case of ATS routes which are not defined by designated significant points, the pilot should report the aircraft position after the first half hour of the flight and thereafter, at hourly intervals. Position reports should be made to the appropriate ATS unit serving the airspace in which the aircraft is flying. Position reports should be made on the appropriate VHF frequency and if out of range of VHF, then the position reports shall be made on appropriate HF frequency. 3.4.1 Position reports will consist of the following information, except that elements (4), (5) and (6) may be omitted when prescribed on the basis of regional air navigation agreements. Element (4) shall be included in the initial call after changing to a new frequency. (1)



Aircraft identification



(2)



Position



(3)



Time



(4)



Flight level or altitude, including passing level and cleared level if not maintaining the cleared level



(5)



Next position and time over and



(6)



Ensuing significant point MUMBAI CONTROL VTBJJ, OPAKA 32, FL270, AURANGABAD 52, DUBOX 0837



VJJ MUMBAI CONTROL, ROGER



3.4.2 Flights may be exempted from making compulsory position reports if adequate flight progress data are available from other sources, such as surveillance radar.
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VJJ NEXT REPORT DUBOX



VJJ WILCO



---------VJJ OMIT POSITION REPORTS UNTIL DUBOX



VJJ WILCO



---------VJJ RESUME POSITION REPORTING



3.5



VJJ WILCO



Filing Flight Plans



3.5.1 Flight crew are supposed to file their flight plan to the FIC before commencing the flight. But a pilot may also file a flight plan with an ATS unit during flight, although the use of busy ATC channels for this purpose should be avoided. Details should be passed using the flight plan format. MUMBAI CONTROL IC212, REQUEST FILE FLIGHT PLAN



IC 212 MUMBAI CONTROL, READY TO COPY



3.5.2 If a pilot wishes to change from IFR to VFR during flight, he should inform the appropriate ATS unit. MUMBAI APP IC212, CANCELLING MY IFR FLIGHT, PROCEEDING VFR, ESTIMATING DAMAN 1732



IC212 MUMBAI APP, IFR FLIGHT CANCELLED AT 47, CONTACT MUMBAI CONTROL 132.7



----------MUMBAI CONTROL 132.7, IC212



3.5.3 When a pilot has informed the intention to change from IFR to VFR flight, and the meteorological conditions are not conducive for a VFR flight, the ATS unit should pass to the pilot such meteorological information. VJJ, INSTRUMENT METEOROLOGICAL CONDITIONS REPORTED IN THE VICINITY OF DELHI



---------------
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VJJ, ROGER, MAINTAINING IFR



CHAPTER 4 AERODROME CONTROL OF AIRCRAFT TRAFFIC 4.1



Introduction To maintain smooth, safe and expeditious operations in an aerodrome, usage of brief and unambiguous RT phraseology is vital. Usage of correct phraseology at the correct time provides a means for the controllers to carry out their tasks in an efficient manner and also helps in the awareness of the pilots regarding other nearby traffic. This is more so during poor visibility conditions. 4.1.1 During the phases of take-off, initial climb, the last part of final approach or the landing roll, the cockpit workload is the highest. Controllers should avoid transmitting to an aircraft unless it is necessary for safety reasons, as it may be distracting to the pilot. 4.2



Departure Information, ATC Instructions and Engine Start Up Procedures



4.2.1 Departure information, ATC instructions and engine start up approvals are usually passed by the Ground control (SMC). CLEARANCE DELIVERY control issues the ATC instructions in Mumbai (24hours) and Delhi airports (during two runway operations). Where there is no ATIS provided, the pilot may ask for current aerodrome information before requesting start up. DELHI GND AI 505, IFR TO NEW YORK, REQUEST DEPARTURE INSTRUCTIONS



AI 505 DELHI GND, RWY 28, WIND 290 DEGREES 4 KNOTS, QNH 1022, TEMP 28, DEWPOINT 26, RVR 550 METRES



RWY 28, QNH 1022, WILL CALL YOU FOR START UP, AI 505 -----------DELIVERY, VTABC ON 125.7, IFR TO INDORE, REQUEST ATC INSTRUCTIONS, INFORMATION BRAVO



DELHI GND



VTABC DELIVERY, STANDBY



ROGER, VTABC VTABC DELIVERY, CONFIRM READY TO COPY DELIVERY VTABC, AFFIRM



VTABC DELIVERY, IFR TO INDORE, RWY 28, SID AKELA 1A, CLIMB AND MAINTAIN 3600 FT, EXPECT 4000 FT 10 MINUTES AFTER DEPARTURE, CONTACT DELHI APP 127.9, SQUAWK 3323, CLEARANCE ISSUED AT 0820Z, VOID AT 0830Z
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DELIVERY VTABC, (READ BACK)



VTABC,READ BACK CORRECT, DELIVERY



4.2.2 While requesting for start up of engines, along with the request, the pilot will state the location of the aircraft and also acknowledge receipt of the ATIS broadcast (See 4.4.3). If the departure of the aircraft will be delayed, the controller will normally indicate a start up time or an expected start up time. AIP ENR 1.1 requires that the pilot shall intimate the total number of persons on board including the crew and security check completed to the appropriate ATS unit when requesting start up clearance. Also, before asking for start-up or push-back clearance, pilot must ensure that the step ladder is removed and the doors are closed. DELHI GND VTAJJ, STAND 24, REQUEST START UP, INFORMATION BRAVO



VJJ, START UP APPROVED, QNH 1009 Or



Or



VJJ, START UP AT 35, QNH 1009 Or



DELHI GND VTAJJ, STAND 24, TOTAL 133 ON BOARD, SECURITY CHECK COMPLETED, REQUEST START UP, INFORMATION BRAVO



VJJ, EXPECT START UP AT 35, QNH 1009 Or VJJ, EXPECT DEPARTURE 49, START UP AT OWN DISCRETION, QNH 1009



4.2.3 After receiving the ATC approval, the pilot starts the engines assisted as necessary by ground crew.



READY FOR START UP



START ENGINE NUMBER ONE



STARTING NUMBER ONE



4.3



Push-back Procedure



4.3.1 At many aerodromes at which large aircraft operate, the aircraft are parked with the nose towards the terminal. Parking stands in which the aircraft can taxi-in and taxi-out are called POWER IN/POWER OUT stands. Stands in which the aircraft can power in but cannot power out have to be pushed backwards by tugs before they can taxi for departure. Requests for push-back are made to ATC or apron management depending on the local procedures. If the aerodrome does not have an apron control, the request for push-back has to be made to the SMC. DELHI APRON VTAJJ, STAND 24, REQUEST PUSH BACK



VJJ DELHI APRON, PUSH BACK APPROVED Or
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VJJ DELHI APN, STAND BY, EXPECT ONE MINUTE DELAY DUE B747 TAXIING BEHIND



4.3.2 The phraseology used by the pilot and the ground crew to coordinate the push-back is as follows:



READY FOR PUSH BACK



CONFIRM BRAKES RELEASED



BRAKES RELEASED



COMMENCING PUSH BACK



BRAKES SET, DISCONNECT



PUSH BACK COMPLETED, CONFIRM BRAKES SET



ROGER



DISCONNECTING, STAND BY FOR VISUAL AT YOUR LEFT



4.3.2 When the push-back manoeuvre is completed, the ground crew shall give the pilot a visual signal to indicate that the aircraft is free to taxi. During the push-back, if the pilot wishes to stop the manoeuvre at any stage, the phrase “STOP PUSH-BACK” should be used. 4.4



Taxi Instructions



4.4.1 Taxi instructions issued by a controller will always contain a holding point, which is the point at which the aircraft must stop until further permission to proceed is given. For departing aircraft, the holding point will normally be the taxi-holding point of the runway in use, but it may be any other position on the aerodrome depending on the prevailing traffic circumstances. 4.4.2 When clearance to taxi contains a taxi limit beyond a runway, it shall contain an unambiguous clearance to cross or an instruction to hold short of that runway. VADODARA TWR VTABC, AT SOUTH SIDE HANGARS, REQUEST TAXI FOR LOCAL VFR FLIGHT



VTABC VADODARA TWR, TAXI VIA TAXIWAY CHARLIE TO HOLDING POINT RWY 22, WIND 250 DEGREES 8 KNOTS, QNH 1010, TIME TWO THREE AND A HALF VBC, RECLEARED HOLDING POINT RWY 04, TAXI BEHIND LEER JET COMING FROM YOUR LEFT



VADODARA TWR VTABC, QNH 1010, REQUEST RWY 04 HOLDING POINT RWY 04, TRAFFIC IN SIGHT, VBC



VADODARA TWR
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KOLKATA GND VTAME, AT THE FUEL STN, VFR TO BARRACKPORE, REQUEST TAXI



VME, RWY 01L, WIND 080 DEGREES 10 KNOTS, QNH 1012, VISIBILITY 8 KM, TIME 04, TAXI TO HOLDING POINT RWY 01L VIA TAXIWAY ALPHA VME, APPROVED, TAXI VIA BRAVO, BACKTRACK AND LINE UP RWY 01L, HOLD SHORT OF RWY 01L



RWY 01L, QNH 1012, REQUEST TAXIWAY BRAVO AND BACKTRACK, VME BRAVO BACKTRACK AND LINE UP RWY 01L, HOLDING SHORT OF RWY 01L VME HOLDING SHORT OF RWY 01L



VME EXPEDITE TAXI, TRAFFIC ON FINAL, RWY 01L, REPORT RWY 01L VACATED EXPEDITING TAXI, VME RWY VACATED, VME



ROGER



LUCKNOW TWR VTBGD, AT FUEL STN, REQUEST TAXI TO FLYING CLUB



VGD LUCKNOW TWR, TAXI TO HOLDING POINT RWY 24, VIA TAXIWAY CHARLIE



VIA CHARLIE, HOLDING POINT RWY 24, VGD LUCKNOW TWR VTBGD, APPROACHING HOLDING POINT, REQUEST CROSS RWY 24



VGD, HOLD SHORT RWY 24



VGD, CROSS RWY 24, REPORT VACATED, CONTINUE TO FLYING CLUB



HOLDING SHORT, VGD



CROSSING, WILCO VGD RWY VACATED, VGD HELI



VGD ROGER, LUCKNOW TWR



LUCKNOW TWR G-HELI, REQUEST AIR TAXIING FROM FUEL STN TO APRON



G-HELI, AIR TAXI VIA DIRECT FROM FUEL STN TO APRON AVOID B747 TAXIING FROM STAND 27 TO HOLDING
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POINT RWY 24 AIR TAXI DIRECT FROM FUEL STN TO APRON, TRAFFIC IN SIGHT



Note 1: - The runway is considered vacated, when the entire aircraft is beyond the appropriate runway-holding position. 4.4.3 When a pilot acknowledges receipt of the ATIS broadcast, the controller need not pass departure information to the pilot while giving taxiing instructions. (See Part II Chapter 11 paragraph 11.9 for more on ATIS) VJJ DELHI GND, TAXI TO HOLDING POINT RWY 27, GIVE WAY TO B747 PASSING LEFT TO RIGHT, QNH 1019



DELHI GND VTAJJ HEAVY, REQUEST TAXI, INFORMATION CHARLIE HOLDING POINT RWY 27, QNH 1019, GIVE WAY TO B747, VJJ



4.5



Take-off Procedures



4.5.1 In aerodromes with separate GROUND and TOWER control services, aircraft are usually transferred to the TOWER at (or when approaching) the runway-holding position. 4.5.2 Misunderstandings and confusions in the granting and acknowledgement of take-off clearances can result in serious consequences. Utmost care should be taken to ensure that the phraseology employed during the taxi manoeuvres cannot be interpreted as a clearance to enter the runway or permission to take-off. 4.5.3 Some aircraft are required to carry out checks prior to take-off and are not always ready for take-off when they reach the holding point. VBC CHENNAI TWR, REPORT WHEN READY FOR DEPARTURE



CHENNAI TWR VBC, WILCO CHENNAI TWR VBC, READY FOR DEPARTURE



VBC CHENNAI TWR, LINE UP AND WAIT



LINING UP VBC



4.5.4 Controllers should not transmit to an aircraft engaged in the process of taking off or during the early stage of climb, except in cases of emergency.
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VBC CHENNAI TWR, RWY 07, CLEARED FOR TAKE OFF



RWY 07, CLEARED FOR TAKE OFF, VBC



4.5.5 It may be necessary that, due to traffic conditions, the aircraft is required to take off immediately after lining up.



4.5.6



VBC CHENNAI TWR, ARE YOU READY FOR IMMEDIATE DEPARTURE



CHENNAIR TWR VBC, AFFIRM



VBC LINE UP, BE READY FOR IMMEDIATE DEPARTURE



LINING UP, VBC



VBC, RWY 07, CLEARED FOR TAKE-OFF



RWY 07, CLEARED FOR TAKE-OFF, VBC



In low visibility conditions, the controller may ask the pilot to report when airborne. CESSNA 172 LUCKNOW TWR, RWY 27, CLEARED FOR TAKE-OFF, REPORT AIRBORNE



LUCKNOW TWR, RWY 27, CLEARED FOR TAKE-OFF, WILCO, CESSNA 172 LUCKNOW TWR CESSNA 172, AIRBORNE 57



CESSNA 172, CONTACT LUCKNOW APP 120.45



LUCKNOW APP 120.45, CESSNA 172



4.5.7 Conditional clearances are clearances depending on conditions regarding nearby aircraft or vehicle traffic. Conditional clearances should not be used for movements concerning the active runway(s), except when the aircraft or vehicles concerned are seen by both the controller and pilot. If the conditional clearance involves a departing aircraft and an arriving aircraft, it is important that the departing aircraft correctly identifies the arriving traffic on which the conditional clearance is based. To ensure correct identification, reference to the arriving traffic type may be insufficient and it may be necessary to add a detail such as the colour or the company name. A conditional clearance is given as follows: (1) Call sign (2) The condition (3) The clearance (4) Brief reiteration of condition KT 911, REPORT AIRBUS ON FINAL IN SIGHT



KT 911, AIRBUS IN SIGHT
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KT 911, BEHIND THE LANDING AIRBUS, LINE UP AND WAIT BEHIND



BEHIND THE AIRBUS, LINING UP AND WAITING BEHIND, KT 911



4.5.8 Normally, the runway number is stated in the take-off clearance to avoid any possibility that the pilot may be confused as to which runway to use, especially when there are several runways are in use. CESSNA 172, RWY 09, CLEARED FOR TAKE-OFF



CLEARED FOR TAKE-OFF, RWY 09, CESSNA 172



4.5.9 To ensure separation between aircraft operating in the vicinity of the aerodrome and the aircraft being cleared for take off, departure instructions may be combined with the take-off clearance. CESSNA 172, CLIMB STRAIGHT AHEAD UNTIL 2500 FEET BEFORE TURNING RIGHT, RWY 24, CLEARED FOR TAKE-OFF



STRAIGHT AHEAD 2500 FEET, RIGHT TURN, CLEARED FOR TAKE-OFF, CESSNA 172



-----------TWR VBC, REQUEST RIGHT TURN WHEN AIRBORNE VBC RIGHT TURN APPROVED, RWY 06, CLEARED FOR TAKE-OFF



RWY 06, CLEARED FOR TAKE-OFF, RIGHT TURN, VBC



4.5.10 ATC may cancel the take off or free the runway urgently due to unexpected traffic developments or a departing aircraft taking longer to take off than anticipated. CESSNA 172, TAKE OFF IMMEDIATELY OR HOLD SHORT OF RWY



HOLDING SHORT, CESSNA 172



----------VBC, TAKE OFF IMMEDIATELY OR VACATE RWY



TAKING OFF, VBC



AI 202, HOLD POSITION, CANCEL TAKE-OFF, I SAY AGAIN, CANCEL TAKE-OFF, VEHICLE ON RWY



HOLDING, AI 202
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4.5.11 In order to avert a dangerous traffic situation, it may become necessary to stop an aircraft which has started its take off run. The aircraft must be instructed to abandon its take-off and stop immediately. The instruction and call sign must be repeated. 9W 311, STOP IMMEDIATELY, 9W 311 STOP IMMEDIATELY



STOPPING, 9W311



4.5.12 When a pilot abandons the take-off manoeuvre, the control tower should be informed as soon as practicable and assistance or taxi instructions should be requested as required.



STOPPING, 9W 311



9W311, ROGER



TWR 9W 311, REQUEST RETURN TO RAMP



9W311, TAKE NEXT RIGHT, RETURN TO RAMP, CONTACT GND 121.9



NEXT RIGHT, RETURN TO RAMP, GND 121.9, 9W311



4.6



Aerodrome Traffic Circuit An aerodrome circuit is illustrated in the figure below.



Figure 4.1 Aerodrome Traffic Circuit 4.6.1 Instructions to join the traffic circuit should be requested in time to allow for a planned entry into the circuit taking other traffic into consideration. If the traffic circuit is in a right-hand pattern, this should be specified. Left-hand pattern need not be specified although it is advisable to do so if there has been a recent change where the circuit direction is variable. GWALIOR TOWER VTABB, 10 MILES SOUTH, 2500 FEET, FOR LANDING



VBB, JOIN DOWNWIND, RWY 24, WIND 270 DEGREES 5 KNOTS, QNH 1012
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JOIN DOWNWIND, RWY 24, QNH 1012, VBB



4.6.2 When the aircraft intends to join the traffic circuit, it should acknowledge the ATIS broadcast (if available) in the initial call to the aerodrome. BANGALORE TOWER VTABB, 10 MILES NORTH, 2500 FEET, FOR LANDING, INFORMATION BRAVO



VBB, JOIN RIGHT HAND DOWNWIND, RWY 09, QNH 1012



JOIN RIGHT HAND DOWNWIND, RWY 09, QNH 1012 VBB VBB, TRAFFIC B737 TAKING OFF, RWY 09 AND A LEARJET DOWNWIND TRAFFIC IN SIGHT, VBB



4.6.3 If the prevailing traffic conditions permit and depending on the direction from which an aircraft is arriving, the ATC may be give a straight-in approach. VADODARA TOWER VTABB, 10 MILES NORTH, 2500 FEET, FOR LANDING



VBB, MAKE STRAIGHT-IN APPROACH, RWY 09, WIND 190 DEGREES 5 KNOTS, QNH 1009



STRAIGHT-IN, RWY 09, QNH 1009, VBB



4.6.4 After joining the traffic circuit, the pilot should make routine reports as required by local procedures. CHENNAI TWR VTABB, DOWNWIND



VBB, NUMBER 2, FOLLOW CESSNA ON BASE LEG



NUMBER 2, TRAFFIC IN SIGHT, VBB TWR VBB, BASE LEG



VBB, REPORT FINAL



WILCO, VBB TWR VBB, FINAL



VBB, CONTINUE APPROACH, WIND 270 DEGREES 7 KNOTS



4.6.5 When coordinating traffic in the circuit, the aircraft may be issued delaying or expediting instructions.



81



4.7



VTABB, EXTEND DOWNWIND, NUMBER 2, FOLLOW CESSNA ON 4 MILES FINAL



EXTENDING DOWNWIND, NUMBER 2, CESSNA IN SIGHT, VTABB



CESSNA 172, ORBIT RIGHT DUE TRAFFIC ON THE RWY, REPORT AGAIN ON FINAL



ORBITING RIGHT, WILCO, CESSNA 172



VTAME, NUMBER 1, MAKE SHORT APPROACH, DORNIER ON 6 MILES FINAL



SHORT APPROACH, VTAME



Final Approach and Landing



4.7.1 Pilot has to make a “FINAL” report when the aircraft turns onto final phase, within 7 km (4NM) from touchdown. If and when the aircraft turns onto the final at a greater distance, a “LONG FINAL” report is made. If the aircraft is makes a straight-in approach, a “LONG FINAL” report is made at about 15 km (8NM) from touchdown. If ATC does not issue a landing clearance at that time, a “FINAL” report should be made at 7 km (4NM) from touchdown. BHUBANESHWAR TWR VTAME, LONG FINAL



VME, CONTINUE APPROACH, WIND 260 DEGREES 18 KNOTS



VME VME, RWY 27, CLEARED TO LAND, WIND 270 DEGREES 20 KNOTS



VME, FINAL RWY 27, CLEARED TO LAND, VME



4.7.2 If a pilot suspects the condition of his aircraft and decides to undergo a visual inspection from the ground, he may request to fly past the control tower or other observation point. BHUBANESHWAR TWR VTAME, REQUEST LOW PASS, UNSAFE LEFT GEAR INDICATION



VME, CLEARED LOW PASS, RWY 27, NOT BELOW 500 FEET, REPORT FINAL



RWY 27, NOT BELOW 500 FEET, WILCO, VME



4.7.3 If the low pass is made for the purpose of observing the undercarriage, one of the following replies could be used to describe its condition (these examples are not exhaustive): (a) LANDING GEAR APPEARS DOWN 82



(b) RIGHT (or LEFT or NOSE) WHEEL APPEARS UP (or DOWN) (c) WHEELS APPEAR UP (d) RIGHT (or LEFT OR NOSE) WHEEL DOES NOT APPEAR UP (or DOWN) 4.7.4 An approach along or parallel to the runway, without actually landing may be performed for training purposes. Such an approach is called ‘LOW APPROACH’. JAIPUR TWR VTAME, REQUEST LOW APPROACH RWY 27 FOR TRAINING



VME, CLEARED LOW APPROACH RWY 27, NOT BELOW 250 FT, REPORT FINALS



CLEARED FOR LOW APPROACH RWY 27, NOT BELOW 250 FT, WILCO, VME



JAIPUR TWR



4.7.5 A manoeuvre in which the aircraft lands, continues rolling and takes off again without stopping is called ‘TOUCH AND GO’. Pilot should make specific request for such a manoeuvre. This is usually done to save taxiing time during traffic circuit training. JAIPUR TWR VTAME, REQUEST TOUCH AND GO



VME, CLEARED TOUCH AND GO



CLEARED TOUCH AND GO, VME



Or VME, UNABLE TO APPROVE DUE TRAFFIC CONGESTION, MAKE FULL STOP, RWY 09, CLEARED TO LAND



RWY 09, CLEARED TO LAND FOR FULL STOP, VME



Or VME, MAKE ANOTHER CIRCUIT, REPORT DOWNWIND



WILCO, VME



4.8



Go Around



4.8.1 Go around or missed approach is a manoeuvre in which the aircraft which intends to land pulls up and goes around the circuit once again. Controller may pass instructions to carry out a missed approach to avert an unsafe situation. Cockpit workload will be high when a missed approach is initiated. Transmissions to aircraft going around should be brief and minimum.



9W 311, GO AROUND, AIRCRAFT ON THE RWY



GOING AROUND, 9W 311
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4.8.2 Unless instructions are issued to the contrary, an aircraft on an instrument approach will carry out the missed approach procedure and an aircraft operating VFR will continue in the normal traffic circuit. 4.8.3 If the missed approach is initiated by the pilot, the phrase “GOING AROUND” shall be used.



VME ROGER, REPORT DOWNWIND



GOING AROUND, VME



4.9



Landing



4.9.1 After landing, unless absolutely necessary, controllers should not give taxi instructions to pilots until the landing roll is completed. Unless otherwise advised, pilots should remain on tower frequency until runway is vacated. DECCAN-HELI, AIR TAXI TO HELICOPTER STAND



AIR-TAXI TO HELICOPTER STAND, DECCAN-HELI



------------VTABG, TAKE FIRST RIGHT, WHEN VACATED CONTACT GND 121.75



FIRST RIGHT, WILCO, 121.75, VTABG



-------------COCHIN GND VTABG, RWY VACATED



VBG, TAXI TO STAND 14 VIA TAXIWAY ALPHA



STAND 14 VIA TAXIWAY ALPHA VBG



4.10



Essential Aerodrome Information



4.10.1 Information regarding the movement area and its associated facilities is necessary for the safe operation of aircraft. Such information is called essential information. Essential aerodrome information should be passed to aircraft, as far as possible, before to start-up or taxi and prior to the commencement of final approach (for arriving aircraft), except when it is known that the aircraft has received all or part of the information from other sources. Examples essential aerodrome information are: (a) Construction or maintenance work on or immediately adjacent to the movement area (b) Rough or broken surfaces on a runway, a taxiway or an apron, whether marked or not (c) Snow, slush or ice on a runway, a taxiway or an apron (d) Water on a runway, a taxiway or an apron 84



(e) Snow banks or drifts adjacent to a runway, a taxiway or an apron (f) Other temporary hazards, including parked aircraft and birds on the ground or in the air (g) Failure or irregular operation of part or all of the aerodrome lighting systems and (h) Any other pertinent information AI 505, CAUTION, CONSTRUCTION WORK ADJACENT TO GATE 37



ROGER, AI 505



-------------WORK IN PROGRESS AHEAD NORTH SIDE OF TAXIWAY ALPHA -------------CENTRE LINE TAXIWAY LIGHTING UNSERVICEABLE -------------VASIS RWY LIGHTING UNSERVICEABLE ------------LARGE FLOCK OF BIRDS NORTH OF RWY 27 NEAR CENTRAL TAXIWAY -------------ILS 09 UNSERVICEABLE ------------RWY CONDITIONS 09, AVAILABLE WIDTH 32 METRES, COVERED WITH THIN PATCHES OF ICE, BRAKING ACTION POOR, SNOW UP TO 30 CM ALONG EDGES



-----------------
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CHAPTER 5 AERODROME CONTROL OF VEHICULAR TRAFFIC 5.1



Introduction Vehicular movement in the manoeuvring area and other parts of an aerodrome must be controlled in order to regulate the vehicular traffic and segregate them from the aircraft traffic. 5.1.1 Since the aircraft are not as manoeuvrable as vehicles and the vision of the pilot in the cockpit is restricted, the vehicle drivers must be extremely cautious and vigilant while operating the vehicles close to the aircraft. Drivers should be fully conversant with the local aerodrome procedures governing the movement of vehicles, since these procedures may vary from aerodrome to aerodrome. 5.1.2 Drivers of the vehicles in the movement area of aerodrome must maintain a continuous listening watch on the appropriate RT channel. This will enable them to receive instructions from the control and also have awareness of aircraft and other vehicle traffic, thereby reducing the risk of conflict. 5.2



Movement Instructions



5.2.1 On the initial call to the control, drivers should give their vehicle call sign, position and intended destination and when possible, the required route. DELHI GND WORKER 21, GATE 27, REQUEST PROCEED TO WORK IN PROGRESS, TAXIWAY HOTEL



WORKER 21, PROCEED TO TAXIWAY HOTEL VIA KILO AND ALPHA



PROCEEDING TO TAXIWAY HOTEL VIA KILO AND ALPHA, WORKER 21



5.2.2 The vehicle must not proceed until permission is given. If a STANDBY instruction is given, the driver must wait for the Control to call him/her again. 5.2.3 Due to traffic conditions, the Control may ask the driver to ‘HOLD POSITION’. The driver shall not proceed until the controller calls back with permission to proceed. Control may ask the vehicle to proceed to a position which may not be the intended destination. Since this may be due to the prevailing traffic conditions, the vehicle must proceed to and hold at this point till he/she receives further instructions to proceed to the intended destination. TRUCKER 5, PROCEED VIA KILO, ALPHA AND FOXTROT, CROSS RWY 09, HOLD SHORT OF RWY 14



DELHI GND TRUCKER 5, EXIT KILO, REQUEST PROCEED TO HANGAR 3
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VIA KILO ALPHA FOXTROT, CROSSING RWY 09, HOLDING SHORT OF RWY 14, TRUCKER 5 TRUCKER 5, CROSS RWY 14, CONTINUE TO HANGAR 3 CROSSING, TRUCKER 5 TRUCKER 5, RWY 14 VACATED



5.2.4



TRUCKER 5 ROGER, DELHI GND



Movement on the apron will have to take other traffic into consideration. CHENNAI APRON TRUCKER 5, GATE 21, REQUEST PROCEED TO GATE 26



TRUCKER 5, GIVE WAY TO IA B737 ON YOUR RIGHT THEN PROCEED TO GATE 26, CAUTION JET BLAST



GIVING WAY TO B737, ROGER TRUCKER 5



5.3



Crossing of Runways



5.3.1 In most of the aerodromes, procedures do not allow for crossing of runways without clearance from the Control. Traffic must hold at the holding point till cleared to cross the runway. Drivers should be aware of this and adhere to such procedures strictly. Even when cleared to cross the runway, clearance must be acknowledged. Runway vacated report must be given only when the vehicle (and tow) is fully clear of the runway area beyond the holding point. MUMBAI GND TRUCKER 22, BY THE CONTROL TOWER, REQUEST PROCEED TO MAINTENANCE BASE



TRUCKER 22, PROCEED VIA INDIA AND BRAVO, HOLD SHORT OF RWY 27



VIA INDIA AND BRAVO, HOLDING SHORT OF RWY 27 TRUCKER 22 TRUCKER 22, HOLDING SHORT OF RWY 27



TRUCKER 2,2 STAND BY TRUCKER 22, CROSS RWY TO TAXIWAY MIKE, REPORT RWY VACATED



CROSS RWY 27, TRUCKER 22 TRUCKER 22, RWY VACATED ROGER, TRUCKER 22
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TRUCKER 22, CONTINUE ON MIKE TO MAINTENANCE



5.3.2 A vehicle operating on the runway may be instructed to leave the runway if the runway is required by an aircraft landing or taking off. WORKER 21 VACATE RWY 27, TAKE NEXT RIGHT, REPORT VACATED



VACATING RWY 27 VIA NEXT RIGHT, WORKER 21



WORKER 21, RWY VACATED WORKER 21, ROGER



5.3.3



A vehicle may be instructed to stop to avoid a potentially dangerous situation.



WORKER 21, STOP IMMEDIATELY



5.4



STOPPING, WORKER 21



Vehicles Towing Aircraft



5.4.1 Drivers of vehicles towing aircraft must inform the Control specifically about the tow. Drivers must pass the information about the type, and if required, the operator of the aircraft being towed. DELHI APRON TUG 9, REQUEST TOW VTABG B737 FROM GATE 20 TO GATE 25



TUG 9 DELHI APRON, TOW APPROVED FROM GATE 20 TO GATE 25 VIA TAXIWAY CHARLIE



--------------GND TUG 9, REQUEST TOW IG B737 FROM MAINTENANCE HANGAR 3 TO GATE 25



TUG 9 GND, TOW APPROVED FROM MAINTENANCE HANGAR 3 TO GATE 25, PROCEED VIA FOXTROT, HOLD SHORT OF RWY 32



TOW APPROVED VIA FOXTROT, HOLD SHORT OF RWY 32, TUG 9



----------------
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CHAPTER 6 GENERAL ATS SURVEILLANCE SERVICE PHRASEOLOGY



6.1



Introduction This chapter discusses general ATS surveillance service phraseology which is used in communications between aircraft and all types of radar units. Phraseology which is particular to approach radar control or area radar control is discussed in Chapters 7 and 8 as appropriate. While operating in a radar environment, heading information passed by the pilot and heading instructions given by controllers are in degrees magnetic. 6.2



Identification and Vectoring



6.2.1 In a Primary Surveillance Radar, the controller sees an aircraft as a ‘blip’ on the radar screen. When there are a number of aircraft within the radar surveillance area, there will be many blips on the screen. The controller gives manoeuvring instructions to the aircraft to be identified and identifies the aircraft by the corresponding movement of the blip on the screen. Different means of ATS surveillance service identification are vectoring, use of position report information, requesting the aircraft to make turns, the use of bearing and distance information from a prominent object or radio aid, transfer of control and the use of SSR. VAB MANGALORE RADAR, REPORT HEADING AND LEVEL



MANGALORE RADAR VAB, HDG 110 AT 2500 FEET



VAB, FOR IDENTIFICATION TURN LEFT, HDG 080



LEFT, HDG 080, VAB



VAB, IDENTIFIED, 20 MILES SOUTH WEST OF GOA, CONTINUE PRESENT HDG Or



ROGER, CONTINUE PRESENT HDG, VAB



VAB, NOT IDENTIFIED. NOT YET WITHIN RADAR COVER, RESUME OWN NAVIGATION TO MANGALORE



ROGER, RESUMING OWN NAVIGATION TO MANGALORE



6.2.2 If identification is lost or about to be lost, the pilot should be advised accordingly and appropriate instructions given. VAB, IDENTIFICATION LOST DUE RADAR FAILURE, CONTACT MANGALORE CTR 127.55



ROGER, MANGALORE CTR 127.55 VAB



------------
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VBG, WILL SHORTLY LOSE IDENTIFICATION TEMPORARILY DUE FADE AREA, REMAIN THIS FREQUENCY



6.3



WILCO, VBG



Vectoring



6.3.1 To establish and maintain separation between aircraft, specific vectors may be given to fly. Pilots should be informed of the reasons why vectors are necessary. CA 221, TURN LEFT, HDG 050 FOR SEPARATION



HDG LEFT 050, CA 221



-----------IC 101, FLY HDG 060



HDG 060, IC 101



6.3.2 Controllers may need to know the heading of the aircraft in order to maintain lateral separation. An aircraft may be instructed to maintain its existing heading and the conflicting traffic vectored to maintain lateral separation.



VME, REPORT HDG



VME, HDG 050



VME, ROGER, CONTINUE HDG 050



WILCO, VME



6.3.3 Once the vectoring is complete, position information will be passed to the pilots and they will be instructed to resume their own navigation along with appropriate instructions as necessary. VJJ, POSITION 30 MILES NORTH EAST OF BHAVNAGAR, RESUME OWN NAVIGATION, DIRECT VADODARA VOR



DIRECT VADODARA VOR, VJJ



Or VJJ, RESUME OWN NAVIGATION, DIRECT VADODARA VOR, TRACK 230, 30 MILES



TRACK 230, 30 MILES, DIRECT VOR, VJJ



Or
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VJJ, RESUME OWN NAVIGATION, POSITION 30 MILES EAST OF SURAT



WILCO, VJJ



6.3.4 An aircraft may be instructed to make a complete turn (known as an orbit or a 360 degree turn), for delaying purposes or to achieve a required spacing behind preceding traffic. AI 202, MAKE A THREE SIXTY TURN LEFT FOR SEQUENCING



THREE SIXTY TURN LEFT, AI 202



AI 202, ORBIT LEFT FOR DELAY



ORBITING LEFT, AI 202



6.4



Traffic Information and Avoiding Action



6.4.1



When conflicting traffic is observed, information should be given in the following form:



(a) Relative bearing of the conflicting traffic in terms of the 12 hour clock (b) Distance from the conflicting traffic (c) Direction of the flight of the conflicting traffic and (d) any other related information such as: unknown, slow moving, fast moving, closing, opposite (or same) direction, overtaking, crossing left to right (or right to left) and if known, aircraft type and level, climbing or descending. AI 202, UNKNOWN TRAFFIC 1 ‘O’ CLOCK, 3 MILES, OPPOSITE DIRECTION, FAST MOVING



LOOKING OUT, AI 202 AI 202, TRAFFIC IN SIGHT



6.4.2 Controller may offer vectors to a pilot or a pilot may request for vectors to avoid conflicting traffic. Once the conflicting situation no longer exists, the controller should inform the pilot. VJJ, UNKNOWN TRAFFIC 10 O’ CLOCK, 11 MILES, CROSSING LEFT TO RIGHT, FAST MOVING



VJJ, NEGATIVE CONTACT, REQUEST VECTORS



VJJ, TURN LEFT, HDG 050



LEFT, HDG 050, VJJ



VJJ, CLEAR OF TRAFFIC, RESUME OWN DIRECT BELLARY NDB, VJJ NAVIGATION, DIRECT BELLARY -------------------
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VME, TRAFFIC 2 O’ CLOCK, 5 MILES, NORTH BOUND, DORNIER AT 2000 FEET



LOOKING OUT, VME



VME, DO YOU WANT VECTORS



NEGATIVE VECTORS, TRAFFIC IN SIGHT, VME



DELHI RADAR



6.5



Secondary Surveillance Radar (SSR)



6.5.1 In an SSR environment, the Controller instructs the pilot to set a four digit code on the airborne SSR equipment. Airborne SSR equipment transmits this code towards the SSR ground equipment. On the radar screen, the code appears along with the blip representing the aircraft, thus making it much easier for the controller to identify the particular aircraft. Another advantage of SSR is, the equipment is also capable of transmitting the altitude of the aircraft (see Part III, Chapter 4, paragraph 4.9 for more on SSR). The procedure of setting the code on the aircraft and transmitting it is called ‘squawking’. The following phrases (with their meanings) are instructions given by controllers to pilots regarding the operation of SSR transponders. Phrases



Meaning



SQUAWK (code)



Set the code as instructed



CONFIRM SQUAWK



Confirm mode and code set on the transponder



RESET (mode) (code)



Reselect assigned mode and code



SQUAWK IDENT



Operate the “IDENT” feature



SQUAWK MAYDAY



Select emergency code



SQUAWK STAND BY



Select the stand by feature



SQUAWK CHARLIE



Select pressure altitude transmission feature



CHECK ALTIMETER SETTING AND CONFIRM level



Check pressure setting and confirm present level



STOP SQUAWK CHARLIE WRONG INDICATION



Deselect pressure altitude transmission feature because of faulty operation



* VERIFY LEVEL



Check and confirm your level



RESET MODE S IDENTIFICATION



For a Mode S equipped aircraft, request reselection of aircraft identification



* This phraseology is used to verify the accuracy of the Mode C derived level information displayed to the controller.
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6.5.2



Pilot should either acknowledge or a read-back an SSR instruction. IM 220 DELHI RADAR, ADVISE TYPE OF TRANSPONDER CAPABILITY



DELHI RADAR IM 220, TRANSPONDER CHARLIE



IM 220, SQUAWK 6411



6411, IM 220



IM 220, CONFIRM SQUAWK



IM 220, SQUAWKING 6411



IM 220, RESET SQUAWK 6411



RESETTING 6411, IM 220



-----------VTABB AHMEDABAD RADAR, CHECK ALTIMETER SETTING AND CONFIRM LEVEL



AHMEDABAD RADAR VTABB, ALTIMETER 1013, FL80



------------VTDBG, CFM TRANSPONDER OPERATING



6.6



VTDBG, NEGATIVE, TRANSPONDER UNSERVICEABLE



Radar Assistance to Aircraft with Radio Communications Failure



6.6.1 Radar can be used to confirm whether an aircraft is able to receive the controller’s instructions but cannot transmit acknowledgements, due to equipment failure. An aircraft whose communication equipment has failed must squawk SSR code 7600. G AIR 188, REPLY NOT RECEIVED, IF YOU READ, CHENNAI CONTROL, TURN LEFT, HDG 040 G AIR 188, TURN OBSERVED, POSITION 60 MILES NE OF THIRUCHIRAPALLI ------------VTAME, REPLY NOT RECEIVED, IF YOU READ, MANGALORE CONTROL, SQUAWK IDENT VME, SQUAWK OBSERVED, 40 MILES NW OF CALICUT VOR, WILL CONTINUE RADAR CONTROL



6.7



Alerting Phraseologies



6.7.1 If a minimum safe altitude warning (MSAW) is generated for a controlled flight, the air traffic controller should inform the pilot and issue appropriate instructions. 93



IA 322, LOW ALTITUDE WARNING, CHECK YOUR ALTITUDE IMMEDIATELY, QNH 1006, MINIMUM FLIGHT ALTITUDE 450 FEET -----------VTAME, TERRAIN ALERT, CLIMB TO 2000 FEET, QNH 1006



6.7.2 If the controller considers that an imminent risk of collision exists, he/she must instruct the avoiding actions to be taken by the pilot. IM 220, TURN RIGHT IMMEDIATELY, HDG 110 TO AVOID TRAFFIC 12 O’ CLOCK, 4 MILES



TURN RIGHT HEADING 110, IM 220



IM 220, CLEAR OF TRAFFIC, RESUME OWN NAVIGATION, DIRECT MANGALORE VOR



DIRECT MANGALORE VOR, IM 220



---------------
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CHAPTER 7 APPROACH CONTROL 7.1



Introduction The Aerodrome Control Tower hands over the control of a departing aircraft to the Approach Control at a designated point and altitude, as per local procedures. A single approach control unit handles both arrivals and departures at most of the airports. At busier airports, departures and arrival may be handled separately by specific arrival and departure control units. 7.2



IFR Departures



7.2.1 In addition to the ATC route clearance, departing IFR flights may be given departure instructions in order to provide separation. These may be given in plain language or in the form of a standard instrument departure (SID). 7.2.2



Standard Instrument Departure (SID) A SID is a designated IFR departure route linking the aerodrome or a specified runway of the aerodrome with a specified significant point, normally on a designated ATS route, at which the en-route phase of a flight commences. SIDs terminate at the point where the SID designator joins the filed flight plan ATS route. At most of the aerodromes, SIDs will be established and the aircraft will be cleared to follow the appropriate SID while departing. It is obvious that the SID will be established to suit local conditions. SIDs are published in AIP Volume II, Part 3, AD 2.1 of aerodromes. Also, AD 2 of an aerodrome will consist of the SID charts. A SID chart will normally illustrate the departure procedure for a runway (or adjacent runways). For example, VIDP 70 is the chart for SIDs for runways 09 and 10. AKELA 1B, AKELA 1D, AKELA 1G and AKELA 1H are the SID designators concerned with these runways. Such a SID chart will consist of instructions for departure in terms of levels, turns, VOR radial/track/heading and speed restrictions etc. SID procedure AKELA 1H (runway 09) is given in plain language below: “Climb straight ahead till 3D(DPN) then turn right track 179° M to KERNA. Establish R-017(SKA) to Sakras VOR DME. Then establish R-212(SKA) to TALER to establish R193(DPN) to AKELA.” 3D(DPN) – 3 DME distance to Delhi VOR 179° M – Magnetic heading R-017(SKA) – Radial 017 of Sakras VOR R-212(SKA) – Radial 212 of Sakras VOR R-193(DPN) – Radial 193 of Delhi VOR Radio communication failure procedure appropriate to SID of the aerodrome are also published in the corresponding AIP AD. IC 345, RWY 09, AFTER DEPARTURE TURN LEFT AT 1000 FT, INTERCEPT BBB VOR RADIAL 073, FL70 OR BELOW UNTIL 15 NM, CLIMB TO FL300 TO OPAKA, THEN DIRECT AURANGABAD VOR



MUMBAI DELIVERY IC345 HEAVY, REQ DEP INSTRUCTIONS
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RWY 09, LEFT AT 1000 FT, BBB VOR RADIAL 073, FL70 OR BELOW UNTIL CORRECT, DELIVERY 15NM, CLIMB FL300 TO OPAKA, DIRECT AAU VOR, IC 345 Or (instructions using SID designator) MUMBAI DELIVERY IC345 HEAVY, REQ DEP INSTRUCTIONS



IC345 DELIVERY, RWY 09, SID OPAKA 2A, FL70 OR BELOW UNTIL 15 NM



DELIVERY, RWY 09, OPAKA 2A, FL70 OR BELOW UNTIL 15 NM, IC345



DELIVERY



MUMBAI APP IC345, OPAKA 2A, PASSING FL50



IC345 MUMBAI APP, REPORT PASSING FL70



WILCO, IC345 IC345 MUMBAI APP, CONTACT MUMBAI CTL ON 132.7



MUMBAI APP IC345, PASSING FL70 MUMBAI CTL ON 132.7, IC345



7.3



VFR Departure



7.3.1 Approach control will pass relevant known traffic information to departing VFR flights, so that the pilots can maintain their own separation. When the VFR flight is leaving the area of jurisdiction of approach control, pilots should report accordingly to the approach control unit.



APPROACH VTAME, PASSING THE CTR ZONE BOUNDARY



VME, CONTACT INFORMATION 125.750



125.750 VME



7.3.2 Special VFR flights are cleared to leave the control zone in accordance with established procedures. VTMEE, LEAVE CTR, SPECIAL VFR VIA ROUTE WHISKEY, 3000 FT OR BELOW, REPORT WHISKEY ONE



CLEARED TO LEAVE CTR SPECIAL VFR, VIA ROUTE WHISKEY, 3000 FT OR BELOW, WILL REPORT WHISKEY ONE, VTMEE



APPROACH
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7.4



IFR Arrivals



7.4.1 On contact, aircraft is advised the type of approach to be expected and the procedure of approach by the Approach control. When the transition level is published e.g. in the national AIP, information regarding transition level may be omitted. DELHI APP AI 505 HEAVY, FL80, ESTIMATING RUGDA 46, INFORMATION DELTA



AI 505, PROCEED TRACK, RADIAL 274 VOR SSB TO PEDKA, DESCEND TO FL65, AT 22DME SSB TURN LEFT TO FLY 15DME DPN ARC DESCENDING TO 2600 FT, CROSSING LR115 TURN LEFT TO INTERCEPT FINAL APPROACH TRACK, QNH 1005, TRANSITION LEVEL 40, EXPECT ILS APPROACH, RWY 28, DELHI APP



AI 505 reads back AI 505, EXPECT ILS APPROACH, RWY 28, QNH 1005, DELHI APP AI 505, CLEARED STRAIGHTIN APPROACH, RWY 28, REPORT ESTABLISHED, DELHI APP



RWY 28, QNH 1005, REQUEST STRAIGHT-IN ILS APPROACH, AI 505 CLEARED STRAIGHT-IN ILS APPROACH, RWY 28, WILCO, AI 505 DELHI APP AI 505, ESTABLISHED, RWY IN SIGHT



AI 505, CONTACT DELHI TWR 118.1



DELHI TWR 118.1, AI 505 DELHI TWR AI 505 HEAVY



AI 505 DELHI TWR, REPORT OUTER MARKER



WILCO, AI 505 AI 505, RWY 28, CLEARED TO LAND, WIND 280 DEGREES 8 KTS



DELHI TWR AI 505, OUTER MARKER RWY 28, CLEARED TO LAND, AI 505 ------------
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MUMBAI APP VTAME



VTAME MUMBAI APP, GO AHEAD



VTAME FM DELHI IFR, FL100, MUMBAI 47, INFORMATION DELTA



VME, CLEARED DIRECT MUMBAI NDB, FL70, ENTER CONTROLLED AIRSPACE FL100 OR BELOW, HOLD MUMBAI NDB FL70, RIGHT HAND PATTERN, EAT 52



CLEARED DIRECT TO MUMBAI NDB FL70, ENTER CONTROLLED AIRSPACE FL100 OR BELOW, HOLD MUMBAI NDB FL70, RIGHT HAND PATTERN EAT 52 VME VME, EXPECT ILS APP, RWY 27, MUMBAI APP EXPECT ILS APP, RWY 27, VME



VME, REVISED EAT 48, MUMBAI APP



REVISED EAT 48, VME



VME, DESCEND TO 3500 FT, QNH 1015, TRANSITION LEVEL 40, MUMBAI APP



LEAVING FL70, DESCENDING TO 3500 FT, QNH 1015, TRANSITION LEVEL 40, VME



CORRECT, MUMBAI APP



VME, CLEARED ILS APP, RWY 27, REPORT CROSSING MUMBAI NDB OUTBOUND, MUMBAI APP CLEARED ILS RWY 27, WILCO, VME MUMBAI APP VME, MUMBAI NDB OUTBOUND



VME, REPORT ESTABLISHED ON THE LLZ



WILCO, VME VME, ESTABLISHED LLZ



VME, REPORT OM



WILCO, VME VME, CONTACT MUMBAI TWR 118.1



MUMBAI APP VME, OM MUM TWR 118.1, VME



VME MUM TWR, CLEARED TO LAND, RWY 27, WIND 260 DEGREES 22 KTS



MUMBAI TWR VTAME, OM
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RWY 27, CLEARED TO LAND VME



7.4.2 When a pilot considers that he can complete the approach procedure by visual reference, he should request the Approach control for a visual approach. The flight will continue as per instrument flight rules. A request for a visual approach does not mean that the aircraft has changed to VFR. It only means that the specified requirements for a visual approach have been met and the pilot can maintain visual reference to the terrain.



MUMBAI APP SR 220



SR 220 MUMBAI APP, GO AHEAD



MUM APP SR 220, ESTIMATING MUM NDB 18, FL70



SR 220 MUMBAI APP, CLEARED NDB APP RWY 27, DESCEND TO 3000 FT, QNH 1011, TRANSITION LEVEL 40, NO DELAY EXPECTED



CLEARED NDB APP RWY 27, LEAVING FL70, DESCENDING TO 3000 FT, QNH 1011, TRANSITION LEVEL 40, SR 220 MUM APP SR 220, OVER MUM NDB, 3000 FT, FIELD IN SIGHT, REQ VISUAL APP



SR 220 MUMBAI APP, CLEARED VISUAL APP, RWY 27, NUMBER 1, CONTACT TWR 118.1



CLEARED VISUAL APP, RWY 27, TWR 118.1 SR 220



7.4.3 When an aircraft has to be delayed due to traffic or for sequencing, the aircraft may be asked to hold. Holding procedures are published in the AIP AD. If the pilot requires a detailed description of the holding procedure based on a facility, the following phraseology should be used: SR 220, HOLD AT SIKANDARABAD VOR



DELHI APP SR 220, REQUEST HOLDING INSTRUCTIONS



SR 220, HOLD AT SIKANDARABAD VOR, FL65, INBOUND TRACK 288 DEGREES, RIGHT HAND PATTERN, OUTBOUND TIME 1 MINUTE ---------------
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MUMBAI APP SPIRIT AIR 110, REQUEST HOLDING PROCEDURE



SPIRIT AIR 110, HOLD ON THE 266 RADIAL OF MUMBAI VOR BTN 25 MILES AND 30 MILES DME, FL100, INBD TRACK 086, LEFT HAND PATTERN, EAT 1032



Holding instructions should be passed in the following order: (1) Holding fix (2) Holding FL/Altitude (3) Inbound track (in degrees magnetic or VOR radials) (4) Turn pattern (right or left) (5) Duration of hold in minutes (time of leg). Also called as Expected Approach Time (EAT). 7.4.4



DME Arc A DME arc is transition from the flight plan onto the instrument approach. The aircraft comes in for an approach, intersects a particular VOR radial and then flies in an arc maintaining the same DME distance. The controller may ask the pilot to report while commencing the DME arc. IC 389, REPORT COMMENCING THE DME ARC



COMMENCING THE ARC NOW IC 389



IC 389 ROGER, ILS APPROACH, RWY 24, REPORT CROSSING THE NEW DADF



RWY 24, WILL CALL YOU CROSSING THE NEW DADF, IC 389



7.4.5



Standard Instrument Arrival (STAR) Standard Instrument Arrival (STAR) route is a designated IFR arrival route linking a significant point, normally on an ATS route, with a point from which a published instrument approach procedure can be commenced. For each STAR, a starting point (or fix) is designated. This fix can be defined by a navigational aid (VOR) or an intersection fix (VOR/DME). In addition, a transition fix based on VOR/DME intersection may also be designated. The arrival route (STAR) begins at the starting fix or at the transition fix, as appropriate to the ATS route, and terminates when the aircraft intercepts the final approach of the instrument approach procedure appropriate to the landing runway. Similar to SIDs, STARs are given designators. For example, AIP AD2 VIDP76 provides STAR procedures for IGINO 3A, AVGON 3A, SAMPLA 3A and VENGI 3A. STAR arrival procedure for SAMPLA 3A is given in plain language below: “From Sampla VOR, proceed on R-146(SAM) maintaining FL80 or above till RUGDA. From RUGDA, proceed on track R-274(SSB) to PEDKA, descending to FL65. From 22D(SSB) turn left to fly 15D(DPN) arc descending to 2600 Ft. Crossing LR-099, turn left to intercept the final approach track of ILSDME procedure maintaining 2600 Ft (for runway 27).” R-146(SAM) – Radial 146 of Sampla VOR R-274(SSB) – Radial 274 of Sikandarabad VOR 100



22D(SSB) – 22 DME distance from Sikandarabad DME 15D(DPN) – 15 DME distance from Delhi DME Normally, specific clearance from ATC will be required for executing the instrument approach for aircraft flying the STAR. 7.5



VFR Arrivals



7.5.1 The pilot of an arriving VFR flight may be required to establish contact with the Approach control unit and request instructions before entering its area of jurisdiction. The pilot should acknowledge receipt of ATIS broadcast, if ATIS is provided; where no ATIS broadcast is provided, the approach controller should pass the aerodrome data.



DELHI APP CESSNA 172



CESSNA 172 DELHI APP, GO AHEAD



CESSNA 172, VFR FM SAFDURJUNG TO DELHI, 2500 FT, CTR BDRY 52, DELHI 1702, INFORMATION GOLF



CESSNA 172, CLEARED VFR TO DELHI, QNH 1012, TRAFFIC WEST BOUND HELI, 2000 FT, VFR, ESTIMATING CTR BDRY 53



CLEARED TO DELHI VFR, QNH 1012, TRAFFIC IN SIGHT, CESSNA 172 CESSNA 172, REPORT AERODROME IN SIGHT WILCO, CESSNA 172 DELHI APP CESSNA 172, AERODROME IN SIGHT



CESSNA 172, CONTACT DELHI TWR 118.1



DELHI TWR 118.1, CESSNA 172



7.6



Vectors to Final Approach



7.6.1 Vectors are given to arriving flights to position them onto a pilot-interpreted final approach aid or to a point from which a radar-assisted approach can be made or to a point from which a visual approach can be made. In the following example, an identified aircraft inbound to Delhi is given radar vectors to the ILS. DELHI RADAR AI505 HEAVY, FL60, OVER PINEN, INFORMATION GOLF



AI505 DELHI RADAR, VECTORING FOR ILS APP, RWY 10, QNH 1008



ILS APP, RWY 10, QNH 1008 AI 505 AI505, LEAVE PINEN, HDG
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347 LEAVING PINEN, HDG 347



AI505, REPORT SPEED



AI 505, 250 KTS



AI505, REDUCE SPEED TO MIN CLEAN SPEED



REDUCING SPEED 210 KTS, AI505



AI505, DESCEND TO 2600 FT, QNH 1008, TRANSITION LEVEL 40, NUMBER 4 IN TRAFFIC



LEAVING FL60, DESCENDING TO 2600 FT, QNH 1008, TRANSITION LEVEL 40, NUMBER 4, AI505



AI 505, POSITION 14 MILES NW OF DELHI



ROGER, AI505



AI505, TURN RIGHT, HDG 110 FOR BASE LEG AI505, 12 MILES FM TOUCHDOWN, REDUCE TO MIN APP SPEED, TURN LEFT, HDG 104, CLEARED FOR ILS APP, RWY 10, REPORT ESTABLISHED



RIGHT, HDG 110, AI505



REDUCE TO MIN APP SPEED, LEFT, HDG 104, CLEARED FOR ILS APP, RWY 10, WILCO, AI505 AI505, ESTABLISHED



AI505, NO ATC SPEED RESTRICTIONS, CONTACT DELHI TWR 118.1



DELHI TWR ON 118.1, AI505



DELHI RADAR



7.6.2 Controller may ask the pilot to adjust the speed of the aircraft to achieve separation from the traffic ahead as shown in the example above. When only speed adjustment does not achieve the required separation for approach sequencing, controller may issue additional vectors.
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AI505, MAKE A THREE SIXTY TURN LEFT FOR DELAY



THREE SIXTY TURN LEFT, AI505



Or



Or



AI505, ORBIT LEFT FOR DELAY



ORBIT LEFT, AI505 Or



Or



CONTINUE PRESENT HDG, AI505



AI505, CONTINUE PRESENT HDG, TAKING YOU THROUGH LLZ FOR SPACING



7.7



Surveillance Radar Approach



7.7.1 When performing a surveillance radar approach (SRA), the pilot is given distances from touchdown, advisory altitude/height information and azimuth instructions so that the aircraft is able to carry out an approach. In the following example, it is assumed that the aircraft has been vectored to intercept the final approach track at 8 NM from touchdown at 2200 ft QNH and that the touchdown elevation is 300 ft. Advisory altitudes are based on 3 degree glide path. DELHI APP AI505 HEAVY



MAINTAINING 2600 FT RWY 27, AI505



AI 505 DELHI APP, THIS WILL BE A SURVEILLANCE RADAR APPROACH, RWY 27, TERMINATING AT 2 NM FM TOUCHDOWN, OBSTACLE CLEARANCE ALT 1390 FT, MAINTAIN 2600 FT, CHECK YOUR MINIMA (in case of GO AROUND)



RT HDG 271, WILCO, AI505



AI505, TURN RIGHT, HDG 271 FOR FINAL, REPORT RWY IN SIGHT



AI505, DESCENDING



AI505, 5.8 NM FM TOUCHDOWN, COMMENCE DESCENT NOW TO MAINTAIN 3 DEGREE GLIDE PATH AI505, CHECK GEAR DOWN AND LOCKED



AFFIRM, AI505



AI505, 5 NM FM TOUCHDOWN, ALT SHOULD BE 2350 FT



ROGER, AI505



AI505, GOING RIGHT OF TRACK, TURN LEFT 5 DEGREES, HDG 270



HDG 270, AI505



103



AI505, 4NM FM TOUCHDOWN ALT SHOULD BE 2030 FT, RWY 27, CLEARED TO LAND, WIND CALM



RWY 27, CLEARED TO LAND, AI505



AI505, DO NOT ACKNOWLEDGE FURTHER TRANSMISSIONS AI505, ON TRACK, HDG IS GOOD, CLOSING SLOWLY FM THE RIGHT, 3 NM FM TOUCHDOWN, ALT SHOULD BE 1710 FT AI505, 2NM FM TOUCHDOWN, ALT SHOULD BE 1390 FT AI505, APPROACH COMPLETED, AFTER LDG CONTACT TWR 118.1



RWY IN SIGHT, AI505



TWR 118.1, AI505



If an SRA procedure ends at 2 NM from touchdown, the distance from touchdown and advisory altitude checks are normally passed at 1 mile intervals. If the SRA ends at less than 2 NM from touchdown, such checks are given each half mile. Aircraft must reply to all transmissions except when the SRA terminates at less than 2 NM from touchdown, the controller’s transmissions should not be interrupted for intervals of more than 5 seconds while the aircraft is within 4 miles from touchdown and aircraft replies are then not expected. When the pilot reports runway in sight during an SRA and there is reasonable assurance that a landing will be effected, the SRA may be terminated. An example of pre-computed levels for a 3 degree glide path, where the elevation of the touchdown point is 300 ft AMSL, appears in the below figure.
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Fig. 7.1 Glide path (Angle of descent) 105



7.8



Precision Radar Approach



7.8.1 In a precision radar approach, the controller provides heading instructions during the continuous passing of instructions. The controller also provides information on altitudes relative to the glide slope. If the aircraft is too low or too high from the glide path, instructions for corrective actions will be given. In the following example, based on a 3 degree glide slope to runway 27 at Delhi, it is presupposed that the aircraft has been radar vectored into precision approach radar (PAR) coverage and has been identified to the PAR controller by radar transfer. Note: PAR is not used in civil aerodromes in India. Following example is only to familiarise the Reader with the procedure involved in a PAR approach. IC201 DELHI PRECISION, REPORT HDG AND ALT



HDG 240 AT 3000 FT, IC201



IC201, THIS WILL BE A PRECISION RADAR APPROACH, RWY 27, OCA 1390 FT, POSITION 6 MILES EAST OF DELHI, TURN RIGHT, HDG 260, DESCEND TO 2500 FT, QNH 1014



PRECISION APP, RWY 27, HDG 260, DESCENDING TO 2500 FT, QNH 1014, IC201



IC201, CLOSING FM THE RIGHT, TURN RIGHT, HDG 270



RIGHT, HDG 270, IC201



IC201, ON TRACK, APPROACHING GLIDE PATH, HDG IS GOOD



IC201



IC201, REPORT RWY IN SIGHT



WILCO, IC201



IC201, DO NOT ACK FURTHER TRANSMISSIONS, ON TRACK, APPROACHING GP…CHECK YOUR MINIMA…COMMENCE DESCENT NOW AT 500 FT PER MIN…CHECK GEAR DOWN AND LOCKED…ON GP, 5 MILES FM TOUCHDOWN…SLIGHTLY LEFT OF TRACK, TURN RIGHT 5 DEGREES, NEW HDG 275, I SAY AGAIN 275 4 MILES FM TOUCHDOWN, SLIGHTLY BLW GP…100 FT TOO LOW, ADJUST RATE OF DESCENT…STILL 50 FT TOO LOW, TURN LEFT 3 DEGREES, HDG 272, ON TRACK 3 MILES FM TOUCHDOWN…COMING BACK TO THE GP…ON GP 2½ MILES FM TOUCHDOWN, RESUME NORMAL RATE OF DESCENT… IC201, CLEARED
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TO LAND…ON GP…HDG 271 IS GOOD, SLIGHTLY ABV GP…2 MILES FM TOUCHDOWN…COMING BACK TO THE GP…ON GP 1½ MILES FM TOUCHDOWN…ON GP 1¼ MILES FM TOUCHDOWN, RATE OF DESCENT IS GOOD, ON GP, 1 MILE FM TOUCHDOWN…¾ OF A MILE FM TOUCHDOWN, ON GP…½ MILE FM TOUCHDOWN ON GP…



IC201, RWY IN SIGHT



¼ MILE FM TOUCHDOWN APP COMPLETED AFTER LDG CONTACT TWR ON 118.1



TWR ON 118.1, IC201



7.8.2 If the PAR indicates that the pilot may be making a missed approach, the radar controller shall pass the aircraft’s height above the glide path and ask the pilot if a missed approach is intended.



…SLIGHTLY ABV GP, 3 MILES FM TOUCHDOWN…STILL ABV GP, 2½ MILES FM TOUCHDOWN – GOING FURTHER ABV GP, 2 MILES FM TOUCHDOWN, ARE YOU GOING AROUND



7.8.3 Under circumstances such as shown above, and when there is no sufficient time to obtain a reply from the pilot, the controller must continue the precision approach emphasising the aircraft’s offset from the glide slope. Once the controller is convinced that the pilot is making a missed approach either before or after the normal termination point, the radar controller must pass missed approach instructions.



------------------
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CHAPTER 8 AREA CONTROL 8.1



Introduction An Area Control Centre will have a much larger airspace under its jurisdiction than the Approach and Aerodrome Controls. It may be responsible to provide separation and information to the aircraft within its area. 8.1.1 An Area Control Centre (ACC) may be as simple as just one controller operated unit or may be a large control centre which contains different control sections for arrival, departure and terminal control. Phraseology discussed in this chapter can be used for any of the air traffic services mentioned above. 8.1.2 Area control phraseology is related to instructions for maintaining aircraft separation. General phraseology used in area control have been discussed in Chapter 3. Specific phraseology used for maintaining aircraft separation are discussed in this chapter. 8.1.3 The phraseology examples given in this paragraph may be used as message/instruction elements. They can be used as short instructions or some other elements can be added to make a detailed instruction. AHMEDABAD CONTROL AI505, REQUEST DESCENT



AI505, MAINTAIN FL250, EXPECT DESCENT AFTER BODAR



MAINTAINING FL250, AI505 ------------AI505, MAINTAIN FL250 UNTIL ADVISED MAINTAINING FL250, AI505 ------------KF505, DESCEND TO FL130, CROSS GUNIM FL200 OR ABV LEAVING FL250, DESCENDING TO FL130, CROSS GUNIM FL200 OR ABV, KF505 ------------KF505, ADZ IF ABLE TO CROSS GUNIM AT 52 KF505, AFFIRM KF505, CROSS GUNIM AT 52 OR LATER CROSS GUNIM AT 52 OR LATER, KF505 --------------
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JA440 MANGALORE CTL, LDG DELAYS AT COIMBATORE, ADZ IF ABLE TO LOSE TIME ENRT



MANGLAORE CTL JA440, AFFIRM



JA440, ADZ IF ABLE TO PROCEED PARALLEL OFFSET



JA440, AFFIRM



JA440, PROCEED OFFSET 5 MILES RIGHT OF R461 UNTIL ABM PEXEG



PROCEEDING OFFSET, 5 MILES RIGHT OF R461 UNTIL ABM PEXEG, JA440



JA440, REPORT REVISED ESTIMATE FOR PEXEG



JA440, ESTIMATE PEXEG 1214



8.2



Position Information



8.2.1 Position reporting has been discussed in detail in Part II Chapter 3, paragraph 3.4. In addition to routine position reports, controller may instruct the pilots to provide additional position information to assist in establishing separation. KF330 TVM CONTROL, REPORT COIMBATORE VOR



WILCO, KF330 KF330, COIMBATORE VOR 47, FL350, MADURAI VOR 0810



KF330 TVM CONTROL, ROGER ------------IC 122 TVM CONTROL, REPORT 25 MILES FROM CALICUT ------------IC122, REPORT DISTANCE FM MADURAI



TVM CONTROL, WILCO, IC122



TVM CTL, 37 MILES, IC122



------------JA 101, REPORT PASSING 333 RADIAL GOA VOR



JA 101, WILCO



JA 101, REPORT 25 MILES DME RADIAL 333 GOA VOR



JA101, WILCO
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8.3



Level Information



8.3.1 General level instruction phraseology was discussed in Part II Chapter 3, paragraph 3.3. Phraseology used for instructions/reports of climb, descent, maintaining of level are given in the examples below. Aircraft must follow the instructions as soon as practicable. DESCENDING TO FL180, WILL REPORT LEAVING FL350, IC 150



IC 150, WHEN READY, DESCEND TO FL180 -------------



CLIMBING TO FL220, WILL REPORT PASSING FL100, GA232



GA 232, CLIMB TO FL220, REPORT PASSING FL100 ------------JL 110, DESCEND IMMEDIATELY TO FL200 DUE TRAFFIC



LEAVING FL220 FOR FL200, JL110



8.3.2 An aircraft may leave controlled airspace by descent. Pilot must request permission accordingly. In the example below, the lower limit of the airway is 5500 feet. KF330, REQUEST TO LEAVE CONTROLLED AIRSPACE BY DESCENT



KF330, CLEARED FOR DESCENT, REPORT PASSING 5500 FT, QNH 1014



LEAVING 7000 FT, WILL REPORT PASSING 5500 FT, QNH 1014, KF330



8.3.3 In VMC during daylight and below FL100 in class D and E airspaces, a pilot may consider climb or descent, maintaining own separation. Clearances for such requests should include information on essential traffic. JA 345, REQUEST VMC DESCENT TO FL60



JA 345, DESCEND TO FL60, MAINTAIN OWN SEPARATION AND VMC FM FL90 TO FL70, TRAFFIC WESTBOUND BOEING 737, FL80, ESTIMATION GOA VOR AT 07



LEAVING FL100, DESCENDING TO FL60, MAINTAINING VMC FL90 TO FL70, TRAFFIC AT FL80, JA 345
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8.4



Flights Joining Airways



8.4.1 Aircraft desiring to join an ATS route should make their request to the appropriate ATS unit. If a prior flight plan has not been filed, the pilot should include the filing of an airborne flight plan (See Part II Chapter 3, paragraph 3.5). If a flight plan about joining of airway has already been filed, an abbreviated call should be made. The request should consist of the following information: (a) Aircraft call sign (b) Aircraft type (c) Position (d) Level and flight conditions (e) Estimated time at point of crossing/joining (f) Desired crossing/joining level (g) Route and point of first intended landing (h) True airspeed (i) The phrase REQUEST CROSSING/JOINING CLEARANCE If possible, the selected crossing/joining point should be associated with a radio facility to provide accurate navigation. VARANASI APP, FALCON VTABC FM PATNA TO BHOPAL, PSN IBUSU AT 1117, FL200, HDG 266, TAS 250, REQ JOINING CLEARANCE, W33 OVERHEAD VARANASI AT FL280, EST VARANASI 1131, KHAJURAHO NXT 1212, ETA BHOPAL 1254



VBC VARANASI APP, CLR TO JOIN W33 OVERHEAD VARANASI AT FL280, CONTACT VARANASI CTL ON 120.75 AT BHITI



VARANASI APP, CLR TO JOIN W33 OVERHEAD VARANASI AT FL280, VARANASI CTL ON 120.75 AT BHITI, VBC Abbreviated call when joining is filed in flight plan.



8.4.2



VARANASI APP VTABC, REQ JOINING CLEARANCE, W33 AT VARANASI



VTABC VARANASI APP, CLEAR TO BHOPAL FLIGHT PLANNED ROUTE, JOIN W33 AT FL280



VARANASI APP VTABC, CLEAR TO BHOPAL VIA VARANASI FLIGHT PLANNED ROUTE, TO JOIN W33 AT VARANASI, FL280



CORRECT, VARANASI APP



A clearance may not be issued immediately due to the prevailing traffic conditions. 111



AI505, REMAIN OUTSIDE CONTROLLED AIRSPACE, EXPECT CLEARANCE AT 55



REMAINING OUTSIDE, AI505



8.4.3 If the aircraft requests for a flight level and that is already occupied by other traffic, the controller should offer alternatives to the pilot.



AI505, FL240 NOT AVBL DUE TRAFFIC, ALTERNATIVES ARE FL220 OR FL260, ADZ.



AI505, REQUEST FL240



AI505, ACCEPT FL220



8.5



Flights Leaving Airways



8.5.1 Flights leaving controlled airspace must do so normally at a specific point. The pilots should be given instructions accordingly, along with any other relevant instructions to ensure separation. AI505, CLEARED TO LEAVE W15 VIA GOA VOR, MAINTAIN FL230 WHILE IN CONTROLLED AIRSPACE



8.6



CLEARED TO LEAVE W15 VIA GOA VOR, MAINTAINING FL230 WHILE IN CONTROLLED AIRSPACE, AI505



Flights Crossing Airways



8.6.1 An aircraft desiring to cross an airway should make its request to the appropriate ATS unit. The request shall be made 10 minutes prior to crossing the ATS route. Following information must be passed with the request: (a) Call sign of the aircraft (b) Estimate time of crossing the route (c) Flight level (d) Position of crossing the route (with reference to a navigational aid or geographical position on the route).



CHENNAI CONTROL VTABC



VTABC CHENNAI CONTROL GO AHEAD



CHENNAI CONTROL VTABC, 40 MILES NW OF DOKET, FL80, DOKET AT 33, REQUEST CLEARANCE TO CROSS A465 AT DOKET



VBC, CLEARED TO CROSS A465 AT DOKET, FL80, CHENNAI CTL
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CLEARED TO CROSS AT DOKET, FL80, VBC



VBC, REPORT DOKET, CHENNAI CTL



WILCO, VBC



8.7



Flights Holding En-route



8.7.1 An aircraft may be required to hold en-route, due to traffic or other reasons. Controller will issue holding instructions and a time at which onward clearance can be expected. Reason for the delay should also be given. AI505, HOLD AT BELLARY VOR, FL220, EXPECT FURTHER CLEARANCE AT 02, LDG DELAYS AT CHENNAI 20 MINUTES



HOLDING AT BELLARY VOR, FL220, AI505



---------------KF202, HOLD AT BELLARY NDB, FL100



HOLDING BELLARY NDB, FL100, WHAT IS THE DELAY, KF202



KF202, EXPECTED DELAY 10 MINUTES



ROGER, KF202



8.7.2 When an aircraft is asked to hold en-route, the pattern will be a left or right hand, based on the track of the ATS route. In case of an extended delay, a pilot may request or receive an extended holding pattern. IC305, HOLD BTN RAJKOT AND JAMNAGAR VOR, FL100, TURNS RIGHT, EXPECT FURTHER CLEARANCE AT 1105



IC305, REQUEST EXTENDED HOLDING



HOLDING BTN RAJKOT AND JAMNAGAR VOR, FL100, RIGHT TURNS, IC305



8.8



ATS Surveillance



8.8.1 When an aircraft is under radar control within an area control unit jurisdiction, the phraseology used will usually be a combination of the phraseology discussed in the earlier parts of this chapter, combined with the basic ATS surveillance phraseology in Part II Chapter 6. 8.8.2 When the flight crew of an aircraft are not aware of being under radar control, the controller should inform the pilot.
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IN 225, UNDER RADAR CONTROL



ROGER, IN 225



IN 225, RADAR CONTROL TERMINATED



ROGER, IN 225



8.9



Automatic Dependent Surveillance (ADS)



8.9.1



Controller may wish to know whether the aircraft is equipped with ADS capability. ADS-B TRANSMITTER Or NEGATIVE ADS-B



SJ 112, ADVISE ADS-B CAPABILITY



Controller may ask the pilot to stop ADS-B transmitter operation.



SJ 112, STOP ADS-B TRANSMISSION



ROGER, SJ 112



When the ADS services are degraded, the pilot may be informed by voice. SJ 112, AUTOMATIC DEPENDENT SURVEILLANCE OUT OF SERVICE



8.10



ROGER, SJ 112



Oceanic Control



8.10.1 Usually, the RT phraseology used for oceanic control purposes is basically the same as that of the phraseology discussed in this book, there may be variations as per regional procedures. 8.10.2 Since aircraft flying oceanic routes are out of range of VHF, communications are carried out on HF frequencies. An HF channel is normally operated by a communication officer or air-ground operator who passes the instructions and messages between the controller and the pilot. 8.10.3 In India, Chennai FIR has Oceanic Control with VHF frequency (RCAG) 126.15 MHz. Primary and secondary HF frequencies are used as back up communication frequencies.



------------------
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CHAPTER 9 DISTRESS, URGENCY AND COMMUNICATIONS FAILURE PROCEDURES 9.1



Introduction Distress and urgency communication have been mentioned in Part I Chapter 3, paragraph 3.2.3. Distress and urgency RT communication procedures are detailed in ICAO Annex 10 Volume II. The same are discussed in detail in this chapter. 9.2



Definitions of Distress and Urgency Conditions



(a) Distress: A condition of being threatened by serious and/or imminent danger and of requiring immediate assistance. (b) Urgency: A condition concerning the safety of an aircraft or other vehicle, or of some person on board or within sight, but which does not require immediate assistance. 9.2.1 A distress message is identified by the word ‘MAYDAY’ at the beginning of the message. An urgency message is identified by the words ‘PAN PAN’ (PAN- pronounced as the French word “panne” ) at the beginning of the message. In both cases, the words ‘MAYDAY’ or ‘PAN PAN’, as appropriate, should preferably be repeated three times at the beginning of the initial distress or urgency call. 9.2.2 Distress messages have priority over all other transmissions and urgency messages have priority over all transmissions except distress messages. 9.2.3 Distress or urgency calls should be, as far as practicable, transmitted slowly and distinctly so that any unnecessary repetitions are avoid. 9.2.4 Distress and urgency phraseology procedures given in this chapter should be adapted to specific needs and to the time available. 9.2.5 Whenever there is any doubt about to the safety of a flight, assistance should be requested so that the risk of a more serious situation can be avoided. 9.2.6 Normally, distress or urgency calls should be made on the frequency in use at the time. Distress or urgency communications should be continued on this frequency and changing over to another frequency should be done only if it is considered that better assistance can be provided by changing to that frequency. The frequency 121.5 MHz has been designated the international aeronautical emergency frequency. If necessary, any other communication frequency including the maritime mobile service RTF calling frequencies can be used for distress and urgency communications. 9.2.7 If any station called by the aircraft in distress or urgency does not reply, then any other ground station or aircraft which receive the distress or urgency call should reply and render whatever assistance possible. 9.2.8 The station which replies to a distress or urgency call should provide only the necessary advice, information and instructions to the pilot. Unnecessary transmissions will distract the pilot who is already busy tackling the situation.
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9.2.9 All other stations which are not involved in the distress/urgency communications or rendering assistance, must stop using the frequency on which the distress/urgency traffic is being exchanged. They can resume using the frequency when the distress/urgency traffic has ended. 9.2.10 If an aircraft or any other station intercepts a distress message for which there is no reply, the station intercepting the message should acknowledge the message and then broadcast it. 9.3



Distress Messages



9.3.1 A distress message should contain as many as possible of the following elements and if possible, in the order shown: (a) Name of the station addressed (time and circumstances permitting); (b) Identification of the aircraft; (c) Nature of the distress condition; (d) Intention of the person in command; (e) Present position, level (i.e. flight level, altitude, etc., as appropriate) and heading of the aircraft; (f) Any other useful information MAYDAY MAYDAY MAYDAY, AMRITSAR TWR VTABC, PORT ENGINE ON FIRE, MAKING FORCED LDG, 20 MILES NORTH OF AMRITSAR, PASSING 3000 FT, HDG 180



VTABC AMRITSAR TWR, ROGER MAYDAY, WIND 350 DEGREES 10 KNOTS, QNH 1008



-------------MAYDAY MAYDAY MAYDAY, SARSAWA TWR VTABC, STARBOARD ENGINE FAILED, WILL ATTEMPT TO LAND YOUR FIELD, 5 MILES SOUTH, 4000 FT, HDG 350



VTABC SARSAWA TWR, ROGER MAYDAY, CLEARED STRAIGHT IN APPROACH, RWY 35, WIND 350 DEGREES 10 KTS, QNH 1008, YOU ARE NUMBER ONE



CLEARED STRAIGHT IN APPROACH, RWY 35, QNH 1008, VTABC



9.3.2 The aircraft in distress must use any means at its disposal to attract attention and make known its condition (including the activation of the appropriate SSR code, 7700). Any station receiving the call must use any means at its disposal to assist an aircraft in distress. The elements listed in 9.3.1 can be varied when the transmitting station is not itself in distress. But such a situation must be clearly stated. 9.3.3 The emergency call must be normally addressed to the station which was communicating with the aircraft or the ATS unit in whose jurisdiction the aircraft is operating.
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9.3.4



Imposition of Silence The aeronautical station or the aircraft in distress may impose silence either on all aircraft using the frequency or on a particular aircraft which interferes with the distress traffic. All aircraft and stations will maintain radio silence until advised that the distress traffic has ended. ALL STATIONS DELHI TWR, STOP TRANSMITTING, MAYDAY Or AI505 STOP TRANSMITTING, MAYDAY



9.3.5



Termination of Distress and Silence When an aircraft considers that it is no longer in distress, it should transmit a message cancelling the distress condition. When the ground station controlling the distress traffic becomes aware that the aircraft is no longer in distress, it should terminate the distress communication and silence condition. CHANDIGARH TWR VBC, CANCEL DISTRESS, ENGINE SERVICEABLE, RWY IN SIGHT, REQUEST LDG



VBC, WIND 350 DEGREES 8 KTS, RWY 35, CLEARED TO LAND



Or CHANDIGARH TWR VBC, CANCEL MAYDAY, ENGINE FIRE EXTINGUISHED, PROCEEDING AS PER ORIGINAL FLIGHT PLAN



VBC CHANDIGARH TWR, ROGER ALL STATIONS CHANDIGARH TWR, DISTRESS TRAFFIC ENDED



9.4



Urgency Messages



9.4.1 An urgency message should consists of as many of the elements detailed in 9.3.1 as are required by the circumstances, only difference being the (c) urgency condition instead of distress. The call should be made on the frequency in use at the time and it should be addressed to the station communicating with aircraft or the station in whose jurisdiction the aircraft is operating. All other stations should not interfere with the transmission of urgency traffic. PAN PAN, PAN PAN, PAN PAN, JAIPUR TWR VTABC, 2000 FT, HDG 190, ABV CLOUD, UNSURE OF MY POSITION, REQUEST HDG TO JAIPUR



VTABC JAIPUR TWR, FLY HDG 160
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HDG 160, VTABC ------------VTABC JAMNAGAR TWR, NUMBER ONE, CLEARED STRAIGHT-IN APPROACH, RWY 17, WIND 180 DEGREES 10 KTS, QNH 1008, AMBULANCE ALERTED



PAN PAN, PAN PAN, PAN PAN, JAMNAGAR TWR VTABC, 10 MILES NORTH AT 2000 FT, PASSENGER WITH SUSPECTED HEART ATTACK, REQUEST PRIORITY LDG CLEARED STRAIGHT-IN APPROACH, RWY 17, QNH 1008, VTABC ------------PAN PAN, PAN PAN, PAN PAN, MADURAI TWR VTAME, INTERCEPTED URGENCY CALL FM VTABC, PASSENGER WITH SUSPECTED HEART ATTACK, REQUESTING PRIORITY LDG MADURAI, HIS POSITION 10 MILES NORTH AT 2000 FT



VTAME, ROGER PAN PAN VTABC MADURAI TWR, RWY 35, WIND 340 DEGREES 10 KTS, QNH 1008, NO TRAFFIC



(If VTABC does not acknowledge this message VTAME will relay) VTABC VTAME, MSG FM MADURAI TWR, RWY 35, WIND 340 DEGREES 10 KTS, QNH 1008, NO TRAFFIC



In the first example above, questions might be asked to the pilot to assist in ascertaining the position of the aircraft. 9.4.2 PAN PAN, preferably spoken three times, followed by the radiotelephony signal for medical transports MAY-DEE-CAL, pronounced as in the French “medical” are used to identify a medical transport. The use of the phrases mentioned above indicates that the message which follows is about a protected medical transport. The message shall convey the following data: (a) Call sign or other recognized means of identification of the medical transports; (b) Position of the medical transports; (c) Number and type of medical transports; (d) Intended route; (e) Estimated time en-route and of departure or arrival, as appropriate; and (f) Any other information such as flight altitude, radio frequencies guarded, languages used, and secondary surveillance radar modes and codes. PAN PAN PAN PAN PAN PAN, MAY DEE CAL, KOLKATA GND VTABC, HUMAN ORGAN ON BOARD, IFR TO DELHI, OVERFLYING PATNA AND LUCKNOW, ETE 0230, REQ PRIORITY DEPARTURE
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9.5



Emergency Descent



9.5.1 An aircraft may make descent due to emergency conditions such as loss of cabin pressure. The aircraft must announce that it is making an emergency descent and the controller must take all possible action to safeguard other aircraft. The controller should make a general broadcast to warn aircraft of the emergency descent and pass any required specific instructions. AHMEDABAD CONTROL SJ 301, POSITION DAMAK, EMERGENCY DESCENT TO FL100 DUE TO DECOMPRESSION



SJ301 AHMEDABAD CONTROL, CLEARED TO DESCEND TO FL100, REPORT REACHING FL100 ATTENTION ALL AIRCRAFT IN THE VICINITY OF DAMAK, EMERGENCY DESCENT IN PROGRESS FM FL350 TO FL100, LEAVE A791 TO NORTH IMMEDIATELY, MAINTAIN 20 NM OFFSET TO NORTH OF A791



9.6



Aircraft Communications Failure



9.6.1 If an aircraft fails to establish contact with the aeronautical station on the designated frequency, it should attempt to establish contact with the station on another frequency appropriate to the route. If this attempt fails, the aircraft shall attempt to establish communication with other aircraft or other aeronautical stations on frequencies appropriate to the route. 9.6.2 If all these attempts fail, the aircraft shall transmit its message twice on the designated frequency(ies), starting with the phrase “TRANSMITTING BLIND” and if necessary, include the addressee(s) for which the message is intended. DELHI CONTROL VTAME, TRANSMITTING BLIND, POSITION ELKUX AT 0952, FL200, HDG 127, SPEED 250 KTS, ESTIMATING IGINO 1010, ETA DELHI 1020, PAX 130, I SAY AGAIN DELHI CONTROL……



9.6.3 When the pilot is aware of the fact that only the receiver has failed and the transmitter is serviceable, he/she should transmit reports at the scheduled times or positions on the frequency in use, preceded by the phrase “TRANSMITTING BLIND DUE TO RECEIVER FAILURE”. The aircraft should transmit the intended message twice on the designated frequency and also, advise the time of its next intended transmission. DELHI CONTROL VTAME, TRANSMITTING BLIND DUE TO RXR FAILURE, POSITION ELKUX AT 0952, FL200, HDG 127, SPEED 250 KTS, ESTIMATING IGINO 1010, ETA DELHI 1020, PAX 130, TIME OF NEXT TRANSMISSION 1010, I SAY AGAIN, DELHI CONTROL……
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9.6.4 If an aircraft has been provided with air traffic control or advisory service, it shall transmit information regarding the intention of the pilot-in-command with respect to the continuation of the flight of the aircraft. DELHI CONTROL VTAME, TRANSMITTING BLIND DUE TO RXR FAILURE, POSITION ELKUX AT 0952, FL200, HDG 127, SPEED 250 KTS, ESTIMATING IGINO 1010, ETA DELHI 1020, PAX 130, MAINTAINING FL200 UNTIL IGINO THEN DESCENDING TO FL105, TIME OF NEXT TRANSMISSION 1010, I SAY AGAIN, DELHI CONTROL……



9.6.5 If an aircraft experiencing communication failure is equipped with SSR transponder, it should squawk code 7600 to indicate radio failure. 9.6.6 When an aeronautical station is not able to establish contact with an aircraft after calls on the frequencies on which the aircraft is believed to be listening, it shall: (a) request other aeronautical stations to render assistance by calling the aircraft and relaying traffic, if necessary; and/or (b) request aircraft on the route to attempt to establish communication with the aircraft and relay messages, if necessary. 9.6.7 If the attempts specified in 9.6.6 fail, the aeronautical station should transmit messages addressed to the aircraft, other than messages containing air traffic control clearances, by blind transmission on the frequency(ies) on which the aircraft is believed to be listening. 9.6.8 Blind transmission of air traffic control clearances shall not be made to aircraft, except at the specific request of the originator. 9.6.9 Other than the RT procedures during communication failure, the pilot is supposed to take the following actions to continue the flight: 9.6.9.1 If flying in VMC (a) continue to fly in visual meteorological conditions (b) land at the nearest suitable aerodrome (c) report its arrival by the most expeditious means to the appropriate air traffic control unit 9.6.9.2 If flying in IMC or when conditions are such that it does not appear likely that the pilot will complete the flight in accordance with 9.6.9.1 (a) unless otherwise prescribed on the basis of a regional air navigation agreement, in airspace where procedural separation is being applied, maintain the last assigned speed and level, or minimum flight altitude if higher, for a period of 20 minutes following the aircraft’s failure to report its position over a compulsory reporting point and thereafter adjust level and speed in accordance with the filed flight plan. (b) when being vectored (or the aircraft has been directed by ATC to proceed offset using RNAV without a specified limit), proceed in the most direct manner possible to rejoin the current flight plan route no later than the next significant point, taking into consideration the applicable minimum flight altitude
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(c) proceed according to the current flight plan route to the appropriate designated navigation aid or fix serving the destination aerodrome and, when required to ensure compliance with (d), hold over this aid or fix until commencement of descent (d) commence descent from the navigation aid or fix specified in (c) at, or as close as possible to, the EAT last received and acknowledged; or, if no EAT has been received and acknowledged, at, or as close as possible to, the ETA of arrival resulting from the current flight plan (e) complete a normal instrument approach procedure as specified for the designated navigation aid or fix (f) land, if possible, within 30 minutes after the ETA specified in (d) or the last acknowledged EAT, whichever is later.



----------------



121



CHAPTER 10 TRANSMISSION OF METEREOLOGICAL AND OTHER INFORMATION PERTAINING TO AERODROME 10.1



Introduction Information of the weather is provided to the pilots either by broadcast (e.g. VOLMET) or by means of specific transmissions from ground personnel to pilots. Such information is usually in the form of reports, forecasts or warnings. In such transmissions, information must be transmitted using standard meteorological abbreviations and terms. SJ 112 MUMBAI TWR, PRESENT WEATHER, WIND 360 DEGREES 5 KTS, VISIBILITY 20 KMS, FEW CLOUDS 2500 FT, QNH 1008



QNH 1008, SJ 112



-----------ID 220 CHENNAI TWR, WIND 250 DEGREES 25 KTS, VISIBILITY 1100 METRES, CONTINUOUS MODERATE RAIN, OVERCAST 600 FT, QNH 1001



CHENNAI TWR ID 220, QNH 1001, REQUEST TEMPERATURE



ID 220, TEMPERATURE 27 DEGREES CHARLIE



ROGER, ID 220



10.2



Runway Visual Range (RVR) The words “RUNWAY VISUAL RANGE” or the abbreviation RVR should be used when transmitting the runway visual range. This should be followed by the runway number and RVR values. 10.2.1 When transmitting the RVR of multiple points of a runway, the order of transmission should always be starting with the reading for the touchdown zone followed by the mid-point zone and ending with the roll-out/stop end zone report. If the report consists of RVR for all three locations, the names of the locations may be omitted provided that the reports are passed in that order. In case one of the RVR information of any one position is not available, this information should be included in appropriate sequence. JT 110, RVR RWY 27, TOUCHDOWN 650 METRES, MIDPOINT 700 METRES, STOP END 600 METRES



ROGER, JT 110
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GA 221, RVR RWY 35, 650 METRES, 700 METRES AND 600 METRES



ROGER, GA 221



VTABC, RVR RWY 27, 700 METRES, NOT AVAILABLE, 600 METRES



ROGER, VTABC



10.3



Runway Surface Conditions Runway surface conditions are measured and reported as per procedures given in ICAO Annex 14. 10.3.1 When it is evident that the reports from pilots are useful to other aircraft, such information may be retransmitted by a controller (Also see Part II Chapter 11, paragraph 11.6): “BRAKING ACTION REPORTED BY A320 (aircraft type) AT 0927 (time) UNRELIABLE (assessment of braking action) 10.3.2 If a controller considers it necessary, information about water presence on a runway shall be passed to aircraft using the terms ‘DAMP’ (the surface shows a change of colour due to moisture), ‘WET’ (surface is soaked but there is no standing water), ‘WATER PATCHES’ (significant patches of standing water are visible), or ‘FLOODED’ (extensive standing water is visible) according to the amount of water present. 10.3.3 Other runway conditions and activities which may be of concern to a pilot should be transmitted at an appropriate time. VTABC COCHIN TWR, GRASS MOWING IN PROGRESS NEAR CENTRE OF AERODROME



COCHIN TWR VTABC, MOWERS IN SIGHT



-----------AI505, THRESHOLD RWY 27 DISPLACED 500 FT DUE BROKEN SURFACE



ROGER, AI505



------------IC345, TAXIWAY GOLF CLOSED DUE MAINTENANCE, USE ALPHA TO VACATE



VACATING VIA ALPHA, IC345



--------------
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CHAPTER 11 MISCELLANEOUS FLIGHT HANDLING PHRASEOLOGY 11.1



Fuel Dumping A pilot may, during emergency or urgency conditions, may dump fuel to reduce the maximum landing mass in order to execute a safe landing. During such a situation, the pilot should inform the ATS unit about his intentions. The ATS unit should coordinate with the pilot about the route to be flown, the flight level to be used and the duration of the fuel dumping. Controlled traffic in the vicinity will be separated and for the non-controlled traffic, a warning will be broadcast. ALL STATIONS MUMBAI CONTROL, B777 DUMPING FUEL, FL100, BEGINNING 10 MILES WEST OF BISET ON A451 FOR 50 MILES, AVOID FLIGHT BTN FL70 AND FL110 WITHIN 50 MILES BEHIND, 10 MILES AHEAD OF THE AIRCRAFT AND WITHIN 10 NM TO THE SIDES OF FUEL DUMPING TRACK ALL STATIONS MUMBAI CONTROL, FUEL DUMPING COMPLETED



11.2



Wake Turbulence If the controller suspects or is aware of any wake turbulence, he/she should warn aircraft as appropriate. (See Part II Chapter 2 paragraph 2.7.2.4 for categories of aircraft). VBC, EXTEND DOWNWIND DUE WAKE TURBULENCE, B747 LANDING AHEAD



EXTENDING DOWNWIND, VBC



-----------VME, HOLD POSITION DUE WAKE TURBULENCE, AIRBUS DEPARTING AHEAD



11.3



HOLDING, VME



Wind Shear and Micro Burst



11.3.1 Wind shear is a sustained change in wind velocity along the aircraft flight path. Wind shears occurring from the ground surface to a height of 1500 ft (approx) are called ‘low level wind shears’. Low level wind shears are quite dangerous which can affect the control of aircraft in departure or final approach phases of flight. Aircraft will report the wind shear information in the following order: (a) Aircraft call sign (b) Wind shear report (c) Time of wind shear occurrence 124



(d) Intensity of wind shear – Light/Moderate/Severe (e) Position and average height of wind shear layer When wind shear is forecast by the Met department or is reported by aircraft, ATC transmits warnings to other aircraft until such time as aircraft report the phenomenon no longer exists. 11.3.2 Micro bursts are severe turbulences in a very limited space which can be very dangerous to the aircraft, especially those in landing phase in the finals. An aircraft experiencing micro bursts will immediately report it to the controller on the frequency in use. MUMBAI TWR VTABC, WIND SHEAR WARNING, 0847, EXPERIENCING MODERATE WIND SHEAR, 3 MILES FINAL, RWY 27, 800 FT



ROGER, MUMBAI TWR



AI505, WIND SHEAR WARNING, ARRIVING EMBRAER REPORTED MODERATE WIND SHEAR, 3 MILES FINAL, RWY 27, 800 FT Or AI505, CAUTION, MODERATE WIND SHEAR REPORTED AT 800 FT, 3 MILES FINAL, RWY 27



ROGER, AI505



11.4 Direction Finding (Also see Part I Chapter 3 paragraph 3.2.4) 11.4.1 Direction finding helps a pilot to ascertain his bearing, heading or position. A pilot requesting information should make use of the specific phraseology meant for direction finding. The transmissions should be ended by the aircraft call sign. The direction-finding station will reply in the following order: (a) The appropriate phrase (b) Bearing or heading in degrees in relation to the direction finding station, sent as three figures (c) Class of bearing (d) Time of observation if necessary 11.4.2 If the pilot has requested a position, the direction-finding control station, shall determine the observed position of the aircraft and should advise the aircraft in the following form: (a) The appropriate phrase (b) The position (c) Class of position (d) Time of observation 125



11.4.3 The accuracy of the observations, bearings and positions shall be classified as follows: Bearings: (a) Class A – accurate within + 2 degrees (b) Class B – accurate within + 5 degrees (c) Class C – accurate within + 10 degrees (d) Class D – accuracy less than Class C Positions: (a) Class A – accurate within 5 NM (9.3 KMs) (b) Class B – accurate within 20 NM (37 KMs) (c) Class C – accurate within 50 NM (92 KMs) (d) Class D – accuracy less than Class C PUNE TWR VTEJP, REQUEST HDG TO MUMBAI



VTEJP PUNE TWR, HDG TO MUMBAI 090 DEGREES, CLASS A, 0852



-------------AGRA HOMER VTEME, REQUEST QDM



AGRA HOMER, QDM 030 DEGREES, CLASS A, 0833



030 CLASS A, VTEME



11.4.4 A pilot may request for a series of bearings using the appropriate phrase. If the transmission by the aircraft has been too short for the direction-finding station to obtain a bearing, the aircraft shall give a longer transmission for two periods of approximately ten seconds, or alternately provide such signals as may be requested by the direction-finding station.



JODHPUR HOMER VTEME, REQUEST QDM



VTEME JODHPUR HOMER, TRANSMIT LONG FOR QDM QDM 030 DEGREES, CLASS A, 0833



1 2 3 4 5 5 4 3 2 1, VTEME QDM 030, CLASS A, VTEME



JODHPUR HOMER



-------------JODHPUR HOMER VTEJP, REQUEST QDL



VJP JODHPUR HOMER, TRANSMIT FOR QDL



1234554321



046 DEGREES, CLASS A, 0942
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046 DEGREES, CLASS A, 1234554321



049 DEGREES, CLASS A



049 DEGREES, CLASS A, VJP



JODHPUR HOMER



-------------CHANDIGARH HOMER VTABC, REQUEST QTF



VBC CHANDIGARH HOMER, 20 NM SOUTH OF CHANDIGARH, CLASS A, 0753



20 NM SOUTH OF CHANDIGARH, CLASS A, VBC



CHANDIGARH HOMER



Note 1:- Direction Finding stations are not in use in Civil Aviation of India/AAI. Military Stations with Civil Air Terminals are using VDF/DRDF/CADF (as per Communication, Navigation and Surveillance Manual Part-II published by AAI) 11.4.5 Following Q codes are used for the direction finding purposes: Table 11.1 Q codes for direction finding Q code



Question



Answer, Advice or Order



QDL



Do you intend to ask me for a series of bearings?



I intend to ask you for a series of bearings.



QDM



Will you indicate the MAGNETIC heading for me to steer towards you (or...) with no wind?



The MAGNETIC heading for you to steer to reach me (or...) with no wind was... degrees (at...hours).



QDR



What is my MAGNETIC bearing from you (or from...)?



Your MAGNETIC bearing from me (or from...) was...degrees (at... hours).



QGE



What is my distance to your station (or to...)?



Your distance to my station (or to...) is... (distance figures and units). Note: This signal is normally used in conjunction with one of the signals QDM, QDR, QTE or QUJ.



QTE



What is my TRUE bearing from you? Degrees (at...hours). or What is my TRUE bearing from... (call sign)? Or What is the TRUE bearing of...(call sign) from...(call sign)?



Your TRUE bearing from me is... or Your TRUE bearing from...(call sign) was ...degrees (at...hours). or The TRUE bearing of...(call sign) from... (call sign) was...degrees at...hours.



QTF



Will you give me the position of my station according to the bearings taken by the D/F stations which you control?



The position of your station according to the bearings taken by the D/F stations which I control was... latitude... longitude (or other indication of position), class...at...hours.



QUJ



Will you indicate the TRUE track to reach you (or...)?



The TRUE track to reach me (or...) is... degrees at... hours.
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11.5 ACAS Manoeuvres (See Part III, Chapter 4, paragraph 4.10 for more on ACAS) 11.5.1 When ACAS equipment generates a resolution advisory (RA), the pilot has to deviate from the flight path (and perhaps the level too) to avoid conflict. He/she should report the manoeuvre to the controller and the controller shall not attempt to pass instructions to the aircraft until the pilot reports that he has returned to ATC cleared level and path. The controller shall provide traffic information as appropriate. 11.5.2 Once an aircraft departs from its clearance due to RA manoeuvre, the controller is no longer responsible for providing separation between that aircraft and any other aircraft which may be affected as a direct consequence of the RA manoeuvre. Only when the controller receives and acknowledges a report from the pilot that the aircraft has resumed the assigned clearance, does the controller resume the responsibility for providing separation for all the affected aircraft. When the controller receives a report from the pilot that the aircraft is resuming the current clearance, the controller may issue an alternative clearance which should be acknowledged by the flight crew. MUMBAI CONTROL AI505, TCAS RA (pronounced as TEE-CAS-ARAY)



AI505 MUMBAI CONTROL, ROGER, REPORT RETURNING TO CLEARANCE



AI505, CLEAR OF CONFLICT, RETURNING TO CLEARANCE, NOW MAINTAINING FL360



ROGER, MUMBAI CONTROL



-------------9T 302 DELHI CONTROL, CLIMB TO FL350 DELHI CONTROL 9T 302, UNABLE, TCAS RA 9T 302 DELHI CONTROL, ROGER, REPORT MAINTAINING FL350 9T 302, CLEAR OF CONFLICT, FL350 RESUMED ROGER, DELHI CONTROL



11.6



Braking Action Controller may ask the Pilot to report the braking action on a runway.



11.6.1 Braking action is normally categorised as: (a) Good (b) Medium to Good (c) Medium (d) Medium to Poor 128



(e) Poor (f) Unreliable



VTEJP CHENNAI TWR, REPORT BRAKING ACTION



CHENNAI TWR, BRAKING ACTION MEDIUM TO GOOD, VTEJP



11.6.2 Braking action reports from pilots may be retransmitted by a controller when it is felt that the information may prove useful to other aircraft (See Part II Chapter 10 paragraph 10.3.1). 11.7



AIREP (Air Reports)



11.7.1 While flying over the ATS routes, aircraft are supposed to report the operational and/or routine meteorological information at designated met reporting points. When position reports are to be passed, the position report shall be given in the form of a routine air-report. Any special observations by the aircraft shall be reported as special air-reports. All air-reports should be reported as soon as practicable. 11.7.2 Contents of routine air-reports (AIREP) shall consist of the following elements: Section 1 – Position information: (1) Aircraft identification (2) Position (3) Time (4) Flight level or altitude (5) Next position and time over (6) Ensuing significant point Section 2 – Operational information (7) Estimated time of arrival (8) Endurance Section 3 – Meteorological information (9) Air temperature (10) Wind direction (11) Wind speed (12) Turbulence (13) Aircraft icing (14) Humidity (if available) 11.7.2.1 Section 1 of the AIREP is compulsory, except that elements (5) and (6) may be omitted when so agreed on the basis of regional air navigation agreements. Section 2 of the AIREP or a portion thereof, shall only be transmitted when so requested by the airline operator or a designated representative or when considered necessary by the pilot-in-command. 129



Message type designator (AIREP) may be added in the in the beginning of the message. CHENNAI CONTROL IC 221, AIREP, POSITION BELLARY (at) 35, FL190, ANIRO (at)1405, ETA CHENNAI 1425, ENDURANCE 0330, TEMP MINUS 17, WIND 255 DEGREES 65 KT, TURBULENCE MODERATE, CLOUDS IN AND OUT Above example is a routine AIREP for a Mumbai-Chennai flight reporting weather overhead Bellary which is a compulsory MET reporting point for flights on National ATS route B211.



CHENNAI RDO AI 568, AIREP, POSITION ANOKO (at)1317, FL310, APASI (at)1340, AVNOS NEXT, ENDURANCE 0830, TEMP MINUS 47, WIND 255 DEGREES 65 KT, TURBULENCE LIGHT, ICING LIGHT



Above example is a routine AIREP for a trans-oceanic flight which is flying on ATS route B466 and is reporting routine meteorological observation at designated meteorological reporting points on the ATS route. The information of the next position, ensuing significant point and endurance are not required for transmission to the meteorological offices concerned.



11.7.3 Contents of special air-reports (AIREP SPECIAL) shall consist of the following elements: Message type designator Section 1 – Position information (1) Aircraft identification (2) Position (3) Time (4) Flight level or altitude Section 3 – Meteorological information (5) Condition prompting the issuance of the special air-report; to be selected from the list (a) to (k) as appropriate (a) moderate to severe turbulence or (b) severe icing or (c) severe mountain wave or (d) thunderstorms, without hail that are obscured, embedded, widespread or in squall lines or (e) thunderstorms, with hail that are obscured, embedded, widespread or in squall lines or (f) cumulonimbus (CB) clouds (g) low level wind shear and any meteorological condition in the opinion of the pilot in command is likely to affect aircraft operation. (h) heavy dust storm or heavy sandstorm or (i) volcanic ash cloud or 130



(j) pre-eruption volcanic activity or a volcanic eruption In addition, in the case of transonic and supersonic flights: (k) moderate turbulence or (l) hail or (m) cumulonimbus clouds Special air-reports shall be made by all aircraft whenever the conditions specified in Section – 3 are encountered or observed.



AIREP SPECIAL, AI 101, POSITION 014038.0N 0600003.6W (at)1536, FL310, CLIMBING TO FL350, THUNDERSTORMS WITH HAIL



Above example is a special air-report which is required because of the occurrence of widespread thunderstorms with hail.



SPECIAL, AI 273, OVER ATEMA 0846, 19000 FT, TURBULENCE SEVERE



Above example is a special air-report which is required because of severe turbulence. The aircraft is on QNH setting.



11.7.4 Meteorological Reporting Points in India The meteorological reporting points while flying over domestic ATS routes in the Indian airspace are given below: Table 11.2 Met reporting points ATS Route Reporting Point Kolkata – Chennai Kolkata – Port Blair Delhi – Kolkata Delhi – Chennai Delhi – Hyderabad – Bengaluru Delhi – Srinagar Mumbai – Chennai Mumbai – Cochin Mumbai – Delhi Mumbai – Kolkata Mumbai – Thiruvananthapuram 11.8



SANON Crossing G472 KUSMI BHOPAL and GULBARGA BHOPAL PATHANKOT BELLARY DABOLIM/GOA PRATAPGARH AURANGABAD and NIPAD DABOLIM/GOA



Weather Deviation 131



When aircraft encounter adverse weather conditions, the pilot can inform the controller about the intended deviation. MUMBAI CONTROL AI505, 90 NM INBD BISET 05, FL350, WEATHER DEVIATION REQUIRED DUE CB CLOUDS AHEAD



If necessary, the pilot should initiate the communication using the urgency call PAN PAN. Controller response will depend on the prevailing traffic conditions. AI505 MUMBAI CNTROL, DEVIATION APPROVED, REPORT RESUMING TRACK Or AI505 MUMBAI CNTROL, UNABLE, TRAFFIC EAST BOUND, B747, FL350, ESTIMATED (or OVER) BISET 09, CALL SIGN AIR ARABIA 319, ADVISE INTENTIONS



Pilot should consider the situation and take action and report his intentions to the controller. MUMBAI CONTROL, DEVIATING LEFT 15 NM FM TRACK, DESCENDING 300 FT, SHALL INFORM AIR ARABIA 319 ON 121.5 AND INTERPILOT, AI505



11.9



ATIS/D-ATIS/METAR



ATIS/D-ATIS/METAR have been discussed in Par I Chapter 3, paragraph 3.2.5 in detail. Here, only a current weather message example is given. JA 401 CHENNAI RDO, WEATHER CHENNAI 0630, SURFACE WIND 320/12 KT, VISIBILITY 1500 METRES, CLOUDS SKY CLEAR, TEMPERATURE 30 DEGREES CHARLIE, DEW POINT 28 DEGREES CHARLIE, QNH 990 HECTO PASCALS,TREND NO SIGNIFICANT CHANGE, OVER



Aircraft that have received the ATIS broadcast will inform the controller by using the word INFORMATION and designator. 11.10 Interpilot Communications Interpilot air-to-air communications is two-way communications between aircraft engaged in flights over remote and oceanic areas out of range of VHF ground stations to exchange necessary operational information and to facilitate the resolution of operational problems. Interpilot air-to-air communications shall be established on the air-to-air channel 123.45 MHz by either a directed call to a specific aircraft station or a general call, taking into account conditions pertaining to use of this channel. As the aircraft may be guarding more than one frequency, the initial call should include the distinctive channel identification “INTERPILOT”. AI505 AI306, INTERPILOT, DO YOU READ ------------



132



ANY AIRCRAFT VICINITY OF 30 NORTH 160 EAST, AI505, INTERPILOT, OVER ------------MAYDAY MAYDAY MAYDAY, ALL STATIONS IC410, EMERGENCY DESCENT DUE ALTIMETRY SYSTEM FAILURE, OVERHEAD MABUR ON L759, FL400, HDG 135, TURNING RIGHT TO LATERAL TRACK 15 NM, THEN DESCENDING TO FL290



11.11 CPDLC Controller Pilot Datalink Communications (CPDLC) is an application which provides a means of communication between the controller and pilot by the use of datalink, instead of voice RTF communication. When CPDLC is established, the aircraft communicates with the controller through datalink. Outside the TMA, CPDLC will be the primary means of communication and position reporting. VHF/HF will be back up for communication and position reporting. In India, CPDLC is operational within Chennai, Kolkata and Mumbai FIRs. Aircraft equipped with datalink, departing from aerodromes within Chennai, Kolkata and Mumbai FIRs have to request and LOGON to VOMF or VECF or VABF prior to leaving the controlled airspace. When CPDLC is established, aircraft will be instructed to transfer from voice to CPDLC. Phraseology used is



TRANSFER TO CHENNAI OCEANIC CONTROL ON DATALINK (POSITION), MONITOR 126.15 ALTERNATE PRIMARY 17907 SECONDARY 6655



11.12 Interception by Military Aircraft There are occasions when an aircraft may lose direction and the pilot is unsure of his position. He is supposed to use the PAN PAN signal and contact the controller for directions. There are also occasions when an aircraft may stray from its planned flight path and if it is not in contact with the controller, it may be considered as an unidentified aircraft. Also, there are possibilities of the strayed aircraft flying into prohibited, restricted or military exercise areas. During such situations, military aircraft may intercept the civil aircraft. 11.12.1 Action by the Intercepting Aircraft When an aircraft is intercepted, the Interceptor (intercepting aircraft) places itself to the port (left) and slightly above and ahead of the Intercepted aircraft within the field of view of the intercepted aircraft. In the second phase of interception, the Interceptor closes in to the intercepted aircraft for identification. In the third phase, upon identification, the Interceptor will fly away from the intercepted aircraft by a shallow dive. 11.12.2 Action by the Intercepted Aircraft When an aircraft is intercepted by an Interceptor, it shall immediately (a) interpret and respond to the visual signals, follow the instructions given by the intercepting aircraft (b) if possible, immediately notify the appropriate air traffic services unit (c) attempt to establish radio communication with the intercepting aircraft or with the appropriate intercept control unit, by making a general call on the emergency frequency 121.5 MHz, giving the identity of the intercepted aircraft and the nature of the flight; and if no contact has been established and if practicable, repeating this call on the emergency frequency 243 MHz 133



(d) if equipped with SSR transponder, select Mode A, Code 7700, unless otherwise instructed by the appropriate air traffic services unit (e) if any instructions are received from any other source, and these instructions are in conflict to the instructions issued by the intercepting aircraft, ask for clarification but continue to comply with the instructions issued by the intercepting aircraft 11.12.3 Radio Communication between the Intercept Control Unit/Intercepting Aircraft and the Intercepted Aircraft When an interception is being made, the intercept control unit and the Interceptor shall try to establish two way communications with the intercepted aircraft using the call signs INTERCEPT CONTROL, INTERCEPTOR (call sign) and INTERCEPTED AIRCRAFT on the frequency 121.5 MHz. If this attempt fails, attempts shall be made to communicate with the intercepted aircraft on other frequencies prescribed by the ATS authority or to establish contact through appropriate ATS units. 11.12.4 Phraseology to be Used The following phraseology shall be used by the Intercepting and Intercepted aircraft: Table 11.3 Phraseology for use during interception Intercepting aircraft Intercepted aircraft Phrase



Pronunciation



Meaning



Phrase



Pronunciation



Meanin



CALL SIGN



KOL SA-IN



What is your call sign?



CALL SIGN (call sign)



KOL SA-IN (call sign)



My call sign is (call sign)



FOLLOW



FOLLO



Follow me



WILCO



VILL-KO



Understood and will comply



DESCEND



DEE-SEND



Descend for landing



CAN NOT



KANN NOTT



YOU LAND



YOU LAAND



Land at this aerodrome



REPEAT



REE PEET



PROCEED



PRO SEED



You may proceed



AM LOST



AM LOSST



MAY DAY



MAY DAY



HIJACK



HI-JACK



LAND (place name)



LAAND (place name)



I request to land at (place name)



DESCEND



DEE-SEND



I require descent



Unable to comply Repeat your instruction Position unknown I am in distress I have been hijacked



11.12.5 Visual Signals by Interceptor and Intercepted aircraft When an Interceptor intercepts a civil aircraft, the Interceptor draws the attention of the intercepted aircraft and passes instructions by visual means if there is no common language over the 134



RT or the intercepted aircraft is experiencing RT failure. The visual signals to be resorted to by both the Interceptor and the intercepted aircraft are given in the tables below: Table 11.4 Signals initiated by the Interceptor Series 1



2



3



Intercepting aircraft signals DAY or NIGHT — Rocking aircraft and flashing navigational lights at irregular intervals (and landing lights in the case of a helicopter) from a position slightly above and ahead of, and normally to the left of, the intercepted aircraft (or to the right if the intercepted aircraft is a helicopter) and, after acknowledgement, a slow level turn, normally to the left, (or to the right in the case of a helicopter) on the desired heading. DAY or NIGHT — An abrupt break-away manoeuvre from the intercepted aircraft consisting of a climbing turn of 90 degrees or more without crossing the line of flight of the intercepted aircraft. DAY or NIGHT — Lowering landing gear (if fitted), showing steady landing lights and overflying runway in use or, if the intercepted aircraft is a helicopter, overflying the helicopter landing area. In the case of helicopters, the intercepting helicopter makes a landing approach, coming to hover near to the landing area.



Meaning



Intercepted aircraft signals



Meaning



You have been intercepted. Follow me.



DAY or NIGHT — Rocking aircraft, flashing navigational lights at irregular intervals and following.



Understood, will comply.



You may proceed.



DAY or NIGHT — Rocking the aircraft.



Understood, will comply.



Land at this aerodrome.



DAY or NIGHT — Lowering landing gear, (if fitted), showing steady landing lights and following the Understood, intercepting aircraft and, will comply. if, after overflying the runway in use or helicopter landing area, landing is considered safe, proceeding to land.



Table 11.5 Signals initiated by the Intercepted aircraft Series 4



Intercepting aircraft signals



Meaning



Intercepted aircraft signals



DAY or NIGHT — Raising landing gear (if fitted) and flashing landing lights while



Aerodrome you have designated



DAY or NIGHT — If it is desired that the intercepted aircraft
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Meaning Understood, follow me.



5



6



follow the intercepting aircraft to an alternate aerodrome, the intercepting aircraft raises its landing gear (if fitted) and uses the Series 1 signals prescribed for intercepting aircraft.



passing over runway in use or helicopter landing area at a height exceeding 300 m (1 000 ft) but not exceeding 600 m (2 000 ft) (in the case of a helicopter, at a height exceeding 50 m (170 ft) but not exceeding 100 m (330 ft)) above the aerodrome level, and continuing to circle runway in use or helicopter landing area. If unable to flash landing lights, flash any other lights available.



is inadequate.



DAY or NIGHT — Regular switching on and off of all available lights but in such a manner as to be distinct from flashing lights.



Cannot comply.



DAY or NIGHT — Use Series 2 signals prescribed for intercepting aircraft.



Understood



In distress.



DAY or NIGHT — Use Series 2 signals prescribed for intercepting aircraft.



Understood.



DAY or NIGHT — Irregular flashing of all available lights.



If it is decided to release the intercepted aircraft, the intercepting aircraft uses the Series 2 signals prescribed for intercepting aircraft.



Understood, you may proceed.



11.12.6 Example of RT Communication between Interceptor and Intercepted aircraft During interception, it may not be possible to maintain the whole RT conversation in standard phraseology as there are no standard RT phrases for every situation during interception. It is recommended to use available standard ICAO and any supplementary RT phraseology and plain English language. THIS IS INTERCEPTOR DAGGER ONE, CALL SIGN?



DAGGER ONE, CALL SIGN VTQAB, AM LOST



VTQAB, CONFIRM ADC NR



DAGGER ONE VTQAB, ADC 614, FM DELHI TO SRINAGAR



Dagger One confirms from Intercept Control VTQAB DAGGER ONE, FOLLOW



WILCO, VTQAB



VTQAB, POSITION ABM ASARI, W31W, MAINTAIN HDG 015 FOR PATHANKOT, PROCEED, DAGGER ONE



DAGGERR ONE, ABM ASARI, W31W, HDG 015 FOR PATHANKOT, WILCO, VTQAB
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11.13 Unlawful Interference and Aircraft Bomb Threat 11.13.1 Unlawful Interference In the circumstances of an aircraft being subjected to unlawful interference and if the aircraft is equipped with Mode A transponder, it should squawk code 7500 to indicate it is subjected to unlawful interference. It may also squawk code 7700 to indicate the grave and imminent danger and requirement of immediate assistance. If situation on the aircraft permits, the pilot should attempt to maintain the assigned track and cruise flight level. If the situation on the aircraft forces the aircraft to deviate from its assigned track and flight level, the pilot should attempt to (provided the circumstances permit): (a) broadcast warnings on the VHF emergency frequency and frequencies in use (b) proceed as per special procedures for in-flight contingencies (Doc 7030-Regional Supplementary Procedures) or (c) if no special procedures have been laid down, proceed at a level which differs from the cruising levels normally used for IFR flights in the area, 1000 ft if above FL 290 or by 500 ft if below FL 290. 11.13.2 Bomb Threat Information of a bomb threat to the aircraft may come through the ATS unit or from a source on board. The pilot may decide to use the distress signal (MAYDAY) to inform the ATS unit. Action by the pilot of the aircraft which has received a bomb threat depends upon the phase of the operation the aircraft is in. 11.13.2.1 Aircraft in-flight The pilot may decide to climb or descend for the purpose of equalising or reducing the differential between the outside and cabin air pressures. Also, the pilot may decide to divert the aircraft to a new destination. 11.13.2.2 Aircraft on the ground ATS may ask the threatened aircraft to taxi to a designated or isolated parking area in accordance with local instructions. Flight crew may decide to disembark the passengers and crew immediately. MAYDAY MAYDAY MAYDAY, NAGPUR CTL IT 790, BOMB THREAT, REQ DESCEND TO FL 120 AND DIVERT TO BHOPAL, PSN BOBET AT 0957, FL330, HDG 057, SPD 300, END 0400, PAX 97



IT 790 NAGPUR CTL, ROGER MAYDAY, RECLEARED TO FL 120 AND DIVERT TO BHOPAL, CONTACT BHOPAL APP ON 118.05



NAGPUR CTL, RECLEARED TO FL120 AND RETURN TO BHOPAL, BHOPAL APP ON 118.05, IT 790



NAGPUR CTL



------------------IT 790 BHOPAL TWR, TAXI DIRECT TO ISOLATION BAY AT RWY 06 DUMBELL



BHOPAL TWR IT 790, LANDED BHOPAL 1025
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BHOPAL TWR IT 790, AT ISOLATION BAY, DISEMBARKING PAX AND CREW, REQ ARRANGE TRANSPORT



WILCO, BHOPAL TWR



11.14 Air Traffic Incident Report Whenever an air traffic incident occurs, it is to be reported to the ATS unit concerned. Different types of air traffic incidents are AIRPROX, obstruction on runway, runway incursion, faulty/non-compliance with procedures and failure of ground facilities. Any air traffic incident must be initially reported by radio followed by submission in a written air traffic incident form. AIRPROX is the code used for Air Proximity. Air proximity is a situation in which, in the opinion of the pilot and/or the ATS personnel, the distance between aircraft and their relative positions and speeds are such that the safety of the aircraft may have been compromised. AIRPROX classifications, classified according to the degree of risk involved, are as follows: (a) Risk of collision: Risk classification of an AIPROX in which serious risk of collision has existed. (b) Safety not assured: The risk classification of an aircraft proximity in which the safety of the aircraft may have been compromised. (c) No risk of collision: The risk classification of an aircraft proximity in which no risk of collision has existed. (d) Risk not determined: The risk classification of an aircraft proximity in which insufficient information was available to determine the risk involved, or inconclusive or conflicting evidence precluded such determination. The classification of an AIRPROX incident is determined in the incident investigations after a proper report has been filed. When an AIPROX (or runway obstruction/incursion or procedure or facility) is reported initially on the RT, the following information shall be given: (a) Aircraft identification (b) Type of incident (AIRPORX/PROCEDURE/FACILITY) (c) Date and time (UTC) of incident, position (d) Own aircraft: (i) Heading and route (ii) True air speed (iii) Level and altimeter setting (iv) Aircraft level flight/climbing/descending (v) Avoiding action taken – yes/no (e) Other aircraft: (i) Type and call sign, if known. If not known then description such as high/mid/low wing/rotor craft, number of engines, marking, colour, etc. (ii) Aircraft level flight/climbing/descending/unknown (iii) Avoiding action taken – yes/no (f) Closest horizontal and vertical distances 138



(g) Aerodrome of first landing and destination AHMEDABAD TWR 9W607, AIRPROX REPORT



9W607 AHMEDABAD TWR, READY TO COPY



AHMEDABAD TWR 9W607, AIRPROX, 12030843, PSN 25 NM OUTBOUND AHMEDABAD, HDG 039 ON W13, SPD 240 KT, FL65, 1013.2 HPA, CLIMBING, AVOIDING ACTION TAKEN YES, TRAFFIC CESSNA 172, VTABC, LEVEL FLIGHT, AVOIDING ACTION TAKEN YES, DISTANCE HORIZONTAL 900 FT, VERTICAL 500 FT, LANDING UDAIPUR, DESTINATION DELHI



9W607 AHEMDABAD TWR, (READ BACK), CONFIRM RESUMED TRACK



AHMEDABAD TWR 9W607, READ BACK CORRECT, RESUMED ASSIGNED CLEARANCE



9W607, ROGER, CONTACT AHMEDABAD APP ON 119.6, AHMEDABAD TWR



AHMEDABAD APP 119.6, 9W607



11.15 Carriage of Dangerous Goods If an in-flight emergency occurs to an aircraft which is carrying dangerous goods on board, the pilot-in-command is responsible to inform the appropriate ATS authority as soon as the situation permits. The information should contain the class and division of dangerous goods carried on aircraft. 11.16 Operations Normal Report When aircraft are supposed to transmit operations normal reports, the report should consist of the phrase OPERATIONS NORMAL along with the usual elements. This is usually done only when the next estimated position is due after an interval of 30 minutes or more.



CHENNAI OCEANIC AI505 ON 121.6, OPERATIONS NORMAL



11.17 Examples of BREAK and BREAK BREAK 11.17.1 Phraseology BREAK is used to indicate the separation between portions of the message. It can be used between the address and the text of the message, and the text and the sender. 139



MUMBAI RADIO AI 405, FOR ENGINEERING AIR INDIA EXPRESS MUMBAI, BREAK, ENGINE NR 02 CHANGE REQUIRED ON ARRIVAL, BREAK, CAPTAIN AI 405, OVER AI 505 CHENNAI CTL, DISREGARD CPDLC CLIMB CLEARANCE MESSAGE, BREAK, CLIMB TO FL310



11.17.2 Phraseology BREAK BREAK is used to indicate the separation between messages transmitted to different aircraft in a very busy environment. It is also used for controlling multiple aircraft flying in formation. JL 102 RWY 27 WIND 280 DEGREES 5 KNOTS, CLEAR TO LAND, BREAK BREAK, IC444 ORBIT LEFT FOR DELAY, BREAK BREAK, VBB EXTEND DOWNWIND



--------------
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CHAPTER 12 HF COMMUNICATIONS 12.1



Introduction



While the V/UHF are used for terminal communications, HF is used for en-route i.e. long distance communications. HF has the advantage of reaching much farther distance than the V/UHF radio waves. On the negative side, HF channels are much noisier than V/UHF communications. HF communication is being replaced by Remote Controlled Air Ground (RCAG) and satellite communications (SATCOM) which use VHF and UHF frequencies. 12.2



Definitions



Radiotelephony network is defined as a group of radiotelephony aeronautical stations which operate on and guard frequencies from the same family and which support each other in a defined manner to ensure maximum dependability of air-ground communications and dissemination of airground traffic. Network station



An aeronautical station forming a part of a radiotelephony network.



Regular station A station selected from those forming an enroute air-ground radiotelephony network to communicate with or to intercept communications from aircraft in normal conditions. Primary guard station Regular station that has the responsibility of providing the primary guard (monitoring the frequency) so that continuity of air-ground communications is ensured and messages from the aircraft can be effectively handled. 12.3



Principles of Network Operation



The aeronautical stations of a radiotelephony network should assist each other in order to provide the air-ground communication service required of the network by aircraft flying on the air routes for which the network is responsible. (PANS) The regular station will be those serving the locations immediately concerned with flights on that route segment, i.e. points of take-off and landing and appropriate flight information centres or area control centres and, in some cases, additional suitably located stations required to complete the communication coverage or for intercept purposes. (PANS) In areas or on routes where radio conditions, length of flights or distance between aeronautical stations require additional measures to ensure continuity of air-ground communications throughout the route segment, the regular stations should share between them a responsibility of primary guard whereby each station will provide the primary guard for that portion of the flight during which the messages from the aircraft can be handled most effectively by that station. (PANS) During its tenure of primary guard, each regular station should, among other things: (a) be responsible for designating suitable primary and secondary frequencies for its communications with the aircraft; (b) receive all position reports and handle other messages from and to the aircraft essential to the safe conduct of the flight; 141



(c) be responsible for the action required in case of failure of communication. (PANS) The transfer of primary guard from one station to the next will normally take place at the time of the traversing of flight information region or control area boundaries, this guard being provided at any time, as far as possible, by the station serving the flight information centre or area control centre in whose area the aircraft is flying. However, where communication conditions so demand, a station may be required to retain primary guard beyond such geographical boundaries or release its guard before the aircraft reaches the boundary, if appreciable improvement in air-ground communication can be effected thereby. (PANS) 12.3.1 MWARA and RDARA Based on the above principles, radiotelephony networks have been divided as Major World Air Route Area (MWARA) networks and Regional and Domestic Air Route Area (RDARA) networks. 12.3.1.1 Major Air Route Area Networks (MWARA) Vast areas of the world lack the necessary VHF radio communication systems needed to provide reliable radio coverage between aircrews and air traffic controllers. The lack of VHF coverage within most of these areas is due to the very remote location of these regions, for example much of the airspace over the oceans lack VHF communications as it is impossible to install transmitters on a reliable platform within these regions. For the purpose of establishing communications a vast network of HF Frequencies has been allocated to provide voice communications between aircrew and ATC facilities. Some of these regions will have as many as six different groups of frequencies assigned to them. Aircraft operating international services to/from India operate in the following MWARA networks: (a) Indian Ocean Area – 1 (INO – 1) Coverage area: Antananarivo, Beira, Mumbai, Brisbane, Coco Islands, Colombo, Dar es Salaam, Harare, Jeddah, Kigali, Lilongwe, Lusaka, Chennai, Mahajanga, Male, Mauritius, Moroni, Nairobi, Perth, Seychelles, St.Denis, Toamasina (b) South East Asia -1 (SEA – 1) Coverage area: Bali, Bangkok, Colombo, Kolkota, Dhaka, Guangzhou, Jakarta, Kathmandu, Kuala Lumpur, Kunming, Chennai, Male, Singapore, Yangon (c) Middle East Asia – 2 (MID – 2) Coverage area: Abadan, Almaty, Ashkabad, Bishkek, Mumbai, Delhi, Dushanbe, Kabul, Karachi, Kathmandu, Kuwait, Lahore, Male, Muscat, Odessa, Samarkhand, Seychelles, Tashkent, Tehran, Tbilisi, Urumqi, Yerevan 12.3.1.2 Regional and Domestic Air Route Area Networks (RDARA) For domestic en-route usage, India is divided into five areas, each area having its own family of frequencies. Aircraft communicate on these frequencies as appropriate to the area in which they operate. The RDARAs are designated as Northern, Western, Southern, Eastern and North East. Coverage area of each RDARA is normally the FIR. All the aeronautical stations within the coverage area of an FIR will guard the frequency family designated for that FIR. 12.3.1.3 The list of FIRs and the frequencies (MWARA and RDARA) are given in the table below. (as per Enroute 2.1-1, AIP) 142



Table 12.1 Flight Information Regions, MWARA and RDARA frequencies FIR



Unit providing service



Call sign Language Hours of service



Frequencies



Chennai Radio (MWARA)



Chennai Radio English H24



17907 KHz, 13318 KHz, 11285 KHz, 6655 KHz, 5670 KHz, 3470 KHz



Chennai Radio (RDARA)



Chennai Radio English H24



8861 KHz, 6655 KHz, 6583 KHz, 2872 KHz



Delhi Radio (MWARA)



Delhi Radio English H24



13288 KHz, 10018 KHz, 5658 KHz, 3467 KHz



Delhi Radio (RDARA)



Delhi Radio English H24



8948 KHz, 8906 KHz, 5601 KHz, 5580 KHz, 2872 KHz



Guwahati Radio



Guwahati Radio English HS



8948 KHz, 5484 KHz, 2923 KHz



Kolkota Radio (MWARA)



Kolkota Radio English H24



10066 KHz, 6556 KHz, 3491 KHz, 2947 KHz



Kolkota Radio (RDARA)



Kolkota Radio English H24



8906 KHz, 8861 KHz, 6583 KHz, 5583 KHz, 2972 KHz



Mumbai Radio (MWARA)



Mumbai Radio English H24



13288 KHz, 11300 KHz, 10018 KHz, 8879 KHz, 5658 KHz, 5634 KHz, 5601 KHz, 3467 KHz, 2872 KHz



Mumbai Radio (RDARA)



Mumbai Radio English H24



8948 KHz, 8909 KHz, 6655 KHz, 5601 KHz, 2872 KHz



Chennai



Delhi



Guwahati



Kolkota



Mumbai



12.4



Frequencies to be Used Aircraft stations shall operate on the appropriate radio frequencies. The air-ground control radio station shall designate the frequency(ies) to be used under normal conditions by aircraft stations operating under its control. In network operation, the initial designation of primary and secondary frequencies should be made by the network station with which the aircraft makes pre-flight check or its initial contact after take-off. This station should also ensure that other network stations are advised, as required, of the frequency(ies) designated. (PANS) An aeronautical station, when designating frequencies in accordance with, should take into account the appropriate propagation data and distance over which communications are required. 143



If a frequency designated by an aeronautical station proves to be unsuitable, the aircraft station should suggest an alternative frequency. When, air-ground frequencies are used for the exchange between network stations of messages essential for coordination and cooperation between the stations, such communication should, so far as possible, be effected over network frequencies not being used at that time for the bulk of the air-ground traffic. In all cases, the communication with aircraft stations should take priority over the inter-ground station communications. (PANS) 12.5



Establishment of Communications



12.5.1 Initiating a call on the HF is similar to that of VHF communications i.e. called station call sign followed by the call sign of the calling station shall be transmitted. The difference in HF communications is, at the end of each transmission, the RT phraseology OVER is used. When the exchange of traffic has ended, the RT phraseology OUT is used.



CHENNAI RDO VTAME ON 6655, OVER



VME CHENNAI RDO, GO AHEAD, OVER



CHENNAI RDO VME, POSITION BASOP 1902, FL350, HDG 277, SPD 250, END 0530, ACDE, AIRBORNE PORT BLAIR 1845, ESTIMATING SADAP 29, NEXT IDASO 53, ETA CHENNAI 2030, PAX 122, OVER



VME CHENNAI RDO, BASOP 1902, FL350, SPD 250, HDG 277, END 0530, ACDE, AIRBORNE PORT BLAIR 1845, ESTIMATING SADAP 29, NEXT IDASO 53, ETA CHENNAI 2030, PAX 122, OVER



VME



CHENNAI RDO, OUT



Aircraft stations shall, if possible, communicate directly with the air-ground control radio station appropriate to the area in which the aircraft are flying. If unable to do so, aircraft stations shall use any relay means available and appropriate to transmit messages to the air-ground control radio station. When, in network operation, communication between an aircraft station and a regular station has not been established after calls on the primary and secondary frequencies, aid should be rendered by one of the other regular stations for that flight, either by calling the attention of the station first called or, in the case of a call made by an aircraft station, by answering the call and taking the traffic. (PANS) Other stations of the network should render assistance by taking similar action only if attempts to establish communications by the regular stations have proved unsuccessful. (PANS) 12.5.2 Indication of Transmitting Frequency HF channels are operated by a radio officer at the aeronautical fixed station. Since the officer generally watches more than one frequency, the frequency being used for transmission by the aircraft should be indicated in the call soon after the address. If no confusion is likely to arise, only the first two digits of the frequency (in KHz) may be indicated to identify the transmitting channel.
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CHENNAI RDO VTAME ON 66, OVER



12.6



VME CHENNAI RDO, GO AHEAD, OVER



Transfer of HF Communications



An aircraft station should be advised by the appropriate aeronautical station to transfer from one radio frequency or network to another. In the absence of such advice, the aircraft station should notify the appropriate aeronautical station before such transfer takes place. (PANS) CHENNAI RDO COPY KOLKOTA RDO VTAME ON 8861, FIR MM/CC 42, FL 300, ALCH, ESTIMATING VIZAG 0920, OVER



VTAME CHENNAI RDO, FIR MM/CC 42, FL300, ALCH, VIZAG 0920, CHANGE OVER TO KOLKOTA RDO OVER



VTAME KOLKOTA RDO, ROGER, ASSUMING PRIMARY GUARD, PRIMARY 8861, SECONDARY 6583, OVER



KOLKOTA RDO VTAME, ROGER, PRIMARY 8861, SECONDARY 6583, OVER



KOLKOTA RADIO



VME



In the absence of change over advice CHENNAI RDO COPY KOLKOTA RDO VTAME ON 8861, FIR MM/CC 42, FL300, ALCH, EST VIZAG 0920, CHANGING OVER TO KOLKOTA CONTROL OVER



VTAME CHENNAI RDO, FIR MM/CC 42, FL300, ALCH, EST VIZAG 0920, CHANGE OVER CONTROL TO KOLKOTA RDO, OVER



In the case of transfer from one network to another, the transfer should preferably take place while the aircraft is in communication with a station operating in both networks to ensure continuity of communications. If, however, the change of network must take place concurrently with the transfer of communication to another network station, the transfer should be coordinated by the two network stations prior to advising or authorizing the frequency change. The aircraft should also be advised of the primary and secondary frequencies to be used after the transfer. (PANS) An aircraft station which has transferred communications watch from one radio frequency to another shall, when so required by the appropriate ATS Authority, inform the aeronautical station concerned that communications watch has been established on the new frequency. When entering a network after takeoff, an aircraft station should transmit its take-off time or time over the last check-point, to the appropriate regular station. (PANS) When entering a new network, an aircraft station should transmit the time over the last checkpoint, or of its last reported position, to the appropriate regular station. (PANS) Before leaving the network, an aircraft station should in all cases advise the appropriate regular station of its intention to do so by transmitting one of the following phrases, as appropriate: (a) when transferring to a pilot-to-controller channel: 145



Aircraft: CHANGING TO . . . (air traffic services unit concerned) (b) after landing: Aircraft: LANDED . . . (location) . . . (time) 12.7



Communication Failure



12.7.1 Air-Ground If an aircraft is not able to establish contact with the designated aeronautical station on the designated frequency, it should attempt to establish contact on another frequency designated for the route. If even these attempts fail, the aircraft station should attempt to contact the appropriate aeronautical station, other aeronautical stations or other aircraft by using all available means. If communication has been established, pilot should inform the aeronautical station that contact on the assigned frequency could not be established. In addition, an aircraft operating within network shall monitor the appropriate VHF frequency for calls from nearby aircraft. If all the above attempts fail, the aircraft should transmit its message twice on the designated frequencies, preceded by the phrase ‘TRANSMITTING BLIND’ and, if necessary, include the addressee(s) for which the message is intended. In network operation, a message which is transmitted blind should be transmitted twice on both primary and secondary channels. Before changing channel, the aircraft should announce the channel to which it is changing. (PANS) DELHI RDO VTAME ON 8948, TRANSMITTING BLIND, POSITION ELKUX AT 0952, FL200, HDG 127, SPEED 250 KTS, ESTIMATING IGINO 1010, ETA DELHI 1020, PAX 130, I SAY AGAIN DELHI RDO… (complete repetition up to PAX 130), CHANGING OVER TO 5601 DELHI RDO VTAME ON 5601… (transmission of the complete message twice on secondary frequency)



12.7.2 Receiver Failure When the pilot is aware that he/she is unable to establish communication due to receiver failure and the transmitter is serviceable, he/she should transmit reports at the scheduled times/positions, on the channel in use, preceded by the phrase “TRANSMITTING BLIND DUE TO RECEIVER FAILURE”. The aircraft station should transmit the intended message, following this by a complete repetition. At the end of this call, the aircraft should also advise the time of its next intended transmission. An aircraft which is proceeding as per filed flight plan (under ATS control or provided with advisory service) should include information regarding the intention of the pilot-in-command with respect to the continuation of the flight of the aircraft in his blind transmission. The aircraft which is experiencing communication failure, if equipped, should squawk SSR code 7600 to indicate the radio failure. DELHI RDO VTAME ON 8948, TRANSMITTING BLIND DUE TO RECEIVER FAILURE, POSITION ELKUX AT 0952, FL200, HDG127, SPEED250 KTS, ESTIMATING IGINO 1010, ETA DELHI 1020, PAX 130, PROCEEDING AS PER CLEARED FLIGHT PLAN, NEXT TRANSMISSION 1022, I SAY AGAIN DELHI RDO… NEXT TRANSMISSION 1022, (complete repetition) OUT
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12.8



Selective Calling (SELCAL)



12.8.1 SELCAL is an alerting system in which coded tones are transmitted on the frequency in use. Receipt of the assigned SELCAL code activates a calling system in the cockpit, thereby alerting the pilot about a call from a ground radio station. Thus the flight crew need not maintain a continuous listening watch on the HF channel. Detailed SELCAL procedures may be found in Annex 10 Volume II. (See Part III Chapter 3 paragraph 3.4 for more on SELCAL) It is the responsibility of the aircraft operating agency and the aircraft to ensure that all the aeronautical stations, with which the aircraft would normally communicate during a particular flight, know the SELCAL code associated with its radiotelephony call sign. (PANS) The aircraft should (PANS): (a) include the SELCAL code in the flight plan submitted to the appropriate air traffic services unit (b) ensure that the HF aeronautical station has the correct SELCAL code information by establishing communications temporarily with the HF aeronautical station while still within VHF coverage.



MUMBAI RDO VTABC, SELCAL AHCK



VTABC MUMBAI RDO, SELCAL AHCK



12.8.2 Pre-Flight Check The aircraft station should contact the appropriate aeronautical station and request a preflight SELCAL check and, if necessary, give its SELCAL code. When primary and secondary frequencies are assigned, a SELCAL check should normally be made first on the secondary frequency and then on the primary frequency. The aircraft station would then be ready for continued communication on the primary frequency. Should the pre-flight check reveal that either the ground or airborne SELCAL installation is in-operative, the aircraft should maintain a continuous listening watch on its subsequent flight until SELCAL again becomes available. (PANS)



MUMBAI RDO VTABC ON 6655, REQUEST PREFLIGHT SELCAL CHECK, SELCAL AHCK, OVER



VBC MUMBAI RDO, SELCAL AHCK, SDBY FOR SELCAL, OVER



Ground station transmits the SELCAL code and the aircraft receives the call MUMBAI RDO VBC, SELCAL OK ON SECONDARY, CHANGING OVER TO PRIMARY, OVER



MUMBAI RDO



MUMBAI RDO VBC ON 8948, REQ SELCAL CHECK, AHCK, OVER



VBC MUMBAI RDO, SDBY FOR SELCAL, OVER



Ground station transmits the SELCAL code and the aircraft receives the call
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MUMBAI RDO VBC, SELCAL OK ON PRIMARY, OVER



MUMBAI RDO



12.8.3 Establishment of Communications When an aeronautical station initiates a call by SELCAL, the aircraft replies with its radio call sign, followed by the phrase “GO AHEAD” (ICAO Annex 10 5.2.4.4.1. PANS). (VTABC receives the SELCAL chime and the SELCAL lamp starts blinking) VTABC, GO AHEAD, OVER (Calling station replies e.g. VTABC Mumbai Rdo…..)



12.8.4 En-route Procedures Aircraft stations should ensure that the appropriate aeronautical station(s) are aware that SELCAL watch is being established or maintained. Once SELCAL watch has been established by a particular aircraft station, aeronautical stations should employ SELCAL whenever they require to call the aircraft. Aircraft should ensure that the aeronautical stations concerned with its flight are immediately made aware of any malfunctioning of its SELCAL installation, and that voice calling is necessary. (PANS)



MUMBAI RDO VTABC, SELCAL INOPERATIVE, OVER



12.8.5 ATC clearances, instructions and information on HF network When an aircraft is out of range for VHF, it can be given ATC clearances, instructions or information by the primary guard station. VTABC MUMBAI RDO, OVER



MUMBAI RDO VTABC, GO AHEAD, OVER



VBC MUMBAI RDO, ATC CLEARS VBC TO DESCEND TO FL200, OVER



CLEARED TO DESCEND TO FL200, VBC



12.8.6 Messages addressed to aircraft operating agency When a message is originated from an aircraft and which requires to be handled by AFTN for further routing, it shall be composed as follows: (a) Call (b) The word FOR (c) Name of the organization addressed (d) Name of the station of destination (e) Text
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DELHI RDO AI909, FOR AIR INDIA EXPRESS DELHI, NUMBER ONE ENGINE CHANGE REQUIRED ON ARRIVAL, OVER



----------------
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CHAPTER 13 VISUAL SIGNALS, RUNWAY/TAXIWAY MARKINGS/LIGHTINGS 13.1



Introduction When an aircraft is in a situation where all the means of communication via the radio medium (RT and SSR) have failed, the pilot should resort to communication through visual signals. In case of RT failure and the SSR is serviceable, pilot should squawk code 7600 indicating to the controller that the aircraft RT has failed. In the case of an aircraft not equipped with SSR or whose RT and SSR have failed, aircraft-tower communication will be through visual means. This chapter discusses procedures to be adopted during such a situation. Although the visual signals offer the advantage that some control may be exercised over aircraft with communication failure, pilots should be cognizant of the disadvantages which are: (a) The pilot may not be looking at the control tower at the time a signal is directed toward him. (b) The instructions transmitted by a light signal are very limited since only approval or disapproval of a pilot's anticipated actions may be transmitted. No supplement or explanatory information may be transmitted except by the use of the "General Warning Signal" which advises the pilot to be on the alert. The pilot of an aircraft with communication failure must employ every means available to him to inform the tower of the prevailing condition. The pilot should remain alert and watch the tower for light signals or monitor tower frequency (if the receiver is operative). Though visual communication does not fall under the subject of RTF procedures, it has been covered under this part since it is a means of communication. Similarly, RTF phraseology often has reference to runway/taxiway markings and lightings, these topics are also discussed in this chapter. 13.2



Communications with ATC when Transmitter/Receiver or Both Failure



13.2.1 Arriving Aircraft 13.2.1.1 Receiver Inoperative If only the aircraft receiver is inoperative, the aircraft should remain outside or above the airport traffic area until the direction and flow of traffic has been determined, then advise the tower of the type of aircraft, position, altitude, intention to land and request that the aircraft be controlled with light signals. When the aircraft is approximately 3 to 5 miles from the airport, advise the tower of the aircraft’s position and join the airport traffic pattern. From this point on, watch the tower for light signals. Thereafter, if a complete pattern is made, transmit aircraft position: downwind and/or turning base leg. 13.2.1.2 Transmitter Inoperative Aircraft should remain outside or above the airport traffic area until the direction and flow of traffic has been determined, then join the airport traffic pattern and look for a light signal which may be directed at the aircraft. ATC may be informed of the RT failure by rocking the wings or blinking landing/navigation lights and, if traffic conditions permit, by making low-level passes. Tower frequency should be continuously monitored. 13.2.1.3 Transmitter and Receiver Inoperative Aircraft should remain outside or above the airport traffic area until the direction and flow of traffic has been determined, then join the airport traffic pattern and maintain visual contact with the tower to receive light signals. Inform the ATC about RT failure as in 13.2.1.2.



150



13.2.1.4 Acknowledgement of Visual Signals A pilot shall, where practicable, acknowledge all clearances and instructions received by visual signals. Signals may be acknowledged as follows: (a) During hours of daylight, distinct rocking of aircraft wings (this signal should not be expected in the base and final legs of the approach). (b) During the hours of darkness, by flashing on and off twice the landing lights or, if not so equipped, by switching on and off twice its navigation lights. 13.2.2 Departing Aircraft If the radio failure occurs prior to leaving the parking area, every effort should be made to have the equipment repaired. If this is not possible, tower should be contacted by telephone and authorisation to depart without two-way radio communications should be requested. If tower authorisation is granted, departure information will be given and the pilot will be instructed to monitor the tower frequency or watch for light signals, as appropriate. If the RT failure occurs after leaving the parking area, attention of the ATC should be attracted: (a) During night, by blinking the landing/navigation lights and taxiing the aircraft into an authorised position, clear of the active runway, so that the lights are visible to the ATC. (b) During day, by full movement of the ailerons or rudders whichever can be most easily seen (such movement should be repeated at least three times) 13.2.2.1 Acknowledgement of Visual Signals A pilot of a departing aircraft shall, where practicable, acknowledge all clearances and instructions received by visual signals. Signals may be acknowledged as follows: (a) During daylight hours, by moving the ailerons or rudder (b) During the hours of darkness, by flashing on and off twice the landing lights or, if not so equipped, by switching on and off twice its navigation lights. 13.2.3 Urgency Signals The following signals, used either together or separately, mean that an aircraft wishes to give notice of difficulties which compel it to land but does not require immediate assistance: (a) The repeated switching on and off of the landing lights (b) The repeated switching on and off of the navigation lights in such manner as to be distinct from flashing navigation lights. 13.3



Visual Signals for Vehicles At controlled aerodromes all vehicles employed on the manoeuvring area shall be capable of maintaining two-way radio communication with the aerodrome control tower, except when the vehicle is only occasionally used on the manoeuvring area and is: (a) accompanied by a vehicle with the required communications capability; or (b) employed in accordance with a pre-arranged plan established with the aerodrome control tower. When employed in accordance with a plan prearranged with the aerodrome control tower, constructional and maintenance personnel should not normally be required to be capable of maintaining two-way radio communication with the control tower.
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13.4



ATC Tower Light Signals ATC personnel use a directive traffic control signal which emits an intense narrow light beam of a selected color (red, white, or green) when controlling traffic by light signals. Light signals used to pass instructions to the aircraft in flight, on the ground or vehicles are summarised in the table below:



Light signal



Table 13.1 Light signals used by the ATC tower Aircraft on the Ground vehicles or Aircraft in flight ground personnel



Series of white flashes



Land at this aerodrome Return to starting and proceed to apron* point on the airport



Vacate manoeuvring area in accordance with local instructions



Steady green



Cleared to land



Cleared for takeoff



Cleared to cross/proceed



Series of green flashes



Return to land (cleared to approach airport)



Cleared to taxi



Permission to cross landing area or to move onto taxiway



Steady red



Give way to other aircraft and continue circling



Stop



Series of red flashes



Airport unsafe, do not land



Taxi clear of landing area in use



Alternating red and green



General warning General warning signal signal Exercise extreme Exercise extreme caution caution



Flashing runway or taxiway lights



N/A



Immediately clear the landing area in use



Stop Move off the landing area or taxiway and watch out for aircraft General warning signal Exercise extreme caution Vacate the runway and observe the tower for light signal



Firing of a red pyrotechnical light



Whether by day or night and not withstanding previous instructions, do not land for the time being.



By day and by night, a series of projectiles discharged from the ground at intervals of 10 seconds, each showing, on bursting, red and green lights or stars



Indication to an unauthorized aircraft that it is flying in or about to enter a restricted, prohibited or danger area, and that the aircraft is to take such remedial action as may be necessary.



* Clearances to land and taxi will be given in due course (by steady green at proper time).
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13.5



Visual Ground Signals and Aids Visual ground signals are given in the table below:



Visual ground signals



Table 13.2 Visual ground signals and aids Meaning Prohibition of landing: A horizontal red square panel with yellow diagonals when displayed in a signal area indicates that landings are prohibited and that the prohibition is liable to be prolonged. Need for special precautions while approaching or landing: A horizontal red square panel with one yellow diagonal when displayed in a signal area indicates that owing to the bad state of the manoeuvring area, or for any other reason, special precautions must be observed in approaching to land or in landing. Use of runways and taxiways: A horizontal white dumb-bell when displayed in a signal area indicates that aircraft are required to land, take off and taxi on runways and taxiways only. The same horizontal white dumb-bell but with a black bar placed perpendicular to the shaft across each circular portion of the dumb-bell when displayed in a signal area indicates that aircraft are required to land and take off on runways only, but other manoeuvres need not be confined to runways and taxiways. Closed runways or taxiways: Crosses of a single contrasting colour, yellow or white, displayed horizontally on runways and taxiways or parts thereof indicate an area unfit for movement of aircraft. Directions for landing or take-off: A horizontal white or orange landing T indicates the direction to be used by aircraft for landing and take-off, which shall be in a direction parallel to the shaft of the T towards the cross arm. Note:- When used at night, the landing T is either illuminated or outlined in white coloured lights. A set of two digits displayed vertically at or near the aerodrome control tower indicates to aircraft on the manoeuvring area the direction for take-off, expressed in units of 10 degrees to the nearest 10 degrees of the magnetic compass. Right-hand traffic: When displayed in a signal area, or horizontally at the end of the runway or strip in use, a right-hand arrow of conspicuous colour indicates that turns are to be made to the right before landing and after take-off.
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Air traffic services reporting office: The letter C displayed vertically in black against a yellow background indicates the location of the air traffic services reporting office. Glider flights in operation: A double white cross displayed horizontally in the signal area indicates that the aerodrome is being used by gliders and that glider flights are being performed. 13.6



Runway and Taxiway Markings Runway and taxiway markings are briefly discussed in the following paragraphs:



13.6.1 Runway Markings Runway markings are in white colour. Where there are intersecting runways, the markings of the more important runway will be continued. Different runway markings are given below: (1) Runway designation marking: Indicates the identification of the runway. Always in two digits; first two digits of 360o is considered e.g. 09, 18, 27, 00, 04 etc. Reciprocal runway designation is always 180o opposite, e.g. 09 reciprocal is 27, 04 reciprocal is 22, etc. Designation is always 180o opposite of actual runway orientation. For example, if runway orientation is East-West, east end of the runway will be 27 and west end runway will be 09. This is because, for an aircraft approaching the east end for landing, the magnetic compass will show 270 o and for an aircraft approaching the west end of the runway, magnetic compass will show 090 o. In case of parallel runways, designations will consist of a single letter indicating the position of the runway, Left or Right; e.g. 09L and 09R.



Fig. 13.1 Runway markings (2) Runway centre line marking: Located along the centre line of the runway between the runway designations at either end of runway. Consists of uniformly spaced stripes and gaps. (3) Runway threshold marking: Parallel stripes of 30 mtr length, symmetrically on either side of the runway centre. Threshold markings start 6 mtr from the runway threshold. If the threshold has been temporarily displaced, a transverse marking and arrows will be provided. (4) Aiming point marking: Consists of two parallel stripes near the threshold markings. (5) Touchdown zone marking: Consists of pairs of rectangular markings, symmetrically on either side of runway centre. (6) Runway side stripe marking: Where there is a lack of contrast between the runway edges and the shoulders or surrounding terrain, runway side stripe markings are provided. Consists or two stripes placed at edge of the runways and along the length of the runway between the thresholds. 154



(7) Runway turn pad marking: Provided at a runway turn pad for continuous guidance to enable an aircraft to complete a 180-degree turn and align with the runway centre line. 13.6.2 Taxiway Marking Taxiway markings including runway turn pad markings are always in yellow.



Fig. 13.2 Taxiway markings (1) Taxiway centre line marking: Provided on a paved runway when the runway is part of a standard taxi route and: (a) there is no runway centre line marking; or (b) where the taxiway centre line is not coincident with the runway centre line. It provides continuous guidance from runway centre line to aircraft stands. (2) Runway holding position marking: Provided where taxiways and runways intersect. Aircraft is supposed to stop at this marking till cleared to proceed. There are two patterns: Pattern A – 4 lines (two are dashed) and 3 spaces in between and Pattern B – 2 lines and 1 space in between. (3) Intermediate holding position marking: Provided where two taxiways intersect. It is a single broken line. Aircraft are required to stop taxiing at this line till cleared to taxi further. 13.6.3 Information Sign Information signs are provided where there is an operational need to identify by a sign, a specific location, or routing (direction or destination) information. Information signs include direction signs, location signs, destination signs, runway exit signs, runway vacated signs and intersection take-off signs. 13.6.4 Information Marking Provided to supplement an information sign or when it is impracticable to install an information sign, the information marking will be displayed on the surface of the pavement. 13.7



Runway and Taxiway Lighting Runway and taxiway lightings are briefly discussed in the paragraphs: 155



13.7.1 Runway Lighting (1) Runway threshold identification lights: Flashing white lights with flashing frequency between 60 to 120 per minute. Provided to indicate the threshold on a non-precision approach runway and where the threshold has been permanently or temporarily displaced. Located symmetrically on either side of the runway centre line, in line with the threshold and 10 m outside each line of runway edge lights. (2) Runway edge lights: Provided along the full length of the runway parallel to the runway centre line, one parallel row on each side. Runway lights are fixed white lights. Lights of the last 600 m or one third of the end of runway may be yellow/amber. If the threshold is displaced, along the distance between the end of runway at approach end and the displaced threshold, will be of red colour. (3) Runway threshold lights: Green in colour, installed along the runway threshold, in a row that is perpendicular to the runway axis. (4) Runway end lights: Installed on a line at right angles to the axis of the runway and as near as possible to the end of the runway, not more than 3 m outside the end. Colour of the runway end lights is red. (5) Runway centre line lights: Installed on a precision approach runway Cat II or III. Installed along the centre line of the runway. Colour of the runway centre line lights should be: (a) From threshold to a point 900 m from the end of runway – variable white (b) From 900 m to 300 m from the end of runway – alternate variable white and red (c) From 300 m from the end of runway to the end of runway – red 13.7.2 Taxiway ligting (1) Taxiway centre line lights: Installed along the centre line of taxiway, visible only to the aircraft in the vicinity. Colour is fixed green. Taxiway centre line lights on exit taxiways will be fixed alternate green and yellow lights. (2) Taxiway edge lights: Installed when the taxiway centre line lights are not provided. Colour is blue. (3) Stop bars: Located across the taxiway at the runway holding point (where it is desired that traffic should stop). Consist of lights spaced at intervals of 3 m across the taxiway, showing red in the intended direction(s) of approach to the intersection or runway-holding position. Purpose of these light is to prevent runway incursions.



----------------
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CHAPTER 14 MISCELLANEOUS 14.1



Introduction In this chapter, aeronautical chart reading will be discussed. Knowledge of symbols used in the aeronautical charts is necessary for following ATS routes. Also, necessary Q codes and Morse codes are given in this chapter. 14.2



Aeronautical Charts Airports Authority of India (AAI) provides different series of aeronautical charts. (AIP GEN 3.2). Different series of aeronautical charts are given below: (i) Aerodrome Chart (ii) Aircraft Parking/Docking chart (iii) Aerodrome Obstacle chart Type A (iv) Aerodrome Obstacle chart Type B (v) Precision Approach Terrain Chart (Precision Approach Cat II Runway) (vi) En-route Chart (vii) Standard Departure Chart-Instrument (SID) (viii) Standard Arrival Chart-Instrument (STAR) (ix) Instrument Approach Chart (For each runway and procedure type) (x) Area/TMA Chart (Arrival and Transit routes) 14.2.1 Aeronautical Chart Symbols En-route chart of India consists of all the FIR, ADIZ, TMA coverage areas, aerodromes, radio navigation aids and ATS routes along with details associated with the routes. Symbols used in an en-route chart are discussed below. Table 14.1 Aeronautical chart symbols and their meanings SYMBOL



MEANING Aerodrome Air Defence Identification Zone (ADIZ) FIR Boundary FIR – Type of area/airspace CHENNAI – Name of FIR UNL – Upper limit GND/SEA LEVEL – Lower limit FIC CHENNAI – Unit providing service Terminal Control Area (TMA) Boundary
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TMA – Type of area/airspace MUMBAI – Name of TMA FL 460 – Upper limit FL 150 – Lower limit MUMBAI ACC – Unit providing approach control service Control Area (CTA) Boundary CTA – Type of area/airspace AURANGABAD – Name of CTA FL 150 – Upper limit FL50 – Lower limit AURANGABAD APP – Unit providing approach control service Control Zone (CTR) Boundary CTR – Type of area/airspace MANGALORE – Name of CTR FL 50 – Upper limit MANGALORE TWR – Unit providing approach control service Radio Navigation Aid (NAVAID) BELLARY – Name of the Navaid VOR/DME 112.8 – Type of Navaid and frequency BBI -… -… .. – Identification code and Morse code equivalent 17o18’48.8”N, 76o48’11.0”E – Geographical co-ordinates of Navaid in WGS84 1600’ – Elevation of the DME site (to the nearest 100’) Restricted Airspace VID 268 – Identification of Area. V – India (Nationality letter) I – Delhi FIR (O – Chennai FIR, E – Kolkata FIR, A – Mumbai FIR) D – Danger, (P – Prohibited, R – Restricted) 30000’/GND – Vertical limits ATS route for traffic in both directions P762 – ATS Route designator 074o, 254o – Magnetic tracks in both directions 93 – Distance (in NM) to next significant point FL460/FL260 – Upper and lower (vertical) limits 3000’ – Minimum cruising level ATS route for one direction only. In the figure given, the ATS route is for north bound (W42N) traffic only. (W42S – south bound, E – east bound, W – west bound). Advisory route (ADR) Compulsory lat-long reporting point (REP) On request lat-long reporting point (REP)



158



Compulsory ATS/Meteorological reporting point (MRP) On request ATS/Meteorological reporting point (MRP) VHF OMNI RANGE (VOR) Navaid Compass pointer aligned towards north Non Directional Beacon (NDB) Distance Measuring Equipment (DME) Co-located VOR and DME Navaid (VOR/DME)



Isogonic line or Isogonal
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Area Minimum Altitude (AMA) Each 1o quadrilateral contains an AMA which represents the lowest altitude which may be used in Instrument Meteorological Conditions (IMC). The AMA provides a minimum of 1000 ft clearance above all obstacles in that quadrilateral. It is indicated in thousands and hundreds of feet above MSL. 29 – 29000, 2 – 200. The figure represents 29,200 ft.



An example of ATS routes is given below. In the given map, routes shown are Delhi – Srinagar – Delhi. The routes pass over significant points. From Delhi, the routes are single direction up to ASARI and then in both directions from ASARI to Srinagar. Route segments can be common for different ATS routes. For example, Delhi – BUTOP segment is common for A589, W30W and W31W. Similarly, ELKUX – IGINO – Delhi segments are common for A466, W30E and W30W. ATS route W31 Delhi-BUTOP-ASARI-Pathankot-MESAR-Srinagar: FIR is Delhi. All traffic from Delhi towards Srinagar have to follow the west bound ATS route W31W till BUTOP, maintaining a heading of 297 o. First 30 NM from Delhi and up to FL50, the traffic is controlled by Delhi Tower/Approach. Traffic on W30W is assigned even flight levels and the maximum is FL460. At BUTOP, traffic have to turn right and maintain a heading 352 o till ASARI. Delhi ACC area is till ASARI. From ASARI, the route is W30 which is flown by traffic in both directions. At ASARI, the traffic have to maintain a heading of 015 o to fly towards Pathankot NDB. Route circumvents BOKAD to Pathankot airfield which is controlled by the IAF. Aircraft flying between BUTOP and Pathankot have to take traffic information from Halwara Tower on 122.7 MHz. From Pathankot, traffic have to maintain a heading of 344o to MESAR and then 320o to Srinagar. From BOKAD, area of Udhampur Sub ACC begins northwards as outlined in the map. Traffic from Srinagar to ASARI follow the same route but are assigned odd flight levels. From ASARI, aircraft have to fly to ELKUX (162o heading), IGINO (132o) and then to Delhi (132o). Aircraft between ELKUX and Pathankot take traffic information from Halwara Tower. Route designator, heading (magnetic track), distance to next significant point (in NM), vertical limits and minimum safe altitudes are given along with the segment joining line. 159



VIDP – VISR – VIDP ATS ROUTES W31 (EAST BOUND) AND W31 (WEST BOUND)



Fig 14.1 Aeronautical chart sample
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14.3



Q Codes The Q codes were originally instituted at the Radiotelegraph Convention held in London, 1912. Series of Q codes are utilised for different services. QAA – QNZ series are used for the aeronautical service. QOA – QQZ series are reserved fro maritime services. QRA – QUZ series are for use by all services. QZA – QZZ series are for other usage. Meaning of Q codes becomes complete when appropriate location indicators, approved abbreviations, signals, call signs, figures or numbers are added to the codes. Important Q codes with their usages as questions and answers are given below. Table 14.2 Q Codes and their meanings Q Code



Question



Answer or Advice



QAB



May I have clearance (for...) from...(place and/or control) to...(place and/or control) at...(figures and units) height above... (datum)?



QAF



Will you advice me when you are (were) at (over)...(place)?



QAI



What is the essential traffic?



I am (was) at (over)...(place) (at...hours) (at...(figures and units)) height above... (datum). The essential traffic is...



QAM



What is the latest available meteorological observation for...(place)?



Meteorological observation made at... (place) at...hours was as follows...



QAN



What is the surface wind direction and speed at... (place)?



The surface wind direction and speed at...(place) at...hours is (direction)...(speed figures and units). Note: Unless otherwise indicated in the question, answer (or advise) surface wind direction is given in degrees relative to MAGNETIC North.



QBC



Report meteorological conditions as observed from your aircraft at...(position or zone) at...hours at...(figures and units) height above...(datum).



The meteorological conditions as observed from my aircraft at... (position or zone) at...hours at...(figures and units) height above...(datum) are...



QBD



How much fuel have you remaining (expressed as hours and/or minutes of consumption)? (ENDURANCE)



Fuel remaining is...(hours and/or minutes of consumption).



QCE



When may I expect approach clearance?



Expect approach clearance at...hours. or No delay expected.



QCH



May I taxi to...(place)?



Cleared to taxi to...(place). (the place is given in plain language).



QCI



You are cleared (or...is cleared) by... from...(place and/or control) to... (place and/or control) at...(figures and units) height above...(datum).



Make a 360-degree turn immediately (turning to the...). (ORBIT) or I am making a 360-degree turn 161



immediately (turning to the...).



QCX



What is your full call sign?



My full call sign is... or Use your full call sign until further notice.



QEC



May I make a 180-degree turn and return down the runway? (BACKTRACK)



You may make a 180-degree turn and return down the runway.



QEJ



May I assume position for take-off? or Have you assumed position for take-off? (LINE UP)



Cleared to hold at take-off position for runway number... or I am assuming take-off position for runway number...and am holding.



QFE



(At...(place)) what is the present atmospheric pressure at official aerodrome elevation?



At...(place) the atmospheric pressure at official aerodrome elevation is (or was observed at...hours to be) ...millibars.



Are you making an emergency landing?



I am making an emergency landing. or Emergency landing being made At... (place). All aircraft below...(figures and units) height above...(datum) and within a distance of...(figures and units) leave... (place or headings)



May I establish communication with ...radio station on...kHz. (or...MHz.) now (or at...hours)? (CONTACT)



Establish communication with...radio station on...kHz. (or...MHz.) now (or at...hours). or I will establish communication with ...radio station on...kHz (or..MHz) now (or at...hours)



What should I set on the sub-scale of my altimeter so that the instrument would indicate my elevation if I were on the ground at your station?



If you set the sub-scale of your altimeter to read...millibars (or hundredths of an inch*), the instrument would indicate your elevation if you were on the ground at my station at...hours. Note: When the setting is given in hundredths of an inch the abbreviation "INS" is used to identify the units.



What is the intelligibility of my signals (or those of...)? (RADIO CHECK)



The intelligibility of your signals (or those of...) is... 1) bad. 2) poor. 3) fair. 4) good. 5) excellent.



QHH



QIC



QNH



QRK
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QRM



Are you being interfered with? (RADIO INTERFERENCE)



I am being interfered with 1) nil 2) slightly 3) moderately 4) severely 5) extremely.



QRX



When will you call me again?



I will call you again at...hours (on...kHz (or MHz). (TIME OF NEXT CONTACT)



QRZ



Who is calling me?



You are being called by...(on... kHz (or MHz).



QSA



What is the strength of my signals (or those of...)? (SIGNAL STRENGTH)



The strength of your signals (or those of...) is... 1) scarcely perceptible. 2) weak. 3) fairly good. 4) good. 5) very good.



QSZ



Shall I send each word or group more than once? (WORDS TWICE)



Send each word or group twice(or...times).



QTH



What is your position in latitude and longitude (or... according to any other indication)?



My position is...latitude longitude (or according to any other indication).



QTI



What is your TRUE track?



My TRUE track is...degrees.



QTJ



What is your speed? (Requests the speed of a ship or aircraft through aircraft through the water or air respectively.)



My speed is...knots (or... kilometers or...statute miles per hour). (Indicates the speed of a ship or the water or air respectively.)



QTL



What is your TRUE heading?



My TRUE heading is...degrees.



QTM



What is your MAGNETIC heading?



My MAGNETIC heading is...degrees.



QUB



Can you give me in the following order information concerning: the direction.... in degrees TRUE and speed of the surface wind; visibility; present weather; and amount, type and height of base of cloud above surface elevation at...(place of observation)?



Here is the information requested (The units used for speed and distances should be indicated.)



QUD



Have you received the urgency signal sent by... (call sign of mobile station)?



I have received the urgency signal sent by...(call sign of mobile station) at...hours.



QUF



Have you received the distress signal sent by... (call sign of mobile station)?



I have received the distress signal sent by...(call sign of mobile station) at...hours.



QUH



What is the present atmospheric pressure at the present water level?



The present atmospheric pressure at the present water level at... (place or position) at...hours is...(figures and units).
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QUI



Are your navigation lights working?



My navigation lights are working.



14.4



Morse Code Morse code consists of two characters: a dot (pronounced as Dit) and a dash (pronounced as Dah). These two characters are used in various different combinations to indicate all the alphabets, 0-9 numbers and special characters. Duration of a dah is three times that of a dit. Morse code is transmitted in radiotelephony by either keying on-off the carrier wave or by modulating the carrier wave by an audio tone (usually of 1020 Hz). Navigation aids such as NDB and VOR stations transmit their identification, a combination of letters in Morse code. Morse code for the alphabets and numbers are given below. A B C D E F G H I J K L M N O P Q R S T U V W X Y Z



.– -... -.-. -.. . ..-. --. .... .. .---.– . - .. --. --.-.. --.– .-. ... ..– ...– -.– -..– -.---..



(Dit Dah) (Dah Dit Dit Dit) (Dah Dit Dah Dit) (Dah Dit Dit) (Dit) (Dit Dit Dah Dit) (Dah Dah Dit) (Dit Dit Dit Dit) (Dit Dit) (Dit Dah Dah Dah) (Dah Dit Dah) (Dit Dah Dit Dit) (Dah Dah) (Dah Dit) (Dah Dah Dah) (Dit Dah Dit Dit) (Dah Dah Dit Dah) (Dit Dah Dit) (Dit Dit Dit) (Dah) (Dit Dit Dah) (Dit Dit Dit Dah) (Dah Dit Dah) (Dah Dit Dit Dah) (Dah Dit Dah Dah) (Dah Dah Dit Dit)
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CHAPTER 1 ELECTRICITY AND MAGNETISM 1.1



Electricity All matter is made up of molecules, which in turn, are made up of atoms. Atoms can be broken down into three types of particles namely, electrons, protons and neutrons. Protons and neutrons are at the centre of the atom and form the part called nucleus, with the electrons revolving around the nucleus. Protons and neutrons are tightly bound together and the electrons revolve around the nucleus in different orbits at different distances from the nucleus. The analogy is that of the planets revolving around a star. Electrons can be dislodged from an atom, by application of energy, much easier than the protons and neutrons. Electrons in the outer orbits are easy to dislodge than the electrons in the orbits nearer to the nucleus. Electrons and protons exhibit a basic property called electric charge. Electrons are negatively charged and protons are positively charged. Neutrons do not posses any charge i.e. they are electrically neutral. The electric charge of an electron can be imagined as lines of force pointing towards the electron; similarly, the electric charge of a proton can be imagined as lines of force pointing outwards from the proton. Though electrons and protons differ in mass, the charges possessed by an electron and a proton are equal and opposite. An electron is indicated by a ‘minus’ (-) sign and the proton is indicated by a ‘plus’ (+) sign. When two electrons are brought close to each other, they tend to push each other away and same is the case with protons. But when an electron and a proton are brought close, they tend to attract each other. This gives the universal law “like charges repel” and “unlike charges attract each other.”



Fig. 1.1 Two protons repelling and an electron and a proton attracting each other. In some materials, the electrons on the outermost orbit move from one atom to another by even a slight application of energy such as room temperature heat energy. Such electrons move chaotically in the spaces between the atoms, these electrons are called free electrons. Number of free electrons depends upon the material. The relative mobility of free electrons within the material is called conductivity. Materials, like the metals, which have a large number of free electrons, are called conductors. Materials which do not have many free electrons even when a large energy is applied are called insulators. Examples of insulators are wood, glass, wool, paper, pure water. There is one more class of materials which exhibits conductivity property in between that of a conductor and an insulator. These are called semi conductors. Semi conductors are used to manufacture the electronic components that go into an electric circuit board. Charge is an amount of electrons. Unit of charge is Coulomb (denoted by Q) which is equal to 6 X 1018 electrons. 167



When there are more electrons on one side than the other in a material, there exists a potential difference. Electrons tend to move from an area of higher potential (higher concentration) to an area of lower potential (lower concentration). This is similar to the flow of water. This flow of electrons is called current. Current is the rate of flow of charge, i.e. the number of coulombs flowing, per second. Unit of current is Ampere (amp in short) and is denoted by A. One amp is equal to one coulomb per second. Electricity is the flow of current from one place to another. Potential difference (p.d.) is also called voltage. Unit of p.d. is volt (denoted by V). One volt is the work done to move unit charge through a unit distance. When talking about power sources, like a battery cell, volt is the potential energy available (work to be done) per unit charge, to move electrons through a conductor. There are two types of currents namely, direct current (DC) and alternating current (AC). DC flows in only one direction in a circuit; in other words, DC has fixed polarity. A battery or an electric cell is a source of DC. All devices using a battery work on DC. When a circuit is connected to a source of DC, electrons flow from the negative terminal of the battery, through the circuit, into the positive terminal. Batteries and cells come in various voltage ratings e.g. 1.5V, 9V, 12V DC. Batteries used on aircraft are usually 24V DC. An AC reverses its direction of flow cyclically. There are no negative and positive terminals to an AC power source because, for half a cycle, a terminal becomes negative and during the other half, it becomes positive. Therefore, in a circuit which is connected to an AC source, current flow reverses its direction every half cycle. A complete cycle is 360 0, so AC reverses polarity each 1800, i.e. it interpolates between positive and negative values every 180 o. Number of cycles per second is called frequency. Unit of frequency is Hertz (denoted by Hz). 50Hz means the current does 50 cycles per second. Domestic electric supply at homes is AC. AC voltage supplied to homes in India is 230V, 50 Hz, 1 phase. In some countries like U.S. and Japan, the domestic supply is 110V, 50 Hz (or up to 60 Hz). AC is obtained from AC generators, also called alternators. What is the advantage of AC over DC? When an electric current flows through a conductor, heat is developed. Magnitude of DC is constant; it produces more heat than the AC. This means more energy is lost in the form heat. When electricity is transferred over very long distances, large amount of power will be wasted if DC is used, which can be reduced by using AC. Resistance: Why is heat produced when current flows through a conductor? Because every material has a basic property called resistance, denoted by R. Resistance can be defined as the opposition offered to the flow of current. Conductors have less resistance and insulators have high resistance. Conductors made of different materials have different resistance. This opposition converts the electric energy into heat energy which is dissipated into the surrounding atmosphere. Resitance of a wire is directly proportional to the length and indirectly proportional to the area of cross section of the wire. Longer the wire, higher the resistance and thicker the wire, lower the resistance. Resistance of a material also depends on the temperature (resistance increases with increase in temperature – for most of the materials) and specific resistance of the material. Resistance is measured in Ohms denoted by the symbol Ω. One ohm is defined as the amount of resistance offered to the flow of one amp of current when there is a constant p.d. of one volt between two points of a conductor. Resistances are widely used in circuits to drop voltages. Physical resistances (or resistors) are components manufactured to have defined amount of resistance. Ohm’s law states that “the current between two points of a conductor is directly proportional to the p.d. between those two points”. By introducing the constant factor R, the formula of relationship between volt, current and resistance is: V=IxR



or I = V/R



or R = V/I



With this formula, we can calculate one of the components if the other two are known. For example, if a load resistance of 2 ohms is connected across a battery of 24V electromotive force (emf), what is the magnitude of current flowing in the circuit? 168



V = 24 V, R = 2 Ω, I = ? V/R = I 24V/2 Ω = 12A. Answer is 12 amps of current will flow in the circuit. Resistance in series: When more than one resistance are connected one after the other in a circuit, the total resistance is equal to the sum total of individual resistances. The following figure illustrates the idea: R1



R3



R2 I



V Fig. 1.2 Resistances in series connected across a voltage source.



In the above figure three resistors R1, R2 and R3 are connected in series across a voltage source V. The dotted arrows indicate the flow of electron current in the circuit. If each resistor is equal to 2 ohms the total resistance will be 6 ohms (since R = R 1+R2+R3). If V is 12V, then I would be 2A. Note that the magnitude of current is the same through all the resistors. Resistance in parallel: Resistances can be connected in another method that is called parallel. When resistors are connected in this fashion, the total resistance becomes equal to the sum total of the reciprocals of individual resistors. In other words, the total resistance will be lesser than the smallest resistor’s resistance. Figure 1.3 illustrates the idea.
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Fig. 1.3 Resistances in parallel across a voltage source In the above figure, three resistors are connected in parallel. If each resistor is 3 ohms, then the total resistance of the combination will be 1 ohm (since 1/R = 1/R 1 + 1/R2 + 1/R3). In this circuit, the current splits and flows through the resistors. The magnitude of current through each resistor depends upon the value of each branch resistance. Resistors can be fixed or variable. Fixed resistors are of various construction such as wire-wound and carbon resistors. Value of fixed resistors is indicated by colour codes on the surface of the resistors. A variable resistor is indicated as R 3 in figure 1.3. Example of variable resistor is the volume control of a radio. Resistors can be wire-wound and carbon resistors Power and energy: Electrical work has to be done to move the electrons across a conductor against the opposition offered due to resistance. Amount of work done is given by the product of EMF (in volts) and the current (in amps). Unit of electrical power is Watt denoted by W. P = EI Where P = power (in Watts), E = EMF (in Volts) and I = current (in Amps). So, 1V of emf causing 1A of current to flow through 1 Ω produces 1W of power. The above formula can also be expressed in terms of V, I and R. 169



P = V2/R (because I = V/R) and P = I2R (because V = IR) Since Watt is too small a unit for measurements of electricity consumed at homes, a bigger unit, a kilo Watt is used. If one kW power is consumed for 1 hour, it is said that 1 unit (kWh) has been consumed. Electric consumption meters at houses measure and indicate the usage in units, i.e. kWh. Example: An electric bulb connected across a battery of 12V draws a current of 2A. (a) What is the resistance of the bulb? Answer: V = IR, R = V/I. Therefore 12V/2A = 6 Ω (b) What is the power consumed in the circuit? Answer: P = VI. Therefore 12V X 2A = 24W Electric bulbs fitted in houses are graded as per power rating. Normal ratings are 40W, 60W, 100W. Fluorescent lamps (tube lights) are usually of 40W or 60W ratings. Compact Fluorescent Lamps (CFL), which are fast replacing the bulbs and tube lights are rated at 5W, 8W, 11W, etc. A television can be of 80W to 100W rating. An electric ceiling fan may be of 60W or 80W. Example: A house is fitted with 4 lamps of 60W each and two fans of 80W ratings. If the lamps are lit for 4 hours and the fans are used for 6 hours daily, (a) What is the power consumed in a month of 30 days? Answer: {(60W X 4 X 4 X 30) + (80W X 2 X 6 X 30)}/1000 = {28800 + 28800}/1000 = 57600/1000 = 57.6 Units (kWh) (b) If cost of one unit is Rs.2.50/-, what is the monthly electricity charge? Answer: 57.6 X 2.50 = Rs. 144/Cells and Batteries: Cells are sources of DC. Cells convert chemical energy into electrical energy. Cells have positive and negative terminals. When a load is connected across these terminals, chemical reaction takes place inside the cell and electricity is produced. Primary and Secondary cells: There are two types of cells viz. primary cell and secondary cell. Primary cells can be used only once because the chemical reaction that goes on inside the cell is irreversible. When the cell is fully discharged, the chemicals inside the cell are spent. Primary cell voltage is 1.5 V. Secondary cells are reusable. Secondary cells, once discharged, can be charged again. The charging process reverts the chemicals to their original form. Lead-acid, Nickel-Cadmium and Lithium-ion cells are examples of secondary cells. Secondary cell voltage is 2 V. Cells in series or parallel: Cells can be connected in series or parallel configuration. In series, +ve terminal of one cell is connected to –ve terminal of the second cell and so on. When cells are connected in series, the total voltage is equal to the sum of individual cell voltages and the current provided by such a combination will be equal to the current rating of one cell. For example, if three cells of 1.5 V 500 mA are connected in series, the combination can provide 4.5 V 500mA. When cells are connected in parallel, the voltage of the configuration will be equal to the voltage of one cell, but the current rating will be that of sum of all individual cell ratings. For example, if three cells of 1.5 V 500 mA are connected in parallel, the combination can provide 1.5V 1.5 A (500mA X 3 = 1500mA = 1.5A). Batteries are a number of cells connected together. Batteries give much higher voltage and current than individual cells. Batteries are usually manufactured in 6V, 12V or 24V ratings. 170



Ampere Hour (AH) is another term used with cells and batteries. It is also called the rating of the cell/battery. AH means the current-hour rating of a battery. 12 V 15 AH means the battery provides 12 volts emf and can provide 15 amps of current for 1 hour before getting discharged. This also means the battery can provide 7.5 amps for 2 hours, 3.75 amps for 4 hours and so on.



Fig. 1.4 Cells connected in series and parallel across voltmeter Capacitance: When two conductors (usually metal plates) are placed adjacent to each other, separated by an insulating medium (such as air, paper, mica), and a DC source is applied to the plates, both the plates get charged to the polarity they are connected to. Even after the DC source is removed, the plates retain this electric charge. This property is called capacitance, denoted by C. Unit of capacitance is Farad. A farad is the charge in coulombs which a capacitor will accept for the potential across it to change 1 volt. The plates can be neutralised by connecting a wire to the two plates and the electrons from the negatively charged plate will flow into the positively charged plate until the electron distribution is uniform in both the plates. Such an arrangement of plates and the insulating medium is called a capacitor and the insulating medium is called dielectric. This way, a capacitor stores electric energy in a circuit. Capacitance of a capacitor is directly proportional to the area of the plates and indirectly proportional to the distance between them. Larger the area of the plates, higher the capacitance and the larger the distance between the plates, lesser the capacitance. Capacitance also depends upon the material used as dielectric medium. Different types of capacitors are paper capacitors, mica capacitors and air capacitors. These capacitors do not have any polarity. Electrolyte capacitors can be designed for large values and these have polarity of plates. Capacitors in series and parallel: When two or more capacitors are connected in series, reciprocal of the total capacitance is equal to the sum of the reciprocals of the individual capacitances. This means, the total capacitance of the combination will be lesser than the smallest capacitor in the circuit. This is similar to resistances connected in parallel. When capacitors are connected in parallel, the total capacitance of the combination will be equal to the sum total of individual capacitances. This is similar to the resistances connected in series. In the figure 1.5, C3 capacitors are variable.



Fig. 1.5 Capacitors connected in series across a DC source and parallel with an AC source 171



Capacitive reactance: If an AC is applied across the capacitor, due to the changing polarity of the applied voltage, the energy is transferred from one plate to the other. Higher the frequency of the AC, higher will be the amount of energy passed through the capacitor, whereas, DC is completely blocked by a capacitor. The opposition offered by a capacitor to flow of current, by virtue of its capacitance, is called capacitive reactance denoted by XC. A capacitor exhibits high reactance (opposition) to low frequencies (remember, DC is zero frequency) and low reactance to higher frequencies. This property of reactance is very useful in constructing filters and oscillators in radio circuits. Unit of capacitive reactance is Ohm. 1.2



Magnetism Magnetism is the property exhibited by some materials by virtue of which, they attract or repel certain other materials. Though the exact reason for such a property is not known, one explanation offered is the alignment of domains within the material which gives the material magnetic property. Magnets have two poles namely, north and south poles. When a bar shaped magnet is freely suspended, it aligns itself along the north-south direction. This is because the earth itself behaves like a magnet. When two magnets are brought nearer, it can be observed that “like poles repel and unlike poles attract each other”. A magnet is surrounded by lines of force, which originate in the North pole and terminate at the South pole. Stronger the magnet, higher will be the number of lines of force. Number of lines of force per unit area is known as magnetic flux. Certain materials can be magnetised by applying magnetising force. The force can be another magnet or electric current. Materials which retain the magnetic property even after the magnetising force is removed are called permanent magnets. Materials which lose the magnetism once the magnetising force is removed are called paramagnetic materials. Ferromagnetic substances are used to make permanent magnets. Electromagnets are magnetic materials wound inside coils of wire; when an electric current is passed through the coil, it induces a magnetic field into the magnetic material and once the current is stopped, the magnetic field reduces to zero. Magnets are used in electronics to make electric meters, relays, headphones, speakers etc. Magnetic property is used in inductances to store energy. Inductance: When an electric current is passed through a conductor, a magnetic field is created around the conductor. If the electric current is fluctuating, the magnetic field around the conductor also changes. A changing magnetic field around a conductor induces a voltage (EMF) in the conductor as a result of changing magnetic flux. This property is known as inductance, denoted by L. Unit of inductance is Henry. One Henry is the inductance required to generate one volt of induced voltage when the current is changing at a rate of one ampere per second. Inductors (or inductances) used in electronic circuits are usually in the form of wound coils with or without a core. Inductors can store energy in the electromagnetic form. Inductances in series and parallel: When inductors are connected in series, the total inductance is equal to the sum total of individual inductances. This is similar to resistances connected in series. When inductors are connected in parallel, the reciprocal of the total inductance will be equal to the sum of the reciprocals of individual inductor’s inductance. In other words, the total inductance of a parallel combination will be lesser than the smallest value of the inductance in the combination. This is similar to resistances connected in parallel. In figure 1.6, inductor L 3 is variable. Inductive reactance: Like the capacitive reactance, an inductor, by virtue of its inductance, offers reactance (opposition) to flow of current through its coils. But the difference is, the reactance offered by an inductor to DC is nil and the reactance increases as the frequency of the input increases. Higher the frequency of the AC applied, higher the inductive reactance. Inductive reactance is denoted by XL and the unit of inductive reactance is Ohm. This property of inductive reactance is used to construct filters and oscillators in radio circuits. 172



Fig. 1.6 Inductances connected in series across a DC source and parallel with an AC source 1.3



Ohm’s law for AC circuits In an AC circuit, there are three oppositions offered to the flow of current namely, the resistance R, inductive reactance XL and the capacitive reactance XC of the components. However, these three cannot be summed arithmetically to calculate the total opposition because the R does not have any direction; XL and XC are opposite to each other in their reactance. The total opposition offered by the R, X L and XC is called the impedance which is denoted by Z. Unit of impedance is ohm. 1.4



Resonant frequency Resonant frequency is a very important term used in radio theory. Construction of many radio circuits such as filters, oscillators and even antenna depend upon the resonant frequency. What is resonant frequency? We have learned that both capacitors and inductors offer varying degrees of reactance (opposition) to flow of current through them. Capacitors totally block DC and offer lesser and lesser reactance to increasing AC frequencies. Putting this in a formula will be XC = 1/2πfC (2π is a constant) Inductors offer zero reactance to DC and offer higher and higher reactance to increasing AC frequencies. Putting this in a formula will be XL = 2πfL (2π is a constant) When an inductor and capacitor are connected in a circuit (series or parallel, depending upon the circuit requirements), both will offer reactance to the input signal depending upon the values of C, L and f (f = signal frequency). If C and L are kept constant and f is varied, there must be one particular frequency for which XL = XC. Since XL and XC are opposite to each other, they cancel each other totally at this particular frequency. This frequency is called the resonant frequency. Putting the resonant frequency in a formula: 1 fr  where fr is the resonant frequency. 2 LC By using different required values of L and C, different values of resonant frequencies can be obtained in a circuit. By using variable inductors and capacitors, the resonant frequency can be varied when the circuit is functional. This is what happens when we change the radio station in a commercial radio or change the frequency in an aircraft radio receiver: the resonant frequency changes and the receiver gets tuned to receive the new frequency. 1.5



Transformers Transformer is a device which is used to increase or decrease the voltage in AC circuits. A normal transformer has two coils of wire wound over a core. The coil to which the input voltage is fed is called the primary winding and the coil from which the output voltage is taken is called the secondary winding. Transformer works on the principal of mutual induction; the fluctuating current (AC) flowing in the primary coil creates a changing magnetic field around it. This changing magnetic field induces a voltage in the secondary coil. This induced voltage can be tapped and used as a voltage source. The core inside the coils acts as a medium for concentrating the magnetic energy through the coils so that maximum energy is transferred from primary winding to secondary.
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Fig. 1.7 Transformer By having different number of windings (turns) in the primary and secondary coils, the output voltage can be increased or decreased. If the number of windings in the secondary is more than that of primary, the output voltage will be higher than the input voltage. Such a transformer is called step-up transformer. If the number of turns in the secondary is lesser than that of primary, the output voltage will be lesser than the input voltage. Such a transformer is called step-down transformer. The important point to be remembered here is that the total energy remains same as per the universal law – “energy can neither be created nor be destroyed”. The product of Voltage (V) and Current (I) will remain same in the input and output. In a step-up transformer, V will increase and I will decrease in the secondary so that VI(primary) = VI(secondary). Similarly, in a step-down transformer, V will decrease in the secondary and I will increase.



(A) (B) Fig. 1.8 (A) Step up (B) Step down transformers Transformers have wide range of applications. Commercial electrical supply is through transformers in which the voltage is stepped up to a very high value then transferred over very long distances, stepped down to 220V and supplied to houses. Current transformers are used for changing the current rating from input to output where different current ratings are required (and also for metering). Audio transformers are used to transform energy at audio frequencies and RF transformers are used to transfer energy at radio frequencies. The material of core used in transformer also varies as per the usage of the transformer. Power transformers used in power supply and audio transfer have iron core whereas RF transformers have air core. Some transformers have ferrite core. 1.6



Motors and Generators A motor is a device which converts electrical energy into mechanical energy. A motor has coils wound over a core and this arrangement is called armature. The armature is placed inside a permanent magnet. When an electric current flows through the coils of the armature, it creates a magnetic field around it which is repelled by the field of the permanent magnet. Thus the armature is made to rotate around an axis over which the armature is mounted. Motors can be designed to work on both AC and DC. Motors have wide variety of applications. A generator is a device which converts mechanical energy into electrical energy. Construction of a generator is similar to that of a motor. The difference is, in a generator, the armature is rotated mechanically (generally by a combustion engine). The movement of the armature coils inside the magnetic field of the permanent magnet induces a voltage in the armature 174



coils and current flows in the output circuit. Generators can be designed to produce both DC and AC. AC generators are called alternators. Generators are installed on the aircraft as power sources. A starter-generator is a device on the aircraft which acts as a motor for cranking the engine while starting and then acts as a generator to supply power to the aircraft systems. 1.7



Microphones and Speakers Microphones are devices used for converting sound energy into electrical energy. There are various types of microphones depending upon the application and construction. Carbon microphones, capacitor microphones, dynamic microphones and electret microphones are some of the types. A microphone consists of a diaphragm which vibrates when held near to source of sound such as speech. In a carbon microphone, the diaphragm consists of carbon granules which move away or near to each other due to the vibrations. This varies the resistance of the diaphragm and if it is connected across a voltage source, the current through the diaphragm will vary along with the resistance. This variation will represent the variations in speech. In a capacitor microphone, one of the capacitor plates is fixed to the diaphragm and the vibrations will vary the distance between the plates of the capacitor, thereby varying the capacitance. This, in turn, varies the output current. In a dynamic microphone, a coil is fixed to the diaphragm and the coil is placed inside a permanent magnet. When the diaphragm vibrates due to sound, it moves the coil inside the magnet, magnitude of movement depending upon the intensity of sound striking the diaphragm. When the coil moves inside the magnet, an electric current is produced in the coil which represents the sound energy in electric form. As can be seen, carbon and condenser microphones need power supply whereas the dynamic microphone does not require power supply for working. Electret microphone is a combination of capacitor and magnet. The electrical energy produced by a mic is usually very low and has to be amplified to be used in circuits. Speakers are devices for converting electrical energy into sound energy. Usually, a speaker consists of a diaphragm, a coil and a permanent magnet. One end of the coil is fixed to the diaphragm and the coil is placed inside the permanent ring magnet. When the electric energy representing the sound flows through the coil, a magnetic field is created around the coil which is either repelled or attracted by the ring magnet. This causes the coil to move forward and backward, depending upon the polarity of the field produced, which in turn moves the diaphragm. Movement of the diaphragm sets into motion the air in front of it resulting in sound. Speakers can be designed in various sizes, shapes, power output and the frequency range as per the application. A small speaker can be used as a microphone (dynamic) with slight modifications. An aircraft headset is a combination of two speakers and a microphone. Microphones used in aviation headsets are usually the electret type because of their noise cancelling feature. Microphone installed on a rod is called boom microphone. Present day aircraft headsets have boom microphones. Olden day aircraft had either throat microphones or hand held microphones.
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CHAPTER 2 RADIO THEORY 2.1



Introduction Radio communication takes place through electromagnetic (EM) energy which travels through atmosphere and space; the advantage here is that no physical wires are required and the communication can take place over very long distances. Since the advent of satellite communication, the quality of radio communications has increased immensely. Aviation communication has been utilising the advancement of technology for ensuring the safety, security and efficiency of international civil aviation. In this chapter, basic radio principles and their application to aviation will be discussed. 2.2



Electromagnetic Waves When electrical energy is applied to an antenna, this energy is radiated as electromagnetic (EM) energy. This EM energy travels through atmosphere at the speed of light which is 3X10 8 metres per second. An EM wave has two components: the electrical component and the magnetic component. Along with these, the EM wave has a direction of propagation, in which it travels. Theses three are perpendicular to each other. Just like light, EM waves ideally travel in straight lines. But the EM waves are subject to certain phenomenon due to which they bend or deviate from a straight line propagation.



Fig 2.1 Electromagnetic wave 2.3



Frequency, Wavelength and their Relationship As in electrical waves, EM waves fluctuate between positive and negative polarities. In other words, EM waves have a frequency which is measured in Hertz (Hz). The EM wave will travel a certain distance while completing one cycle i.e. starting from zero, reaching the positive peak value (90o), falling back to zero (180o), reaching the negative peak (270o) value then back to zero (360o). This distance is known as the wavelength of the EM wave. It is obvious that lower frequencies will have larger wavelengths compared to higher frequencies, as the speed of EM wave is same for all frequencies. Relationship between frequency and wavelength can be put in an equation as follows: C f =  where f is the frequency in Hertz λ is the wavelength in metres 176



C is the speed of EM wave in space which is constant 30,00,00,000 metres/sec. Example: Frequency of an EM wave is 10 Mega Hz. What is its wavelength? Answer: 3  100000000Metres λ = = 30 metres 10  1000000 Hz * One Mega Hz is 106 Hz Example: If the wavelength of a radio wave is 30000 metres, what is the frequency of the wave? Answer: 3 100000000Metres f= = 10000 Hz = 10 KHz (1 KHz = 1000 Hz) 30000 Metres By the above examples, it can be seen that lower frequencies have longer wave lengths and higher frequencies have shorter wavelengths. 2.4



Antenna This equation is very important in designing the radio equipment, especially the antenna. Length of an antenna depends upon the frequency it is supposed to radiate. The correct length of the antenna will determine the efficiency with which it radiates maximum energy without wastage. Thus, if either frequency or wavelength is given, the other can be calculated by using the above formula. A radiating antenna is most efficient when its length is exactly equal to half wavelength of the frequency it radiates. A half wavelength antenna is known as a dipole antenna. Example: What is the length of a dipole antenna required to radiate 100 MHz? Answer: Using the formula we get a full wavelength: (3 x 108) / (100 x 106) = 3 mtr Therefore, the dipole length will be 3/2 = 1.5 mtr Even a dipole antenna is considered large to be installed on aircraft. An antenna called unipole has a length equal to a quarter wavelength. Thus, smallest length of an antenna for a given frequency is one quarter of the wavelength, i.e. a unipole. This is the most favoured antenna on aircraft. A unipole antenna is usually installed vertically (or perpendicular to the surface of installation) because it uses its own reflection on the installed surface to act as a dipole antenna. In the above example, the unipole antenna length will be 75 cms. 2.5



Polarisation As already mentioned, an EM wave has two oscillating fields mutually perpendicular to each other and to the direction of propagation. The electric field (E) will be parallel to the antenna wire from which it was radiated and the magnetic field (H) will be perpendicular to the antenna wire. An EM wave whose E component is perpendicular to ground is called a vertically polarised wave and an EM wave whose E component is parallel to the ground is called a horizontally polarised wave. A vertical antenna radiates vertically polarised waves (since the H field surrounds the antenna wire and is perpendicular to it) and a horizontal antenna radiates horizontally polarised waves. 2.6



Audio and Radio Frequency Spectrum Frequencies within the frequency range from 20 Hz to 20 KHz are called audio frequencies (AF). Frequencies within this band in the form of sound energy can be heard by the human ear. Radio frequency spectrum is divided into different frequency ranges or frequency bands. The different bands and their respective frequency ranges are given below: 177



Very Low Frequency (VLF) Low Frequency (LF) Medium Frequency (MF) High Frequency (HF) Very High Frequency (VHF) Ultra High Frequency (UHF) Super High Frequency (SHF) Extremely High Frequency (EHF)



3 – 30 KHz 30 – 300 KHz 300 KHz – 3 MHz 3 – 30 MHz 30 – 300 MHz 300 MHz – 3 GHz* 3 – 30 GHz 30 – 300 GHz



*1 GHz = 1000 MHz = 109 Hz Radio waves of frequency 3GHz and above are called microwaves because of their small wavelengths. Letter identifiers are designated to frequency bands used for radar. Different organisations give different designations and there is no universal agreement on these designations. Commonly used designations are given below: L band S band C band X band Ku band K band Ka band V band N band A band



1.0 – 1.5 GHz 1.5 – 3.9 GHz 3.9 – 8.0 GHz 8.0 – 12.5 GHz 12.5 – 18.0 GHz 18.0 – 26.5 GHz 26.5 – 40.0 GHz 40.0 – 80.0 GHz 80.0 – 170.0 GHz Above 170.0 GHz



2.7



Radio Wave Propagation Antenna of a transmitter radiates RF waves in the form of electromagnetic energy. These RF waves travel through different media until they reach the antenna of a receiver. This travel is termed as the propagation or the EM waves. The various methods of propagation depend largely on the frequency of the RF wave and also on the earth environment. Different methods of radio wave propagation are discussed in the paragraphs below. 2.7.1



Ground (Surface) Waves Ground waves progress along the surface of the earth. The reasons for the ground waves propagating along the curved surface of the earth are two: (a) A phenomenon called diffraction which causes the wave to bend around any obstacle it passes. (b) Due to diffraction, the wave starts tilting towards the ground. As the tilting increases with distance, and short circuiting of the electrical component causes currents to flow in the earth’s surface. This is loss of energy for the wave and it bends over more. This phenomenon is called surface attenuation. Frequencies of VLF, LF and lower end of MF bands propagate as ground waves. Ground waves are used for navigation systems working in VLF, LF and lower portion of the MF bands. 2.7.2



Sky Waves EM waves are prone to a phenomenon called refraction. When there is change in the density of the medium through which the EM wave is propagating, the wave changes direction. This phenomenon is similar to the refraction of light. When EM waves of HF and upper end of MF bands travel upwards towards the sky, they enter the ionosphere. The ionosphere density changes with altitude and as the EM wave travels upwards it starts bending due to refraction. Under favourable conditions, the wave will return back to earth at an angle by which it seems that the 178



wave has been reflected by the ionosphere. Such EM waves which are returned to earth by the ionosphere are called sky waves. Frequencies of higher portion of MF and HF bands behave as sky waves. The ionosphere has four main layers namely, D at the lowest level, E, F 1 and F2 at the highest level. Density of ions is least in the D layer and increases as we go higher up and is the highest in the F2 layer. Importance of these layers is as follows: (a) D layer – exists at an average height of 70 km with thickness of 10 km. Disappears at night. Reflects some VLF and LF waves and absorbs MF and HF waves to a certain extent. (b) E layer – exists at an average height of 100 km with thickness of around 25 km. Disappears during night. This layer helps the MF ground wave propagation and reflects some HF waves during day. (c) F1 layer – exists at a height of 180 km during day time and combines with F 2 layer during night. Daytime thickness is about 20 km. Absorbs HF waves. (d) F2 layer – exists at height from 250 km to 400 km during daytime and 300 km during night. Thickness is about 200 km. Main effect of this layer is to reflect (by gradual refraction) the HF waves back towards the earth. The ionosphere is also responsible for attenuation (reduction in strength) of the EM wave. EM waves are absorbed on the way up and also on the way down after reflection. 2.7.2.1 Critical Frequency The highest frequency that will be returned to earth by a layer after having been transmitted towards the sky (any frequency higher than this would pass through the ionosphere into space). Critical frequency is particular for a layer. It can be seen from figure 2.2 that lower frequencies are refracted at lower levels of the ionosphere and higher frequencies travel higher up before being refracted.



Fig 2.2 Critical frequency and angle 2.7.2.2 Critical Angle The highest take off angle (to the normal) that will return a sky wave to earth under specific ionospheric conditions is called critical angle. If the angle is any higher, the sky wave will escape into space without being refracted. 2.7.2.3 Skip Distance Skip distance is the shortest distance from a transmitter, measured along the surface of earth, at which the first sky wave returns to earth. 179



2.7.2.4 Skip Zone It is also known as silent zone or dead space. When using MF and HF, the waves will travel both as ground waves and sky waves. A skip zone is a region between the furthest points at which the ground wave can be received and the nearest point at which the refracted sky waves can be received. In this zone, ground waves would have died down (due to attenuation) and sky waves do not reach because of the larger angle of return. No signal can be received in the skip zone.



Fig 2.3 Skip distance and skip zone 2.7.2.5 Single Hop and Multi Hop Propagation The sky wave refracted from the ionosphere can be reflected back to the ionosphere by the earth’s surface. For this reflection to take place, the signal must be sufficiently strong. So the sky wave may have a single hop or multi hop propagation. This way, the wave can reach very far distances.



Fig 2.4 Single and multiple hop propagation 2.7.2.6 Fading When two waves, of the same signal which left the transmitter at the same time but reach the receiver through different paths, will have difference in phase. If both are in-phase, signal strength will increase and if both are out-of-phase, signal strength will decrease. If both waves are exactly out of phase and of the same amplitude, they may totally cancel each other. This fluctuation of signal strength when it arrives at the receiver is called fading. The different paths taken by the waves are due to: (a) refraction by different layers of ionosphere (b) sky waves arriving after different number of hops (c) wave reaching the receiver as ground wave and sky wave
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2.7.2.7 Day and Night Frequencies A problem that exists with sky wave communication is the change in density of ionosphere during day and night. On the night side of the earth, solar radiation does not reach the lower layers of ionosphere. Hence, the ions which were created during day by the solar radiation bombardment, recombine to form molecules which are electrically neutral. This brings down the ion density appreciably. The effect is that the sky wave which would have been refracted by a lower ionospheric layer during day time (high ion density) will travel further up into the ionosphere before being refracted back to earth. The angle of refraction increases and the wave reaches the ground much farther than it would have reached during the day. This problem is greater during sun rise and sun set due to the rapidly changing ion density. Solution to this problem is using a higher frequency during the day and a lower frequency during the night. This is what is done in aircraft HF communication. Each RDARA and MWARA has different frequencies for day and night use. 2.7.2.8 Advantages and Disadvantages of Sky Waves Main advantage of sky wave is the long range of communication possible. Other advantage of HF is that a single transmission can be received at different distances. Disadvantages are many: HF band is more susceptible to atmospheric interference, bandwidth available is small, change of frequencies during day and night, skip zone and fading of signal. Bandwidth problem is somewhat reduced by single side band (SSB) technique. Sky wave communication is gradually being replaced by SATCOM and RCAG in aviation. 2.7.3



Space Waves VHF and above frequencies travel in straight lines. This is termed as Line of Sight (LOS) communication because the transmitting antenna must see the receiving antenna for the waves to reach. These waves do not bend along with the curvature of earth and if aimed at the ionosphere, they will pass through to space rather than being refracted. Such waves are called space waves. Any tall or massive object in between the transmitting and receiving antennae will obstruct the waves from reaching the receiving antenna. The area on the other side of the obstructing object (or beyond the horizon), looked from the transmitting side, will receive no signal and this is called the shadow zone.



Fig 2.5 Space wave communication Thus, the range of communication using space waves depends on the height of transmitter and receiver antennae. The formula which gives the range of communication using space waves is: 1.23( hr + ht ) NM Where hr is the height (in feet) of the receiver antenna above sea level ht is the height (in feet) of the transmitter antenna above sea level NM is nautical miles. 181



If an aircraft is flying at 10,000 ft, approximate maximum range of communication using VHF would be 123 NM (229 Km) with the ground stations at sea level. Similarly, for an aircraft flying at 1000 ft altitude, the maximum communication range would be 39 NM (73 Km) with the ground station at sea level. With the above examples, it can be seen that the height of the aircraft plays an important role in the range of space wave communications. Though the limited range of communications of VHF is a disadvantage, it also enables the usage of same frequencies at different places. For example, ATS units at Chennai, Delhi, Kolkata and Mumbai use the same frequency for their services (TWR – 118.1 MHz, APP – 127.9 MHz, SMC – 121.9 MHz) 2.7.3.1 Superrefraction (Ducting) Under certain atmospheric conditions such as temperature inversion, complete bending down of the space waves takes place from the layer of atmosphere as low as just 30 metres from the ground. Thus, space waves are refracted back to the earth and reflected back by the surface, continuously, and they propagate around the curvature of the earth for a long distance which sometimes exceeds 1000 km. This phenomenon is called superrefraction. It is also called ducting because the earth surface and the refracting layer of the atmosphere act like a duct for propagation of waves.



Fig 2.6 Ducting phenomenon; space wave travels beyond horizon 2.8



Basic Radio Principles Audio frequencies (such as a pilot’s speech) are converted into electrical energy by a microphone. If attempt is made to radiate this energy directly, it will pose certain problems: audio frequencies are low frequencies with large wavelengths, this would require enormous size of antenna to radiate the energy efficiently. For example human speech which is normally in the range of 3 KHz would require an antenna length of 1,00,000 metres (100 KMs). Even if half or quarter wavelength antenna is used it would still be 50 or 25 KMs long. Another problem is that the AF band is 20 Hz to 20KHz which is a bandwidth of 19.88 KHz. Very few channels can be accommodated and even then, all the transmissions would be hopelessly mixed up. Third problem is that very high power would be required to transmit such low frequencies to enable them to travel long distances. To overcome these problems a process called modulation is used for radio communications. 2.8.1



Modulation Modulation is the process of superimposing audio frequency over radio frequency. Advantages are: RF has higher frequencies which require shorter antennae; RF spectrum has very large bandwidth which can accommodate a large number of channels; transmission power will be very less because of the higher frequencies. Modulation is done in the transmitter. Basically there are two types of modulation in analogue radio communications; (i) Amplitude modulation (ii) Angle modulation. Angle modulation has two types namely, frequency and phase modulations. 2.8.1.1 Amplitude Modulation (AM) In this type of modulation, the amplitude of the RF is made to change as per the amplitude of the AF. Normal RT communication is amplitude modulated. Figure below illustrates the concept. 182



The RF carrier, which has a much higher frequency than the AF, gets shaped according to the shape of the AF which is the modulating wave. It can be seen that, if the peaks of the modulated result wave are joined by a line, it takes the shape of the modulating wave.



Fig. 2.7 Amplitude modulation 2.8.1.2 Frequency Modulation (AM) In this type of modulation, the frequency of the carrier is varied according to the amplitude of the AF wave. When the amplitude of the modulating wave increases, the frequency of the carrier RF increases and when the amplitude of the modulating wave decreases, the frequency of the carrier RF decreases. Figure below illustrates the concept.



Fig. 2.8 Frequency modulation Frequency modulation is used in commercial FM broadcast (88-108 MHz) and also satellite communications. SATCOM equipment fitted in aircraft use FM in conjunction with the VHF communication equipment. 183



2.8.1.3 Phase Modulation (PM) This is a variant of Frequency Modulation in which the phase of the RF carrier is varied as per the amplitude of the amplitude of the modulating wave (AF). Phase and Frequency modulations fall under the broad category of Angle modulation.



Fig. 2.9 Phase modulation 2.8.1.4 Pulse Modulation There is another class of modulation which is called pulse modulation in which the carrier is a series of pulses and not sinusoidal. This can be further categorised into Pulse Amplitude Modulation (PAM), Pulse Width Modulation (PWM), Pulse Position Modulation (PPM) and Pulse Code Modulation (PCM). In pulse modulation, the RF carrier pulses are modulated depending upon the amplitude of the modulating wave.



Fig 2.10 Types of pulse modulation
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2.8.2



Demodulation Demodulation is the separation of AF from the carrier RF. This is the reverse process of modulation. Demodulation is done in the receiver. 2.8.3



Basic Transmitter A basic transmitter must accept the audio input, convert it into AF, modulate it with RF, amplify the modulated signal to sufficient power and then transmit it. This is in very brief the process of transmission of intelligence in the form of EM waves. Figure 2.11 puts the process in block diagram form.



Fig. 2.11 Basic transmitter block diagram In the AF chain microphone converts the speech into AF and feeds into the audio levelling and processing circuits. Frequency and amplitude of the AF are standardised here. The output of this circuit is a weak signal which is pre-amplified and then fed to the AF amplifier. Here, the AF is further amplified and fed to the modulator. In the modulator the level of AF is raised again to be sufficient to modulate the RF carrier. Though this block is called the modulator, actual process of modulation does not take place here. In the RF chain, the RF oscillator (mostly a crystal oscillator) provides the RF carrier. Similar to the AF, this carrier signal is amplified in multiple stages and fed to the RF output power amplifier. This is where the actual process of modulation takes place. The RF carrier is shaped as per the type of modulation used and fed to the antenna from where it is radiated. 2.8.4



Side Bands Whenever two frequencies (such as AF and RF) are mixed together, as in the process of modulation, the result will be generation of many frequencies. Assuming f1 and f2 are the RF and AF frequencies being mixed, the output of such a process will consist of not only the original frequencies but also the sum (f1 + f2) and difference (f1 – f2) of those two frequencies and their harmonics (harmonics are multiples of the original, sum and difference frequencies). Thus the output frequencies will be f1, f2, (f1 + f2), (f1 – f2), and multiples (harmonics) of these frequencies [2f1, 3f1…. 2f2, 3f2… 2(f1 + f2), 3(f1 + f2), 2(f1 – f2), 3(f1 – f2)…etc] The harmonics are not of importance in AM (in FM, harmonics are required for clarity of reception). AF is not required at the output and RF is the unmodulated carrier. Both the sum and difference frequencies are the modulated signals at radio frequencies. f1 – f2 will be a lower frequency than the RF carrier (f1) and f1 + f2 will be higher than the RF carrier (f1). These two frequencies are called the side bands to the RF carrier. The lower frequency is the Lower Side Band (LSB) and the higher frequency is called Upper Side Band (USB). Both side bands carry the identical information obtained from the AF. In figure 2.12, the sum, difference bands and the RF carrier are shown. AF is not shown because it is a very low frequency and will be much distant on the left side of difference frequency. 185



Fig 2.12 Sum and difference frequency bands with RF carrier in the centre Modulation can be carried out anywhere in the RF chain and the reason why it is done in the last stage is to simplify the circuits of all the blocks so that they do not have to operate in a wider bandwidth. In VHF communication, both the side bands are transmitted along with the carrier. This type of communication which contains both side bands is called Double Side Band (DSB). However, in HF only one side band is transmitted to conserve bandwidth (See paragraph 2.7.2.8 above). This is called Single Side Band (SSB) technique. This also requires lower power for transmission. 2.8.5



Basic Receiver A basic receiver must receive the EM waves transmitted by the transmitter antenna, process the received signal and present/display the output for the user. As the EM waves cross the receiver antenna, voltages are induced in the antenna. These voltages are fed to the RF stage. RF stage consists of filters and amplifier circuits. In the RF stage, all the unwanted signals are filtered out and the required signal is amplified to a suitable level. This amplified signal is then demodulated to separate the AF from the carrier RF. This is done in the demodulator stage. Output of the demodulator is AF which is fed to the audio amplification stage. Output of the audio amplifier is fed to the speaker/headset. A practical receiver is much more complicated than the one described above. A practical receiver has a stage called mixer after the RF stage. The purpose of mixer is to reduce the frequency of the received signal to a lower frequency. For this, the mixer receives a frequency from a signal source called the local oscillator. Both the frequencies are mixed in the mixer and the outcome is exactly as described in 2.6.3.2. Original two frequencies, sum frequency, difference frequency and harmonics will be the outputs. All these are passed through a filter which passes only the difference frequency and blocks all others. The output of mixer (the difference frequency) is called the Intermediate Frequency (IF) which will be much lesser than the received RF. The process of mixing two frequencies to get a third frequency is called superheterodyning. IF has the same waveform as the original modulated RF. IF is fed to the demodulator stage where the signal is detected and the AF is separated from the carrier. The separated audio is fed to the audio amplifier stage and finally fed to the speaker. Figure 2.13 shows the process in a block diagram. 2.8.5.1 Ganged Tuning When a particular frequency is to be received, the receiver has to be tuned to that particular frequency. Since voltages due to many signals will be present at the antenna, only the required frequency must be passed through and the rest should be blocked. RF filters, RF amplifier, Mixer and the Local Oscillator are tuned together to the required frequency by ganged tuning. 2.8.5.2 Local Oscillator The local oscillator (L.O) provides a frequency which is always equal to the sum of the received signal frequency and the IF. If the receiver is tuned to 1000 KHz, L.O will produce 1455 KHz and if the receiver is tuned to 1200 KHz, the L.O will produce 1655 KHz. Thus, the IF (L.O – 186



RF) will always be 455 KHz. A constant frequency difference is maintained between the L.O and RF circuits. This constant frequency difference is always equal to the IF.



Fig. 2.13 Superheterodyne receiver 2.8.5.3 Superheterodyning Main purposes of superheterodyning are: (a) to bring down the received signal to a lower frequency which requires simpler components and circuit designs (b) to avoid tuning of the stages after the RF (and Mixer) to new frequencies whenever a channel change is required. Some receivers employ more than one stage of mixer; such receivers are called double or triple superheterodyne receivers. 2.8.5.4 Automatic Gain Control The phenomenon of fading has been discussed in 2.5.2.6. To overcome the effect of fading, a circuit called AGC is employed in a receiver. It keeps the audio output constant by providing feedback to the RF, Mixer and IF stages during variation in the strength of the received signal. Weaker signals are amplified more and stronger signals are amplified less, thereby ensuring a constant audio output. This is also called the Automatic Volume Control (AVC). 2.8.5.5 Beat Frequency Oscillator A communication receiver may be required to receive Morse code transmissions, i.e. pulse modulated RF carrier. Since there is no audio component in the pulse modulated RF carrier, the beat frequency oscillator (BFO) provides the demodulator with a frequency 1 KHz (or 400 Hz) above or below the IF. This enables the receiver to produce whistling tones (in dots and dashes) whenever pulse modulated RF carrier is received. BFO function can be switched on/off by a switch. 2.8.5.6 Squelch When there is no signal to be received, the receiver will receive atmospheric noise. When this noise reaches the headset, it will be very annoying to the operator. To avoid this, a circuit called squelch is used which switches off the audio stage when there is no carrier present at the demodulator stage. This prevents the audio stage from amplifying the noise and feeding it to the speaker. This is also called Mute. 2.8.5.7 Qualities of a Good Receiver A good receiver must have the following four qualities: (a) Sensitivity: Ability to receive weak signals and amplify them. 187



(b) Selectivity: Ability to select the desired frequency and reject all others from the signals that are present at the antenna. (c) Stability: Ability to stay tuned to the desired frequency, without drifting, over a period of time. (d) Fidelity: Ability to faithfully reproduce the original audio from the received signal. 2.8.6



Transceivers Transceiver (also called transreceiver) is an equipment which is a combination of a transmitter and a receiver. During transmission, the transmitter part is active and at other times, by default, the receiver is active. Some circuits of a receiver and transmitter can be commonly utilised. The antenna has to be switched between the transmitter and the receiver for transmission and reception respectively. The local oscillator also can be utilised by both. A typical transceiver block diagram is shown in figure 2.14.



Fig 2.14 Transceiver block diagram The transceiver consists of a transmitter block and a receive block. The transmitter block contains all the stages of a transmitter shown in figure 2.11 except the RF source oscillator. Similarly, the receiver block consists of all the stages of a receiver shown in figure 2.13 except the local oscillator. A local oscillator (L.O) provides a stable frequency to a device called Synthesiser. The synthesiser produces required frequencies and feeds it to the transmitter as the RF carrier. The synthesiser also feeds the frequency to the receiver for mixing in the receiver. When the pilot selects a channel on the control unit in the cockpit, the tuning signals are sent to the synthesiser, transmitter and receiver blocks. All the relevant components get tuned to the required frequencies. The transmit-receive relay (Tx-Rx Relay) keeps the antenna connected to the receiver by default. To transmit, pilot presses a Press-To-Talk or Push-To-Talk (PTT) button, usually located on the control column. This operation activates the Tx-Rx relay and the antenna is connected to the transmitter block and the signal is radiated out. As soon as the PTT is released, the relay connects the antenna back to the receiver. 2.9



Types of Communication Communications can be in only one direction or two directions, using one frequency for both transmit and receive or two frequencies, simultaneous transmit and receive or nonsimultaneous, etc.
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(a) Simplex: A method in which telecommunication between two stations takes place in one direction at a time. When applying this term to aeronautical communication, it is further subdivided as: (i) Single Channel Simplex (S.C.S): Simplex using the same frequency channel in each direction. Communication in which a station can either transmit or receive at a time, but not simultaneous, using the same frequency for both transmit and receive and one single antenna for both functions. (This is also called half-duplex). RT communication of aircraft and Walkie-talkie are examples of S.C.S. (ii) Double Channel Simplex (D.C.S): Simplex using two frequency channels, one in each direction. Communication using two different frequencies, one for transmit and one for receive, but not simultaneous. Aircraft equipped with SATCOM will have FM D.C.S in addition to AM S.C.S. This is also called cross band. (iii) Offset Frequency Simplex: A variation of single channel simplex wherein telecommunication between two stations is effected by using in each direction frequencies that are intentionally slightly different but contained within a portion of the spectrum allotted for the operation. (b) Full Duplex: A method in which telecommunication between two stations can take place in both directions simultaneously. Simultaneous two-way communication using two different frequencies, one each for transmit and receive. Land line and cell phones are examples of this technique. 2.10



Emission Designators ITU has assigned designators for the types of EM waves that are used in radio communication. This includes the simplest type of transmissions i.e. unmodulated carrier to the complex types which include digital data transmissions. The emission designators are listed below: First symbol - type of modulation of the main carrier: N



Emission of an unmodulated carrier



Emissions in which the main carrier is amplitude-modulated (including cases where sub-carriers are angle-modulated): A Double-sideband H Single-sideband, full carrier J Single-sideband, suppressed carrier Emission in which the main carrier is angle modulated: F Frequency modulation G Phase modulation D Emission in which the main carrier is amplitude- and angle-modulated either simultaneously or in a pre-established sequence Emission of pulses P Sequence of unmodulated pulses K Sequence of pulses modulated in amplitude L Sequence of pulses modulated in width/duration M Sequence of pulses modulated in position/phase X Cases otherwise not covered
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Second symbol - nature of signal(s) modulating the main carrier 0 1 2 3 7 8 9 X



No modulating signal A single channel containing quantized or digital information without the use of a modulating sub-carrier A single channel containing quantized or digital information with the use of a modulating sub-carrier A single channel containing analogue information Two or more channels containing quantized or digital information Two or more channels containing analogue information Composite system with one or more channels containing quantized or digital information, together with one or more channels containing analogue information Cases not otherwise covered



Third symbol - type of information to be transmitted N A B C D E F W X



No information transmitted Telegraphy - for aural reception Telegraphy - for automatic reception Facsimile (Fax) Data transmission, telemetry, telecommand Telephony (including sound broadcasting) Television (video) Combination of the above Cases not otherwise covered



2.10.1 Aircraft Communication and Navigation System Emission Designators Non Directional Beacon (NDB) HF SELCAL VHF ELT VDF ILS VOR DME



N0N A1A, N0N A2A J3E H2B A3E A3X A3F A8W A9W P0N



------------------
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CHAPTER 3 AIRCRAFT COMMUNICATION AND VOICE SYSTEMS 3.1



Introduction An aircraft must have provision to carry out two-way communication with the ground control during any phase of its flight. It means, both the aircraft and ground control must be able to call the other at any phase. Broadly speaking, flight of an aircraft involves two phases: terminal phase and the en-route phase. During the terminal phase, aircraft is within the range of VHF communication, therefore this is called terminal communication. During the en-route phase when the aircraft is out of range of VHF communication, the advantage of HF is used to maintain communication, and is called en-route communication. Advantages and disadvantages of both types of communications have been discussed in the previous chapter. In this chapter, the airborne voice communication and associated systems will be discussed. Also, Emergency Locator Transmitter (ELT) used for Search and Rescue (SAR) will be discussed. Frequency ranges used for the voice communication systems are given below. System HF communication VHF communication



Frequency band 2.8 MHz – 22 MHz 117.975 MHz – 137 MHz



3.2



VHF Communication System VHF communication has the advantages of being less susceptible to atmospheric noise and wider bandwidth. VHF system utilises the Double Side Band Full Carrier (DSB FC) technique in which both the side bands and the full carrier are transmitted. Channel spacing can be 25 KHz or 8.33 KHz. The principle of a transceiver has been discussed in the last chapter. In this chapter, the installation, controls and operations of this system will be discussed. Receivers designed for military purposes will also work in UHF range. 3.2.1



Installation A small aircraft will have at least one VHF communication system and a larger aircraft will have two (or even three) identical VHF systems for redundancy. The system usually has three subassemblies, v.i.z., transceiver, control unit and the antenna. Transceiver is fitted in the avionics rack and the control unit is fitted in the cockpit. In some systems, the transceiver and the control unit are combined into one box and fitted in the cockpit. In some other systems, the VHF communication and the VHF Navigation system (VOR/ILS) are combined together in one unit. The antenna is fitted on the external of the aircraft. Antenna length is designed for midfrequency of the VHF frequency band. Type of antenna can be whip or blade. Transmitted power output ranges from 25-50 Watts. Receiver sensitivity may be approximately 2 micro volts. 3.2.2



Guard Receiver Most of the V/UHF transceivers will have a built in guard-receiver which guards the distress frequencies of 121.5 MHz and 243 MHz. If there is any transmission on these two channels, the receiver automatically receives the signals though it is tuned to another frequency appropriate to the terminal operations. 3.2.3 Controls and Operation: Controls and operations of a typical VHF system are discussed in the following paragraphs. The design and locations of the controls may vary in different models. (1) On/Off – Volume control: Used for switching on and off the system and controlling the system audio volume. 191



(2) Frequency display: Displays the selected frequency and BITE results. (3) Channel selector: To select any of the preloaded frequencies. Manual position is used for inflight programming. (4) Mode selector: Used to select the mode of operation. May have different modes (depending upon the manufacturer) such as Continuous Wave, Modulated Continuous Wave, AM DSB, Homing, Radio Relay and Data. When this knob is placed in CW position, internal BFO is activated. (5) Data entry keypad: Used to enter the frequency. Some older models may have rotary knobs instead of keypads.



Fig 3.1 V/UHF communication system control unit (6) Squelch: To switch on/off the squelch function. During weak signal reception or reduced receiver sensitivity conditions, the pilot may choose to keep the squelch in off. (7) BITE: Built-In-Test-Equipment is a self-diagnostics system incorporated within the transceiver. It checks the whole system for errors and provides indications for the same. In older models, where channel selector is not available, two frequencies can be selected. One frequency is Active frequency and the other is Standby frequency. In case the pilot wants a fast change of frequency, he can do so by transferring the standby frequency into active mode with the help of a Transfer switch. In modern aircraft, the controls and displays of most of the communication and navigation systems are provided in one unit called the Multi Function Control Display Unit (MCDU) or Multi Function Display (MFD). Different controls are selected by menus. 3.3



HF Communication System HF system takes advantage of the long range of the sky wave communication and is used for en-route communication. Narrow bandwidth of HF is overcome by SSB and reduced channel spacing which can be 1 KHz or even as less as 100 Hz. This sacrifices the voice clarity to a certain extent. The transmitter and the receiver basics are the same as described in the previous chapter. 3.3.1



Installation Light aircraft may have one low powered HF communication system whereas large airliners may have twin high powered systems for redundancy. HF communication system usually consists of a transceiver, antenna tuning unit, control unit and antenna. In some installations, there may be a separate power amplifier unit to amplify the transmission signals. The control unit is fitted in the cockpit (or available in the MCDU), rest of the units, except the antenna, are fitted in avionics racks. The antenna type depends on the type of aircraft. Light aircraft with low powered HF system may have whip antenna. Low-speed aircraft may have a long wire antenna. Large aircraft have 192



notch antenna which is a slot cut into the aircraft structure. In this type, the aircraft body itself acts as antenna. Another type is a probe antenna fitted at either of the wing-tips or on top of vertical stabiliser. The antenna tuning unit (ATU) is required due to the large difference in wavelength at both ends of the HF band. (150 metres at 2MHz and 10 metres at 30MHz). ATU electrically tunes the antenna to the selected frequency. Transmitter power output may be as low as 10W to as high as 500W. Receiver sensitivity may be 2-4 micro volts. 3.3.2



Controls and Operation Controls described below are of a typical HF system. They may vary in different models by different manufacturers. (1) On/Off/Intensity: Used for switching on and off the system. Also, varies the brightness of the frequency display. Some control units may have a Stby selection for keeping the system on standby. (2) Volume control: Used for controlling the audio output level of the system. (3) Squelch: Squelch control is provided in steps. Pilot can choose the level of squelch. In Off position, squelch is switched off. In position 6, maximum squelch is provided and only strong signals reach the headset.



Fig 3.2 HF communication system control unit (4) Channel selector: Provides selection of pre-programmed frequencies. In M (Manual) position, in-flight frequency entry can be done. (5) Mode selector: Selects the mode of operation. In CW position, internal BFO is switched on. AM position provides reception of AM DSB signals. USB and LSB positions provide selection of upper or lower side band signal reception. D position is for data communication. (6) Frequency display: Displays the selected frequency and test result indications. (7) Data entry key pad: Used for frequency input. (8) Test: BITE switch for testing the system. When switched to ON position, tests the receiver chain. When pressed together with PTT switch, tests the transmitter chain. (9) PTT: Push-to-talk switch. 3.4



Selective Calling (SELCAL) System Aircraft operating on long/transoceanic routes are out of VHF coverage areas for major part of their flights. Maintaining a listening watch on the en-route frequencies (HF) is mandatory for 193



such flights. Since HF channel is high in static noise, it will be very annoying to the flight crew to continuously monitor these channels. To avoid this, SELCAL system is installed on the aircraft. With the help of SELCAL, a ground station can call a particular aircraft. 3.4.1



Principle of Operation SELCAL system can function with both HF and VHF communication systems. In India, SELCAL facility is available only with HF system. SELCAL decoder equipment is fitted to the audio output of HF/VHF system on the aircraft. Each aircraft has a particular SELCAL code, which is selected on the decoder (hard-wired or knob selected). A ground station that desires to call a particular aircraft transmits a SELCAL code signal on the appropriate HF (or VHF) channel. All the aircraft tuned to that frequency and within coverage area will receive this signal. Only the aircraft on which the decoder is set to the code that matches the received code will give the pilot a visual (a blinking lamp in the cockpit) and audio (chime in the headset) indications. This alerts the pilot about the call. The coded signal transmitted from the ground consists of two pulses and each pulse is modulated by two audio tones; thus, there are four tones per call. The tones are designated by letters A to S, except letters I, N and O. Total number of codes available is 10,920. Each tone has a frequency and is designated by a colour and letter as follows: Designation Red A Red B Red C Red D Red E Red F Red G Red H



Frequency (Hz) 312.6 346.7 384.6 426.6 473.2 524.8 582.1 645.7



Designation Red J Red K Red L Red M Red P Red Q Red R Red S



Frequency (Hz) 716.1 794.3 881.0 977.2 1083.9 1202.3 1333.5 1479.1



Transmission of SELCAL coded signals is possible only from ground to air and not viceversa. 3.4.2



Installation Usually, a single SELCAL decoder is installed on the aircraft. However, large airliners will have two identical decoders for redundancy. Different types of installations are available. Normally, the codes are selected on the front panel of the decoder. The control unit provides access to the pilot to choose the communication system with which the SELCAL system should be coupled. Control units with the code selectors are also available. A typical SELCAL installation is shown in figure 3.3.



194



Fig 3.3 Typical SELCAL installation The VHF and HF audio outputs are connected to the SELCAL decoders. Second decoder is not shown in the figure. Whenever a SELCAL call addressed to the aircraft is received, the lamp on the control unit starts blinking and an aural alert is heard in the headset. If the receiver connected to the SELCAL becomes unserviceable, the SELCAL will not be able to give an indication. 3.5



Satellite Communication (SATCOM) SATCOM systems on board aircraft extend the range of VHF communications. By the use of SATCOM, en-route communication can take place using VHF frequencies. In addition to the voice communication, SATCOM can also send/receive data pertaining to the aircraft systems. 3.5.1



Principle of operation SATCOM system consists of three segments namely, aircraft earth staion (AES), ground earth station (GES) and the satellite. VHF communication system audio is integrated with the SATCOM system. SATCOM also receives data from different aircraft systems. SATCOM mixes all the inputs by a process called multiplexing. This multiplexed data is frequency modulated on an L-band carrier and transmitted towards a satellite (INMARSAT) which is meant for providing satellite communication. The satellite acts as a repeater. Inside the satellite, receivers demodulate the received signal, frequency modulate the data on a C-band carrier, amplify the signal and transmit it towards a ground station. The ground station will have its own network linking all the consumers who use the data from the received signal. For example, ATC is the consumer for voice communication component, airline companies are consumers for aircraft system data components. Worldwide distribution of information is through telephone exchanges. Knowing the satellite position is very important here because the SATCOM antenna on the aircraft focuses its transmission energy into a beam towards the satellite. Since both the aircraft and the satellite are moving objects in space, satellite position relative to the aircraft are computed in the SATCOM computer. SATCOM comes under the service category of Aeronautical Mobile Satellite (Route) Service (AMSS)



Fig 3.4 SATCOM segments
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3.5.2



Installation A typical SATCOM installation consists of a Satellite Data Unit (SDU), High Power Amplifier (HPA), Control Display Unit (CDU) and an antenna with a steerable beam. VHF audio and other data coming from different aircraft systems are connected to the SDU. SDU output is connected to the HPA for amplification. Amplified signal is fed to the antenna. The antenna signal beam is steered towards the satellite during transmission and reception. Received signal is given to the SDU from the antenna. VHF audio is routed to the VHF communication system. CDU provides human interface to various functions of the SATCOM system. 3.6



Emergency Locator Transmitter (ELT) Emergency Locator Transmitter (ELT) is a transmitter which helps the Search and Rescue (SAR) Service to home in on crashed aircraft. ELT works on 121.5 MHz, 243 MHz and 406 MHz frequencies. ELT transmitters working on 121.5 and 243 MHz are no longer a part of COSPASSARSAT satellite system. COSPAS-SARSAT satellite system has ceased processing the ELT signals of 121.5 and 243 MHz since 01 Feb 2009. Now the satellite system only monitors and processes the ELT transmission on 406 MHz frequency. 3.6.1



Principle of Operation It is a simple transmitter which gets activated automatically on impact and transmits an anonymous siren tone. The tone is modulated on two carriers: 121.5 MHz and its first harmonic, 243 MHz. Since most of the aircraft VHF communication systems guard these two frequencies, such a transmission will be picked up. On being informed, the SAR service organises the search and rescue, based upon homing of the ELT transmission. The transmissions on 121.5 MHz and 243 MHz are analogue and carry no information or identity of the aircraft. On recommendation by ICAO and International Maritime Organisation (IMO), latest versions of ELT transmit on 406 MHz. This transmission is digital and consists of data transmission. 3.6.2



Installation ELT is a compact box which is incorporated with a gravity switch. The gravity switch automatically operates the ELT transmitter if it senses an impact of 5g or above. The installation normally includes a remote switch located in the cockpit. The switch has three positions: ARMOFF-ON. During normal operations, the switch is placed in ARM position. In this position, ELT is ready to be activated upon impact. In the OFF position, the system is powered off and cannot be switched-on upon impact. ON position manually operates the transmitter. This position can also be used to test the ELT. VHF communication system must be turned on (tuned to 121.5 MHz, if required) and then the ELT must be activated momentarily. Sweeping (siren) tone can be heard on the headset. Prior permission from the Air Traffic Control is mandatory for testing the ELT. A blinking lamp may be provided with the switch to indicate the transmission condition of ELT. An identical switch (or a switch which switches ON/OFF the ELT) may be provided on the ELT box. Also, a RESET switch may be provided to reset the ELT in case of inadvertent operation. Different types of ELT are: (i) Automatic Fixed ELT [ELT(AF)] which is permanently attached to the aircraft and is automatically activated upon impact. (ii) Automatic Portable ELT [ELT(AP)] which is rigidly attached to the aircraft but can be removed easily. (iii) Automatic Deployable ELT [ELT(AD)] which is rigidly attached to the aircraft and is automatically activated by impact. Some models may be designed to be activated by water ingression. 196



(iv) Survival ELT [ELT(S)] which is removable from the aircraft and can be manually activated by survivors. When the ELT is installed on the aircraft, it may be connected to an external antenna. Portable type ELTs will have a pull-out antenna. Colour of the ELT is international orange. 3.6.3



Advantages and Disadvantages of ELT Disadvantages of ELT (121.5 and 243 MHz) and advantages of ELT operating on 406 MHz are given in the table below:



Signal



Table 3.1 Comparison of ELT systems 121.5 MHz and 243 MHz beacon 406 MHz beacon Digital: unique identification, Analog: no data encoded, higher registration data provides false alert rate information on the owner/vessel or aircraft



Signal Power



0.1 Watts continuous (typical)



5 Watts pulse



Coverage



Regional



Global



Position Accuracy Within 20 km (Doppler only) Alert Time



Waiting time for LEO satellite pass 45 minutes average



100m if GNSS (GPS) position is encoded in message. GEO alert within 5 minutes



For more information on the Search and Rescue Organisation, refer Part II, Chapter 2, paragraph 2.6. 3.7



Intercommunication System (AIS) The system which provides communication between the pilots and the rest of the crew of the aircraft is the intercommunication system. It is also called the Audio Integrating System. Main function of this system is to take audio from different sources such as headset microphones, communication system audio, cabin crew audio etc., and route them to selected destinations. For example, when the pilot wants to transmit on VHF1, appropriate selection is made on the Intercom system. Intercom system connects the audio from mic of pilot headset to the VHF1 transceiver. Similarly, if the co-pilot desires to listen to the ADF1 audio, selection is made on the intercom system and the intercom system connects the ADF1 receiver audio to co-pilot’s headset speakers. A typical audio integration system control unit is shown in figure 3.4. 3.7.1



Installation Intercom system usually consists of an audio junction box and a control unit. In most of the cases there will be two identical control units in the cockpit, one each for the pilot and co-pilot. The control unit provides access to the pilot for selecting the transmission and reception of communication systems and monitoring of navigation system audio. 3.7.2 Controls and Operation (1) TX Select: A transmitter select knob allows the pilot to select the system on which he wishes to transmit. PA position connects the headset microphone to the passenger address system for making announcements. (2) Monitor Select: Push buttons that route the selected system audio to the headset. PA button allows listening to PA system audio. Voice button activates a 1020 Hz filter to filter out the Morse code from Nav receivers. (See Part III, Chapter 4, paragraph 4.3.4.1) (3) Volume: Used for varying the volume of audio coming to the headset. 197



Fig. 3.5 Audio Integrating System control unit 3.8



Passenger Address System (PA) Passenger address (P.A) system consists of amplifiers and loud speakers fitted in the cabin. The system allows the pilot/cabin crew to make announcements to the passengers. Appropriate selection has to be made on the intercom system to route the pilot/cabin crew mic audio to the amplifiers and then to the speakers. Commercial airliners may have PA systems with pre-recorded announcement and music play back facilities. 3.9



Cockpit Voice Recorder (CVR) A cockpit voice recorder (CVR) is an equipment for recording the audio to and from the flight crew. It records the audio in four channels: pilot, co-pilot, cockpit area and flight engineer/PA system. The duration of recording is either 30 minutes or 2 hours depending on the type of CVR. CVR colour is international orange or yellow. CVR box is designed to withstand high temperatures for a long duration and is water resistant. Installation of the CVR will be in such a location on the aircraft that in case of crash, minimum damage will be caused to CVR. In case of an aircraft accident, the CVR provides the investigating team with the audio interchanges during the last 30 minutes/2 hours before the crash. 3.10



Controller Pilot Data Link Communication (CPDLC) In very busy air traffic environment, a number of aircraft will be operating on one frequency for a particular air traffic service. On the other end, a single controller will be controlling all the traffic unless the air space is divided into sectors and each sector traffic handled by a dedicated controller. Eventually, saturation will occur on the channel. To prevent saturation of a communication channel and reduce the work load of the controller, CPDLC is implemented. Controller Pilot Data Link Communications (CPDLC) is a means of communication which replaces the air/ground voice communications. It uses data link for transmitting and receiving data which includes controller initiated instructions/clearances and pilot initiated requests/acknowledgements. Through CPDLC, both the controller and the pilot can exchange a sequence of messages e.g. a request and its clearance, in RT phraseology. This sequence of message is termed as a ‘dialogue’. The dialogues are displayed on display units in the format of RT phraseology. Also, there is a provision for sending ‘free text’ for communications which has no standard phraseology. CPDLC supports emergency alerts, downlink (pilot to controller) position reports and clearance requests, uplink (controller to pilot) ATC clearances and instructions and free-text as supplement to pre-formatted message elements. CPDLC, is available in Chennai, Kolkata and Mumbai FIR to all Future Air Navigation System (FANS) 1/A (or equivalent) equipped aircraft. 3.10.1 Principle of Operation CPDLC can work with both HF and VHF communication systems. CPDLC equipment that will be installed on the aircraft should be compatible with the aircraft HF and VHF communication systems (which depends on the ARINC standard). CPDLC display can be integrated into the 198



MFD/Multi Control Display Unit (MCDU) or the Engine Indication and Crew Alerting System (EICAS) display. Both the pilot and controller can select from a list of pre-formatted message elements (which correspond to standard RT phraseology) which are displayed on the display unit. This data is converted to a suitable format and fed to the VHF or HF communication system, depending upon the installation. Received data is displayed on the display unit. Message transactions can be stored and printed if required. When HF is used with CPDLC, it is known as HF datalink (HFDL) and when VHF is used, it is known as VHF datalink (VDL). 3.10.2 Installation A typical installation may consist of a Communication Management Unit (CMU) which will connect the data coming from the MCDU to the HF/VHF communication systems. HF/VHF system will transmit the data towards the ground and receive the data from the ground which will be sent to the CMU. CMU will send these data to the display unit. In case of the CPDLC is integrated with the VHF system, normally it will be through the SATCOM. Depending upon the aircraft and airline operator’s requirement, the installation may also include aircraft identification module, VHF Data Radio (VDR).



-------------------
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CHAPTER 4 AIRCRAFT NAVIGATION SYSTEMS 4.1



Introduction Aeronautical navigation is said to be flying an aircraft from one point on the earth to another along a prescribed route safely, and landing at the destination. With the above definition, it is obvious that navigational indications are required in the cockpit to provide guidance to the flight crew. By following these indications, the flight crew should be able to fly the aircraft from the source station to the destination, along the route prescribed by the appropriate authorities. Since the definition also speaks about the safety of the flight, there should be equipment on board the aircraft which should provide warnings to the flight crew about adverse weather, mid-air traffic and unanticipated closing-in of terrain. Further, indications should be available to execute a safe landing even in poor visibility conditions. In this chapter, radio systems which provide navigational data and safety warnings to the flight crew will be discussed. Different navigational systems along with their frequency bands are given below: System Omega Decca Loran C ADF Marker beacon ILS (Localiser) VOR ILS (Glideslope) DME SSR Radio altimeter Weather radar (C band) Doppler (X band) Weather radar (X band) Doppler Navigation (K band)



Frequency band 10-14 KHz 70-130 KHz 100 KHz 200-1700 KHz 75 MHz 108-112 MHz 108-118 MHz 320-340 MHz 960-1215 MHz 1030 and 1090 MHz 4.2-4.4 GHz 5.5 GHz 8.8 GHz 9.4 GHz 13.3 GHz



4.2



Automatic Direction Finder (ADF) Automatic direction finding system provides the pilot an indication of the direction of a particular transmitting station. ADF operates in the LF/MF band (200-2000 KHz). Transmitting station transmits a modulated continuous wave in all directions, this is the reason it is called Non Directional Beacon (NDB). An ADF receiver which is tuned to the transmission frequency receives the signal. A pointer in the cockpit indicates the direction from which the signal was transmitted and also the identity of the transmitting station in the form of morse code can be heard in the headset. In India, NDBs operate in the frequency band of 200-450 KHz (Dimapur NDB having the highest frequency at present – 422 KHz). Channel spacing is 500 Hz. Since the All India Radio (AIR) Medium Wave (MW) broadcast at different cities are also within ADF band, ADF can be tuned to the AIR stations to find the direction of a particular location. A list of AIR stations with corresponding frequencies is given in the AERADIO. 4.2.1



Principle of Operation ADF system utilises the receiving properties of a loop antenna to find the direction of arrival of signal. When the plane of a loop antenna is perpendicular to the direction of arriving 200



wave, minimum or zero voltage is induced in the loop. This is called a minimum or a null. When the plane of the loop is parallel to the direction of arriving wave, maximum voltage is induced in the loop. This is called a maximum. If the loop antenna is made to rotate through 360 o, it will give rise to two minima and two maxima because the loop will be perpendicular twice and parallel twice to the arriving wave. The nulls are much sharply defined than the maxima. If an arrangement is made so that a pointer points to the direction at which the loop is induced maximum voltage (maxima), the pointer will point at two directions which are opposite to each other; only one of them is true and the other is in the opposite direction.



Fig 4.1 ADF principle of operation To resolve this ambiguity, the ADF system uses another antenna called the sense antenna. The sense antenna is an omnidirectional antenna which receives the signal in equal strength from all directions. When the loop and sense antenna outputs are combined, there will be one null and one maximum. This is because at one maximum position of the loop, the sense voltage will be equal and in phase; therefore loop and sense voltages add up to form a maximum. At the opposite maximum of the loop, sense and loop voltage will be equal and opposite; therefore they cancel each other to form a null. This null is sharply defined than the maximum; it is used to indicate the direction of the transmitting station. Principle of operation is illustrated in figure 4.1. Pattern of signal reception (and transmission) of an antenna is called its polar diagram. Polar diagram of a loop antenna is in the shape of 8. Polar diagram of a sense antenna is circular. When the polar diagrams of both loop and sense antennae are combined, a cardioid (heart shape) is obtained. This combined signal is fed to a double superheterodyne receiver and demodulated. Audio component of the received signal is routed to the Intercom system (AIS) for the headsets. Another component of the received signal is processed and converted into a signal which is fed to the RBI/RMI for indication. Previously, the NDB were of N0N/A1A emission type in which the carrier was interrupted to send the identification. Disadvantage of this was when the carrier is interrupted, since there is no signal, the indicator pointer may hunt. Also, BFO is required to produce an audio tone. N0N/A1A NDB are being replaced by A2A emission type NDB in which the carrier is modulated with 1020 Hz tone for identification. Since carrier is always present, the pointer will not hunt and BFO is not required in receivers designed for A2A emissions. Disadvantage with A2A emission is, the range is lesser than that of N0N/A1A NDB for a given transmission power output.
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4.2.2



Installation An ADF system installation consists of an ADF receiver, a control unit, a loop antenna, a sense antenna and an indicator. Antennae are installed on the external of the aircraft. In some models, the receiver and the control unit may be combined into one unit and installed in the cockpit. Indicators are fitted in the cockpit. There are two types of indicators: (i) Relative Bearing Indicator (RBI) in which the compass card does not rotate. The indication is the relative bearing (angle) between the longitudinal axis of the aircraft and the direction of the station. 000 degree of the compass card is always aligned with the lubber line. (ii) Radio Magnetic Indicator (RMI) in which the compass card rotates as per the heading of the aircraft. The indication is the magnetic bearing of the NDB. Relation between relative bearing, magnetic bearing and aircraft magnetic heading is given as: Magnetic Bearing (of NDB) = Relative Bearing + Magnetic Heading (of aircraft) Large aircraft have twin ADF installation for redundancy. In such installations, the indicator will have two pointers. Figure 4.2 (A) illustrates an RBI with a single pointer. Figure 4.2 (B) illustrates an RMI with two pointers. Such an RMI may also have push buttons for selecting the mode of operation between ADF and VOR. 4.2.3



Controls and Operations A typical ADF control unit is shown in figure 4.3. In a twin installation, two such units will be installed in the cockpit. In modern aircraft, the controls may be provided in the MCDU.



(A) Fig 4.2 ADF indicators: (A) RBI



(B) (B) RMI



(1) ON/OFF/INT/VOLUME: On-Off-Intensity button is used to switch on/off the receiver and vary the intensity of the frequency display. Volume control is used to vary the system audio level (2) Frequency Display: Displays the selected frequency (3) Frequency Select: Rotary knobs which are used to select the desired frequency



Fig 4.3 ADF Control unit (4) Channel Select: For selecting the pre-programmed frequencies stored in appropriate channels. Manual (M) position is used for in-flight programming. (5) BFO ON/OFF: Switch is used to switch-on the BFO when CW reception is desired. (6) TEST: BITE switch. When pressed, the pointer on the indicator parks at a pre-determined position and an audio tone is heard in the headset. 202



4.2.4



Factors affecting the performance of ADF system There are various factors such as the transmitter power, atmospheric conditions, choice of frequency, terrain characteristics, time of the day, etc. which affect the performance of the ADF system. Main sources of system error are discussed below. (1) Night effect: This is due to the NDB wave being reflected from the ionosphere and arriving at the loop antenna. Two voltages will be induced in the loop: one due to the ground wave arriving directly and the other being reflected from the ionosphere. This will result in a non-zero or shifted null. There will be bearing error or hunting of the pointer. This effect is prominent during sunrise and sunset due to rapid changes in ionosphere. LF and MF ground waves are contaminated beyond 200 miles at 200 KHz and 50 miles at 1600 KHz during day time. At night, the contamination is much worse due to the arrival of sky waves. To overcome this, ADF should be used only with ground wave signals and at night time, lower end of the ADF frequency range should be used. Also, flying at higher altitudes and tuning to stations within 100 miles will improve the bearing. (2) Coastal refraction: When EM waves travel over land and then over sea, refraction occurs and there is a change in the direction of propagation. ADF indicator will show a bearing different from the actual direction of the transmitter. (3) Mountain effect: This is due to the wave being reflected from mountains, hills or large structures. ADF indicator will point towards the direction of reflection rather than the actual direction. (4) Station interference: If a number of NDB stations are located closely and transmit signals with narrow frequency spacing, station interference may result. ADF receiver should be designed so as to have high selectivity to overcome this effect. (5) Static interference: Static build-up on the airframe and thunderstorms reduce the effective range and accuracy of the system. (6) Installation error: If the loop antenna is not installed properly on the airframe or the connections of the loop antenna are not proper, this will give rise to bearing errors. 4.2.5



Locators A locator (or locator beacon) is an LF/MF NDB used as an aid to final approach for landing. Radius of coverage of a locator is usually between 10 NM to 25 NM. Locator transmitters may be co-located with the Outer and Middle Marker beacons of ILS. In such cases, they are called as Locator Outer (LO) and Locator Middle (LM). In the absence of ILS, locators are installed at the locations where the Middle and Outer markers are installed. If the aircraft is not equipped with VOR/ILS, locator beacon signals can be used as approach and landing aids. 4.2.6



Homing During flights, the controllers often instruct the aircraft to home-in to NDB and fly over or hold at them. To home-in to an NDB, the aircraft should be manoeuvred so that the ADF indicator pointer should point directly at the lubber line i.e. directly ahead and the aircraft should maintain this heading. In an RBI, the pointer will point to 0 o and in an RMI, the pointer will coincide with the lubber line. This means the relative bearing to the NDB is zero. 4.3



VHF Omnidirectional Range (VOR) VOR system is a navigation system operating in VHF band. It overcomes the anomalies in direction finding using LF/MF signals because of the space wave properties of VHF. VOR system is integrated with Instrument Landing System (ILS). VOR operates in the band 108-118 MHz out of which 108-112 MHz band is shared with ILS. Frequencies in which tenths of MHz (first digit after the decimal) is even is used for VOR and odd for ILS. For example, 108.20, 108.25, 108.40, 108.45 203



etc. are VOR frequencies and 108.10, 108.15, 108.30, 108.35 etc. are ILS frequencies. Channel spacing of VOR is 50 KHz. Some VOR stations are designed for high power output (200W) and are used for en-route navigation, having coverage of 200 NM. VOR with low power output (50W) are for terminal navigation (called TVOR) which have coverage of about 25 NM. 4.3.1



Principle of operation VOR operates on the principle of measurement of phase difference between two signals. VOR transmits a composite signal consisting of: (1) 30 Hz, FM, called the reference phase signal (2) 30 Hz, AM, called the variable phase signal (3) 1020 Hz AM, identification of the station in morse code (three letters) (4) Voice, AM, can be used for ground-to-air communication or weather broadcast (See 4.3.4.1) The reference signal has the same phase at any bearing throughout 360 o around the VOR station. The variable phase signal has a changing phase of 1o for every 1o of bearing around the VOR station, starting at 0o at due North. If an aircraft is flying due north from/to (0 o bearing) the VOR station, the VOR receiver on board the aircraft will read zero phase difference between the two signals. An aircraft flying at 001o bearing from/to the VOR station, the receiver will read 1o phase difference between the two signals. This phase difference gives the bearing of the station. There will be 1o increment in phase difference between the two signals as we rotate around the VOR station. This can be imagined as 360 spokes of a wheel, spaced at 1 o from each other. Each degree is called a radial. Due east, phase difference will be 90o, due south – 180o and due west it will be 270o. This phase difference is converted into the appropriate form and sent to the RMI for indicating the direction of VOR station. The actual reading presented to the pilot is the phase difference + 180o because the RMI pointer should indicate the ‘to’ bearing to the VOR station rather than ‘from’. This is illustrated in figure 4.4



Fig. 4.4 TO/FROM Magnetic bearings of a VOR station In addition to the bearing (to the VOR station), the VOR also provides steering information to the pilot. This information can be used to approach or depart from a station on a particular bearing. Also, the VOR provides indication of whether the aircraft is flying towards or flying away from a VOR station with the help of TO/FROM indicator. The steering information and TO/FROM indications are available on an instrument called Horizontal Situation Indicator (HSI). Provisions 204



for coupling the VOR/ILS system with the autopilot is also possible; VHF Nav system provides the steering information to autopilot for flying on desired radial or course. 4.3.2



Installation VOR system has a receiver, a control unit and antenna. The VOR receiver is combined with the ILS receiver in one box. Small aircraft may have VHF Nav combined with VHF communication (‘all VHF in one box’ concept). Large aircraft will have dual VHF nav installation. The control unit may be independent or provided in the MCDU. Two unipole antennae are installed horizontally back to back on the vertical stabiliser. Horizontal installation is because Conventional VOR (CVOR) radiates horizontally polarised EM waves. 4.3.3



Controls and Operation A typical VOR control will be able to select ILS frequencies too. The control unit will have controls such as ON/OFF, Volume, Intensity, Frequency select, Self test (BITE), Active/Standby frequency transfer, etc. VOR indicators include RMI (which has been discussed in ADF section) and an Omnibearing Selector (OBS) or an HSI. Only the HSI will be discussed here. (1) Course Select Pointer: Indicates the selected course. Pilot can select a particular radial with this pointer. (2) TO/FROM Indicator: Indicates whether the aircraft is flying TO or FROM a VOR station. If the indicator is pointing upwards (as in figure 4.4), it is TO and if it is pointing downwards, it is FROM.



Fig. 4.5 Horizontal Situation Indicator (HIS) (3) VOR/LOC Deviation Bar: Indicates the magnitude by which the aircraft is off its course i.e. from the selected radial. Movement of the bar is lateral along the VOR/LOC deviation scale. When a course is selected, the bar moves left or right. This indication is called FLY-LEFT or FLYRIGHT. Pilot has to manoeuvre the aircraft so as to bring the bar to the centre. Once the bar is in the centre, the aircraft is on course, flying the desired radial. (4) Course Select Knob: For selecting the course. Rotating this knob rotates the course select pointer. 205



(5) Nav Warning Flag: Indicates the usability of the received VOR signal. The flag comes into view when the VOR signal is very weak or absent. When the signal is good, flag goes out of view. (6) Compass Warning Flag: Similar to Nav warning flag. Flag comes into view when compass signal not usable or absent. Goes out of view when the signal is usable. Compass signal is used to rotate the compass card of HSI so as to indicate the heading of the aircraft. The heading of the aircraft is the reading on the compass card that is aligned with the lubber line. (7) Heading Select Knob and Bug: When HSI is coupled to the autopilot system, the aircraft can be steered towards a desired heading by placing the heading bug (by rotating the heading select knob). Operation of Localiser and Glideslope will be discussed in the ILS topic. 4.3.4



Advantages and Disadvantages



4.3.4.1 Advantages VOR has many advantages over the ADF based on LF/MF NDB. (1) Provides magnetic bearing of the station, TO/FROM indication, steering information, provision for coupling with autopilot. (2) No drawbacks of ground waves and sky waves such as night effect, coastal refraction, atmospheric noise. (3) VOR system has made possible the formation of ‘airways’ which are tracks joining VOR stations. Air traffic management is much easier due to airways. (4) Provision for ground-to-air voice communication (such as weather broadcast) is available in VOR. When both voice and morse code (station identity) are being received, by pressing the VOICE button on the AIS, the morse code gets suppressed and only the voice communication is heard. METAR broadcast over VOR channels is available in Delhi (116.1 MHz), Kolkata (112.5 MHz) and Mumbai (116.6 MHz) using A3E emission. 4.3.4.2 Disadvantages VOR system has its own drawbacks. (1) Since VOR works on space waves, LOS is mandatory for reception. Range becomes limited. High altitudes improve the range. (2) Due to the small wavelength of VOR signal, they are easily reflected by buildings and hills. Both direct and reflected waves reach the receiver and give rise to errors called multipath errors. (3) Frequent air-calibration is necessary to reduce the error margin. (4) Directly over the VOR station, there will be a cone shaped region where the VOR signal will be weak and unusable. This region is called the Cone of Confusion. When flying in this area, the TO/FROM indicator will toggle between these two positions and the deviation indicator will oscillate or indicate full scale. 4.3.5



Doppler VOR (DVOR) DVOR overcomes the multipath errors that exist with CVOR. In DVOR, the reference signal is 30 Hz AM and the variable phase signal is 30 Hz FM. The modulations are so arranged that DVOR transmission is compatible with CVOR receiver i.e. same receivers can work with both DVOR and CVOR transmissions. DSB-DVOR transmits the reference signal from an omnidirectional antenna. Variable phase signal is radiated from diametrically opposite antennae in a ring of fifty antennae. By measuring the Doppler shift, the receiver calculates the phase difference. 4.4



Instrument Landing System (ILS) ILS is a landing aid for approaching aircraft. It complements the VOR en-route navigation by guiding the aircraft for final approach and landing, even during poor weather conditions. ILS has three segments: 206



(1) Localiser: Provides lateral guidance to align with the centre of runway. (2) Glideslope: Provides vertical guidance to maintain the correct angle of descent. (3) Marker: Provides indications of distance from touchdown. 4.4.1



Categories of ILS There are different categories of ILS, based on their accuracy of service. The least accurate provides guidance to a point from where the pilot has to perform the landing with visual contact. Higher the accuracy, shorter the altitude and distance of visual approach. The accuracy is defined in terms of Decision Height (DH) and Runway Visual Range (RVR). The most accurate category provides guidance with no DH and RVR. ILS categories and their specifications are given below:



Category I II IIIA IIIB IIIC



Table 4.1 Categories of ILS DH Visibility RVR Not < 60 m (200 ft) 800 m Not < 550 m < 60 m but not < 30 m (100 ft) -Not < 300 m < 30 m or no DH -Not < 175 m < 15 m or no DH -< 175m but not < 50 m No DH, cloud base or visibility restrictions



4.4.2



Localiser Localiser works in the frequency band 108.10 – 111.95 MHz with 50 KHz channel spacing. Frequency band is shared with VOR (see paragraph 4.3). When an aircraft comes in for landing and starts receiving the localiser signals, it is called establishing the localiser. Range of localiser is 25 NM within + 10o from the runway centre line. Within 17 NM, it can be received up to + 35o from the centre line. 4.4.2.1 Principle of Operation Localiser works on the principle of measurement of difference in depth of modulation (DDM). Localiser transmits a signal modulated by tones of 90 Hz and 150 Hz. For an aircraft flying to the left of the extended runway centre line, 90 Hz modulation predominates and for an aircraft flying to the right of the centre line, 150 Hz modulation predominates. Magnitude of deviation from the centre line is calculated by the DDM of both modulations. For an aircraft flying exactly on the centre line, both modulations will be equal i.e. the DDM will be zero.



Fig. 4.6 Localiser coverage (top view) and OBS indications 207



The measured DDM is converted into a voltage which is used to drive the lateral deviation bar of the OBS/HSI (VOR/LOC deviation bar in figure 4.5). Higher DDM will result in larger movement of the bar. If the aircraft is flying to the right of the centre line, the bar will move to left, thereby indicating to the pilot to “fly left” and if the aircraft is to the left of the centre line, the bar will move to the right giving a “fly right” indication. Pilot has to maintain the bar in the centre to make the proper approach. Localiser also transmits a station identification tone of 1020 Hz morse code. Usually the identification consists of four letters, transmitted at least six times per minute. 4.4.2.2 Localiser Backcourse Older VOR installations using less directional antennae allows a runway to have a nonprecision approach called a localiser backcourse. This lets aircraft land using the signal transmitted from the back of the localiser array, i.e. from the opposite end of the runway. On normal VOR indicators, the lateral deviation indicator swing will be reversed. Backcourse can also be used for take-off. 4.4.3



Glideslope Glideslope works in the UHF band, 328.6 – 335.4 MHz at 150 KHz channel spacing. Each GS frequency is paired with a localiser frequency, so there is no separate selection of GS frequency. When a localiser frequency is selected, the paired GS frequency also gets selected automatically. 4.4.3.1 Principle of Operation Glideslope works on the similar principle as localiser. Above the correct glide path 90 Hz tone will predominate and below the glide path, 150 Hz tone will predominate. Along the correct glide path, the DDM will be zero. A nominal glide path angle should be 3o. If the approaching aircraft is lower than the correct glide slope, the GS pointer (Glide Slope pointer in figure 4.5) will move up indicating “fly up” and if the aircraft is above the correct glide slope, the GS pointer will move down, indicating “fly down”. Pilot must adjust the engine power to climb/descend to align along the correct glide path which will be indicated by the GS pointer moving to the centre of the GS Deviation scale.



Fig. 4.7 Glideslope and OBS indications 4.4.4



Marker Beacons Marker beacons provide range information to the approaching aircraft. There are three beacons along the extended centre line of the runway: Outer Marker (OM), Middle Marker (MM) and Inner Marker (IM). Markers radiate signals of 75 MHz carrier.
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4.4.4.1 Principle of Operation Marker beacons radiate directly upwards RF beams which are called pencil beam transmissions. Polar diagram of such transmissions will be in the shape of inverted cone. When an aircraft approaches along the extended centre line, it passes over the marker beacons. Marker receiver receives the beams and after processing the signal, provides aural and visual (lamp) indications to the pilot.



Fig. 4.8 Glideslope specifications OM is so located as to provide distance, height and equipment functioning check point for the aircraft on intermediate and final approach. MM is located so as to provide indication of the proximity of visual approach guidance in low visibility conditions. IM is located so as to provide indication of the proximity of runway threshold in low visibility conditions. Modulating frequencies, distances from threshold, light indications and the identity codes are given in the table below: Table 4.2 Marker beacon specifications Distance from Modulating Identity code Marker Light indication threshold frequency (Morse/Sec) Outer 3.9 NM (7.2 km) Blue/Purple 400 Hz Two dashes Dots and dashes Middle 3500 ft + 500 ft Amber 1300 Hz (continuous) Inner



250 ft to 1500 ft



White



3000 Hz



Six dots



4.4.4.2 Fan Markers Fan markers are also called Airways or Z marker. Fan marker is a position aid for en-route navigation. It is located on airways or at holding points. Carrier of 75 MHz is modulated by 3000 Hz tone. Some aircraft have the marker lights as A (Airways), O, M instead of I, O, M. 4.4.5



Installation VOR and ILS (Localiser, Glideslope and Marker beacon) receivers are usually combined in one box. In older models, they may be separate units. Some manufacturers put both the receiver and control unit in one box, installed in the cockpit. As mentioned earlier, VHF communication and VHF Nav units are also combined together in one box by certain manufacturers. VOR/ILS/DME control units may be combined together 209



Antenna can be combined for VOR, Localiser and GS, installed horizontally on the vertical stabiliser (see 4.3.2). GS antenna may be separate in some installations. Marker beacon receiver has a separate antenna because of the lower frequency. 4.4.6



Controls and Operation A typical control unit will have ON/OFF control, frequency selectors, BITE switch. There may be ACTIVE/STANDBY frequency selection with a TRANSFER switch to toggle between the active and standby frequencies. INTENSITY control may be provided if the display is LED. VOLUME control may be provided for varying the VOR/ILS system audio. Switching on the system will power on VOR, ILS receivers and DME transceiver. Selecting a VOR frequency will automatically select a pairing DME frequency. Selecting a localiser frequency will automatically select a glideslope frequency. When the system is tuned to a LOC/GS frequency and valid signal is received, the OBS/HSI will indicate the lateral and vertical position of the aircraft with respect to the runway centre line. LOC identity code can be heard on the headset by selecting the appropriate control on the intercom system. Operating the TEST (BITE), should result in a complete test of the system and indications such as predetermined movement of LOC and GS deviation indicators on HSI, test audio tone in the headsets and blinking of Marker beacon lamps. A switch that requires special mention is the Marker Hi/Lo sensitivity switch. This switch may be located on the Nav control unit or separately. Purpose of this switch is to change the marker receiver sensitivity high or low. When the aircraft is flying over the fan markers, the switch is kept to Hi position due to the high altitude (en-route). But when the aircraft is approaching for a landing, the switch is kept to Lo position because of the low altitude. If the switch is kept to Hi during approach, the marker beacon lamps may remain on for longer than the stipulated 10 sec or it is even possible that OM and MM lamps will be on together. 4.4.7



ILS Reference Datum A point at a specified height located above the intersection of the runway centre line and the threshold and through which the downward extended straight portion of the ILS glide path passes. For a standard 3o glideslope, the ILS reference datum is usually at 50 ft (15 M) above the threshold. 4.4.8



Limitations of ILS Though Cat III ILS provide accurate guidance for approach and landing, ILS system suffers from some limitations. (1) Aircraft have to approach only within the LOC/GS coverage sectors. This restricts the number of aircraft that can approach for landing. (2) False glideslopes can appear at multiples of glide path angle. To avoid this, the glideslope must be captured from below. (3) Reflections from nearby buildings, hills etc, can cause beam bending and false indications on the indicators (multipath effect). 4.5



Microwave Landing System (MLS) MLS is an all weather precision approach and landing guidance system. It is a Time Referenced Scanning Beam (TRSB) system. It operates in the frequency band of 5031.0 MHz to 5090.7 MHz. 200 channels are available. 4.5.1



Principle of Operation A radio beam is scanned rapidly to and fro on either side of the runway centre line. An aircraft flying within the coverage of this scan will receive two pulses: one each for ‘to’ and ‘fro’ scans. By measuring the time difference between the two pulses, position of the aircraft can be calculated (by the MLS receiver in the aircraft), provided it is known which is the ‘to’ scan and which is ‘fro’ scan.
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One beam scans laterally (azimuth) for lateral guidance and another beam scans vertically for vertical guidance. These are similar to the Localiser and GS guidance respectively. Range of azimuth guidance coverage is 40o on either side of the runway centre line (total coverage 80o) up to a distance of about 22.5 NM, vertically up to 20,000 ft. Range of elevation guidance should be same as that for the azimuth guidance coverage area.



Fig. 4.9 MLS specifications 4.5.2



Advantages Main advantages of MLS system are:



(1) Adequate number of channels to avoid interference with nearby airfield MLS. (2) Wide coverage area that allows aircraft to approach from wider areas around the runway. (3) Negligible signal bending due to reflected signal (multipath). (4) Excellent all-weather performance. (5) Provision for data transmission along with the beams. (6) Curved approaches are possible 4.6



Distance Measuring Equipment (DME) DME is a ranging guidance which gives exact slant range to the DME equipment installed in the airfield. If DME data is combined with VOR data, the position of a VOR/DME station (in turn, the position of the aircraft with respect to the VOR/DME station) can be calculated (ranging data from DME and bearing from VOR which is called rho-theta). A Precision DME data can be combined with MLS to obtain much accurate bearing and range data. DME works in the frequency range of 962 – 1213 MHz. 252 channels are available. Coverage range is omnidirectional up to distances from 0 to 200 NM. Can be extended to 300 NM. 4.6.1



Principle of Operation When a transmitted radar pulse is reflected by obstruction and received back at the source, by measuring the time taken, the distance to the obstruction can be calculated. Speed of the EM wave (162000 NM/Sec) multiplied by the time taken between transmission and reception, divided by two will give the distance. DME works on the principle of secondary surveillance radar. DME has an interrogator in the aircraft and a transponder on the ground. Interrogator transmits coded pulses. Transponder receives these pulses, introduces a delay of 50 micro seconds, then transmits a reply of coded pulses to the aircraft. DME receiver in the aircraft receives the reply and measures the time taken for 211



transmission and reply. Compensating for the 50 micro second delay, it calculates the slant distance to the DME station. This data can be used to calculate the aircraft ground speed and time-to-station (TTS). 4.6.2



Installation DME interrogator (with receiver) can be a box fitted in avionics rack with the control unit fitted in the cockpit. General aviation DME equipment may have one unit containing the interrogator, receiver, RNAV computer and the controls and display for indicating range, ground speed and time to station. Antennae are omnidirectional and are fitted on the underside of the fuselage. 4.6.3



Controls and Operation DME will have minimum controls because the frequency selection is automatic with VOR frequency pairing. DME power on-off is usually provided on the VOR control unit. VOR control unit may have a selection in which the VOR receiver is kept on and the DME system is either stand by or off. Indication of DME outputs may be given in a separate display unit or within the integrated control display unit. Some models of HSI will have digital displays for displaying the range, ground speed and time-to-station.



Fig. 4.10 HSI with DME display 4.6.4



Advantages and Disadvantages Main advantages are:



(1) Ranging accuracy is very high, i.e. +0.1 to +0.3 NM. (2) Accurate distance to the touch down is available. Main disadvantage of DME: Beacon saturation. DME can provide service to a maximum of 100 aircraft at a time. If the number of aircraft interrogating the DME exceeds 100, the DME transponder will reply only to the 100 aircraft whose interrogation signal strength is stronger. 4.7



Omega Navigation System (ONS) ONS is a VLF, CW, long range navigation system. Eight transmitting stations are strategically installed around the world. Each station transmits three frequencies 10.2, 11.33 and 13.6 KHz in a predetermined sequence, within a 10 second period. The transmissions are omnidirectional, the transmission power being 10 KW. The station locations are Norway, Liberia, Hawaii, North Dakota, La Reunion, Argentina, Trinidad/Australia, and Japan.
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4.7.1



Principle of Operation At a time, only three stations will transmit, each on a different frequency from the given three frequencies. All the transmitters are phase locked using atomic clocks. A receiver will receive minimum four stations anywhere in the globe. By measuring the phase of the received signals from different stations, the computer in the receiver can compute its distance from each of the transmitting station. By using the hyperbolic lines from the transmitters, the receiver fixes its position at the point of intersection. In other words, the receiver ranges (measures the distance) itself from three fixed points and makes a position fix where the three ranges meet or intersect. This method of position fix is called the rho-rho-rho method. The type of ranging used by ONS is known as hyperbolic ranging. Other two types of hyperbolic ranging are the Decca navigator and Loran C. ONS system was phased out in 1997 and Decca navigator was shut down in 2000, Loran C was phased out in 2010. 4.7.2



Installation Installation on the aircraft consists of a Receiver Processor Unit (RPU), a Control Display Unit (CDU) and an Antenna Coupler Unit (ACU). 4.8



Satellite Based Navigation Systems These systems are known as Global Navigation Satellite Systems (GNSS). Because of the high altitude of the satellites, they have wider coverage and LOS with receivers below. They do not suffer from the drawbacks of ground wave and sky wave navigation. There are three main satellite based navigation systems at present: Navstar Global Positioning Satellite System (GPS), by the USA, Global Navigation Satellite System (GLONASS) by the Russian Federation and Galileo by the European Union. Since the working principle of all these systems is same, only GPS will be discussed here. 4.8.1



Global Positioning Satellite System (GPS) The GPS system works on the rho-rho-rho principle, i.e. ranging from three reference points and fixing the position. GPS satellites are the reference points. That is the reason why the system is known as space-based navigation system. GPS has three segments: (1) Space segment which consists of 24 satellites covering the whole globe (2) Control segment which consists of a master control station in the US and monitoring stations all over the globe. (3) User segment which is the GPS receiver. 4.8.1.1 Principle of operation GPS satellites transmit signals in coded form. Frequency of transmission is in L band. GPS satellites revolve around the world twice in 24 hours. A receiver on the ground or aircraft receives these signals from three satellites and decodes them. Since the exact location of each satellite is stored in the memory of a receiver, the satellites are used as reference points. Distance from each satellite is calculated by measuring the time taken by the signal to reach the receiver. Distances from three reference points gives the position fix. By using the signal from a fourth satellite, the receiver corrects its time. The receiver can receive signals from many satellites, but uses only four satellite signals for processing. GPS satellites transmit two types of signals, one for the US military (P – Precision code) and other for global civilian usage (C/A – Coarse Acquisition code). GPS data output are the position (in Lat-Long or UTM), altitude and time. Time provided by GPS is very accurate since it is derived from atomic clocks. The outputs are compatible and can be easily integrated with advanced digital navigation and weapon systems.
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4.8.1.2 Advantages and Disadvantages GPS provides very accurate positioning and timing signals. Advanced versions of GPS such as Differential GPS (DGPS) and Augmented GPS (AGPS) provide very accurate positioning of the receiver in a dynamic environment. These systems can be used by the aircraft for precision approach and landing. Main disadvantage of GPS system is, US military can introduce errors intentionally into the C/A signals or the whole system can be switched off in case of military threats to the US. 4.9



Secondary Surveillance Radar (SSR) SSR, also known as Identification Friend or Foe (IFF) was designed for military purposes to overcome the drawbacks of primary surveillance radar. SSR operates on two frequencies of L band, viz. 1030 MHz and 1090 MHz. SSR has three modes of operation: Mode A, Mode C and Mode S. 4.9.1



Principle of Operation SSR works on the Interrogator-transponder basis. A ground based interrogator transmits a pair of pulses as interrogation, from a directional antenna. The directional antenna is mounted on a primary surveillance radar (PSR) antenna co-axially and both the antennae rotate together. Pulse pair is modulated on a carrier wave of 1030 MHz. Time gap between the two pulses defines the interrogation; Mode A - “What is your identity?” or Mode C - “What is your altitude?”. This is the interrogation part. The aircraft SSR transponder receives these pulses and checks them for validity. If the interrogation is valid, the transponder generates a reply in the form of a pulse train (series of pulses). Reply transmission is modulated on a carrier of 1090 MHz. Reply to Mode A interrogation will be a particular code which is called squawk. For Mode C interrogation, the aircraft transponder takes the altitude of the aircraft from the encoding altimeter and transmits as reply. The identity or altitude is coded in the pulse train by using different time gaps between the pulses. Reply is received at the Interrogator receiver and displayed on a screen for the controller. The display shows the bearing and identity of the aircraft if the reply is mode A or the bearing, identity and altitude if the reply is mode C. Bearing is calculated by the position of the azimuth (angle with respect to north) of the ground directional antenna when it receives the reply from the aircraft. Replying to an interrogation is automatic and needs no pilot intervention. 4.9.1.1 Operation of SSR and Identifying an Aircraft After establishing RT communication with an aircraft, the controller will give the pilot a four digit SSR code; RT phraseology used is squawk. Pilot sets the code on the control unit of the SSR and switches on the SSR system. When the aircraft transponder receives an interrogation, it replies with its identity (and altitude - if mode C). A dot representing the aircraft is displayed on the controller’s radar screen along with the code. This way, the controller ascertains an aircraft’s position. 4.9.2



Installation A large transport aircraft may have twin transponder system. The installation consists of a transponder, control unit and an antenna. General aviation aircraft will have a transponder and the control unit combined and fitted in the cockpit. Aircraft transponder antenna is omnidirectional. 4.9.3



Controls and Operation Controls of an SSR transponder will be very simple. A typical control unit controls are discussed below:



214



Fig. 4.11 SSR Control unit (1) Function switch: This will have positions such as OFF, STBY, A (or ON) and C (or ALT). Keeping the switch in OFF position powers off the system, STBY position switches on the system and keeps it in standby, A (or ON) puts the system into identity reporting mode (Mode A) and C (or ALT) puts it into altitude reporting mode (Mode C) (2) Code selector: Either rotary knobs or thumb-wheel switches for selecting the squawk code. (3) Code display window: Displays the selected four digit squawk code. (4) I/P switch or IDENT: Indicate Position switch. In a busy air traffic environment, there will be many blips (dots) on the controller’s screen. It will be difficult for him to search for a particular aircraft. The controller can use the RT phraseology squawk _ _ _ _ ident and the pilot will press this switch (e.g. VTABC SQUAWK FOUR TWO ZERO ZERO AND IDENT). This will send a Special Position Indicator (SPI) pulse in the reply pulse train. This will be processed in the interrogator and will make the blip representing the particular aircraft blossom (glow brightly and become large), thereby attracting the attention of the controller towards it. I/P switch is spring loaded to return to default position when released. (5) Lo Sense switch: This switch reduces the sensitivity of the transponder sensitivity. This is to avoid being interrogated by side lobes. (6) Test switch: Activates the BITE function to check transponder serviceability. Passing of BITE test will be indicated by lighting up of a lamp. In some control units, the lamp itself may be the push button for test. (7) Reply lamp: This lamp indicates when a successful reply is transmitted by the transponder. (8) Dim: A potentiometer (variable resistor) for controlling the brightness of the front panel. 4.9.4



SSR Codes SSR code assignment is published in AIP Volume I, Part 2, ENR1.6. Some of the important SSR codes are given below: Code 7700 – indicates aircraft is in emergency Code 7600 – indicates aircraft has radio communication failure Code 7500 – indicates aircraft is being subjected to unlawful interference (HIJACK) Code 0000 – general purpose code Code 2000 – indicates aircraft has not received any instruction from ATC to operate the transponder 4.9.5



Mode S Transponder Mode S transponders have the capability of transmitting data in addition to identity and altitude reporting capability. This lessens the workload of the pilot and controller because most of the clearances can be sent on this datalink. Mode S transponders also work with Collision Avoidance Systems onboard the aircraft. This topic will be discussed under Collision Avoidance Systems heading.
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4.9.6



Limitations of SSR SSR is susceptible to drawbacks such as



(1) False targets caused due to side lobe interrogation. (2) Fruiting due to receiving replies by an interrogator which are actually replies meant for another interrogator within range. (3) Garbling which happens if one aircraft is directly behind another and within 1.65 NM of the aircraft ahead. Replies of both will overlap at the interrogator antenna and gives rise to garbling. (4) If either interrogation or reply are reflected from mountains or large structures, it will give an incorrect range. 4.10



Airborne Collision Avoidance System (ACAS) ACAS and Traffic Collision Avoidance Systems (TCAS) are installed on the aircraft for preventing the mid-air collisions. Functions of the ACAS system are: (1) Surveillance (2) Generating Traffic Advisories (providing the pilot with visual and aural alert “Traffic Traffic”). (3) Threat (in the form of conflicting traffic) detection (4) Generating Resolution Advisories (5) Coordinating between own aircraft and conflicting traffic (6) Communicating with ground stations Surveillance is provided for traffic up to 14 NM. RA is generated for only traffic within 12 NM. ACAS can detect broadcast interrogations from other aircraft equipped with ACAS up to a distance of 30 NM. There are three types of ACAS depending on their functional capability: (1) ACAS I: This type provides information as an aid to “see and avoid” action. ACAS I does not have the capability to produce Resolution Advisories (RA). It generates Traffic Advisories (TA) to alert the pilot. (2) ACAS II: This type provides TA and vertical RA. In case of a threat, it generates the TA warning “Traffic Traffic” and a Climb RA or a Descend RA. (3) ACAS III: This type provides the TA, vertical and horizontal RA. This type of ACAS provide RA to manoeuvre the aircraft in horizontal plane, in addition to TA and vertical RA. 4.10.1 Principle of operation ACAS interrogates other aircraft fitted with Mode A/C and S transponders. When the transponder of the other aircraft replies, the bearing of the traffic is obtained from the bearing of the directional antenna, altitude is obtained from the Mode C reply. Replying traffic can also obtain its position from GNSS such as GPS receiver and send this information in the Mode S reply. Replies from the traffic allow the ACAS computer to ascertain the range, flight path and speed of the traffic. Thus, the ACAS computes the possibility of a collision and generates TA and if required, RA. It also communicates with the other aircraft via Mode S transponder datalink to exchange information regarding its own position and RA. ACAS of both aircraft coordinate to avoid the conflict. Also, the ACAS broadcasts the RA information to a Mode S capable ground station. Interrogation and replies from other aircraft on ground will not generate TA and RA. Along with the aural alert, the visual alerts are put up on display for the pilots. Displays can be dedicated or integrated with other displays, such as glass cockpit. The displays provide a planview of traffic around the own aircraft. 216



4.10.2 Installation The equipment installation usually consists of an ACAS transceiver, directional antennae, Mode S transponder with associated antennae, control unit and a vertical speed indicator or integrated EFIS display. 4.11



Weather Radar Weather radar gives the pilot indication of the weather ahead of the aircraft. Weather radar operates in C and X bands. Range of weather radar is around 360 NM. 4.11.1 Principle of Operation Weather radar works on the principle of reflection of RF pulses. An RF pulse is transmitted from the aircraft weather radar antenna. If the pulse hits an obstruction (target), it is reflected back and received at the aircraft weather radar antenna. By measuring the time taken for the pulse to travel up to the reflecting object and travel back, the distance of the object can be calculated. The direction (bearing) of the transmitting antenna during transmission of the pulse gives the bearing of the target. After processing, the targets are displayed on a screen. Even clouds reflect back the RF pulses. Denser the cloud, stronger will be the echo signal strength. This gives information about the density of the cloud. In the display, this information can be displayed in different colours. For example, cumulonimbus (CB) clouds, the type of clouds dangerous for aircraft operations can be displayed in red colour. Radar antenna scans the air space ahead of the aircraft in a sector, the boundaries of which can be selected by the pilot. Disadvantage of weather radar is, it cannot detect weather phenomena such as turbulence in dry weather. Presence of water droplets is necessary for reflection of RF pulses. 4.12



Radio/Radar Altimeter Radio altimeter works on a similar principle to weather radar. It emits RF pulses (or FM CW) towards the ground and receives the echo. By the time taken by the pulse for two way travel, it calculates the distance which is the height of the aircraft above the ground. The system can give a warning to the pilot if the aircraft descends below a preset level. Radar altimeter measurement is very accurate. Difference between DME and Radar altimeter is DME measures the slant distance whereas the latter measures the straight distance. Typical maximum range of radar altimeter is 2500 ft. Military aircraft may be equipped with higher range radio altimeters. The frequency range of carrier is 4200-4400 MHz band.



Fig. 4.12 Comparison between DME and Radio Altimeter ranging 4.13



Ground Proximity Warning System (GPWS) GPWS is a system which provides warning to the aircraft in case of terrain closure. GPWS was developed after cases of Controlled Flight In to Terrain (CFIT) took place. The system takes input from the radio altimeter, pressure altimeter and landing gear status. If the aircraft comes too close to ground, the system gives aural and visual warnings to the pilot. Proximity of ground may be intentional (such as when coming in for landing) or unintentional (such as approaching mountain range when visibility is poor or flying over unfamiliar terrain). If it is intentional, pilot can choose to override or ignore the warning. 217



4.13.1 Enhanced GPWS (EGPWS) EGPWS is the advanced version of GPWS. Terrain characteristics of the whole globe is digitised and stored in the memory of EGPWS computer. The computer takes its present position from the GPS data and displays a 3-D visual display of terrain underneath that position. EGPWS is also capable of providing wind shear warning. This capability is known as Forward Looking Wind Shear Warning System. 4.14



Automatic Dependent Surveillance (ADS) Automatic Dependent Surveillance is a system which automatically provides the aircraft identification, position in four dimensions (3D and time), navigational and additional data to the ground controller. These data are presented to the controller on a screen similar to a radar screen. Two main forms of ADS are given below: (a) ADS – Broadcast (ADS – B): ADS system in which the data is broadcast and any suitable receiver can receive. (b) ADS – Contract (ADS – C): This is similar to ADS – B but works on a contract between a ground system and aircraft.



-------------------
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PART IV PRACTICE TEST PAPERS
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EXAMINATION – PART – I PRACTICAL TEST – REGULATIONS AND TRAFFIC PROCEDURE Author’s note Transmission test consists of communicating with the Examiner, using RT phraseology, on a synthetic channel. According to the notice from WPC (P-14027/04/09-COP dated 22/10/2009), the following changes in Part I have been brought into force from February 2009 session: (1) The candidate is required to maintain a log for his/her entire RT communication transactions with the Examiner for all the five questions. (2) Assessment of the performance of the candidate in the examination will take the log into account. (3) Duration of the examination has been increased from 15 minutes to 25 minutes. Therefore, it is advised to practise maintaining a log while preparing for the transmission test. Five of the solved test papers in this chapter have logs with them. The answers given in these solved papers are only samples of the typical answers and may vary from the actual answers, especially the second stage onwards of each question. This is because the transmissions from the Examiner may be at variance from the answers given in the solved papers. For example, the Examiner may refuse to give a descent clearance. The Examiner may even refuse clearance for any request by the candidate and the candidate should ask “ADVISE INTENTION”. Also, it is not binding to use the same abbreviations or shortcuts as used in these logs. It is strongly advised to use standard abbreviations. Since the candidate is required to ‘read back’, one should practise the right way of logging the receptions so that there is no confusion about what has been logged. It is advised to develop one’s own standard of logging and maintain that standard throughout. Transmission techniques have been discussed in Part II, Chapter 2, paragraph 2.2. The candidate should be thorough with these techniques. Transmission skills can be developed through repeated practice. A map set will be provided with the question paper. The map number, to be referred to attempt the given set of questions, will be mentioned at the top of the question paper. Certain air routes will be given in the map and the situations in the questions will be framed around the air route. The candidate should be conversant with map reading, especially with the four-letter location indicators of aerodromes. Also, the candidate should be familiar with the significant points and their geographic locations. The candidate is required to know the coverage areas of TMA and CTR because there will be questions in which the candidate is required to contact the “appropriate authority”. Data such as call sign, Selcal and SSR codes, cruising flight level, etc will be given in the question paper and the frequencies on the map. The candidate should use these for answering the questions. If any data is not given, hypothetical data can be used. Where departure time has been given, specific time has to be written against the question numbers on the answer sheet. Maps given in this guide book are only for practice and one should not expect the same maps in the examination. Even the design of the maps is slightly different than the maps given during examination. Obviously, the candidate must be totally ready to work with any map rather than expect a standard set of maps for all the sessions of the examination. Lastly, it is strongly advised not to learn by rote (by heart), the examples given in preceding chapters and the answers given in the solved test papers. What is important is, to study the elements of the message and use corresponding standard phraseology while preparing the messages. The elements must be in proper sequence so that the clarity of the message is maintained. Where there is no standard phraseology for a particular situation, usage of plain language, as concise as possible, is permitted.
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TEST PAPER – 1 Time allowed: 25 minutes from handing over question paper.



Maximum marks: 100



Aircraft identification: IC 620 Type of Aircraft: Airbus Flight Level: 280 Departure Aerodrome: VECC Destination Aerodrome: VOMM Route: Over flying VEBS & VEVZ Selcal combination: ALCH Departure Time: 1400 Refer to Route Chart No: 01 Take RTF action for situations given below in ascending order. Use hypothetical data, for message that require to be transmitted at specific time, candidate should write that specific time against question number on the answer sheet. Continue answering till you are told to “Go to next question”. Usage of Aviation Language and prescribed Phraseologies is mandatory. Q 1. Before Departure from Kolkata obtain the following (a) Start up Clearance (b) Taxi Instruction (c) Take Off clearance Q 2. Over Kolkata Chennai FIR boundary you have received a SELCAL indication. Take action. Q 3. (a) When crossing DOKET, you observed fire on left engine and decided to make force landing. (b) The fire was minor and you are able to extinguish the fire and decided to proceed as per flight plan. Take action. Q 4. When you are 30 NM DME distance of Chennai request for Visual approach. Q 5. Transmit the following phrases as per Radiotelephony procedure. (a) Wait, I shall call you. (b) Establish radio contact (c) My transmission is ended and I expect response from you (d) Examine a system or procedure (e) Continue in accordance with the condition specified
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TEST PAPER – 2 Time allowed: 25 minutes from handing over question paper.



Maximum marks: 100



Aircraft identification: 9W606 Type of Aircraft: B737 Flight Level: 310 Departure Aerodrome: VABB Destination Aerodrome: VIDP Route: Over flying VAID, VABP, VIGR Selcal combination: ACDF Departure Time: 0930 Refer to Route Chart No: 02 Take RTF action for situations given below in ascending order. Use hypothetical data, for message that require to be transmitted at specific time, candidate should write that specific time against question number on the answer sheet. Continue answering till you are told to “Go to next question”. Usage of Aviation Language and prescribed Phraseologies is mandatory. Q 1. While taxiing to runway 14, you have entered taxiway B3 instead of B2. Take action. Q 2. Position report over DOTIP. Mumbai Control not responding. Q 3. (a) 30 NM inbound Indore, you experience severe turbulence and you decide to descend to FL 250. (b) Clear of turbulence, you decide to proceed as per assigned level. Q 4. Request visual approach for the reciprocal of the runway in use. Q 5. Transmit the following phrases as per Radiotelephony procedure. (a) Visibility by accredited ground observer (b) Runway lights dim (c) Pass me the following information (d) I cannot comply with your instruction (e) Make a complete turn to right
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TEST PAPER – 3 Time allowed: 25 minutes from handing over question paper. Aircraft identification: IC410 Type of Aircraft: B737 Departure Aerodrome: VOTV Route: Over flying VOCI, VOCL, VOML, VAGO IFR Flight



Maximum marks: 100 Flight Level: 340 Destination Aerodrome: VABB Selcal combination: ALCD Departure Time: 2015



Refer to Route Chart No: 03 Take RTF action for situations given below in ascending order. Use hypothetical data, for message that require to be transmitted at specific time, candidate should write that specific time against question number on the answer sheet. Continue answering till you are told to “Go to next question”. Usage of Aviation Language and prescribed Phraseologies is mandatory. Q 1. Take ATC clearance. Q 2. 20 NM outbound Mangalore, an Airbus 320 crosses path. Take action. Q 3. You are overhead Goa. (MET reporting point) Q 4. (a) At destination, you are on left base leg and you see another aircraft on right base leg switching on and off its lights repeatedly. Inform ATC. (b) At destination aerodrome while taxiing on the manoeuvring, you are uncertain of your position. Q 5. Transmit the following phrases as per Radiotelephony procedure. (a) NDB not coding. (b) Let me know that you have received and understood the message. (c) I am approaching for landing with greater than 4 NM final. (d) I have no two-way communication but I believe you are able to receive my transmission (e) Select pressure altitude transmission feature on transponder



224



TEST PAPER – 4 Time allowed: 25 minutes from handing over question paper. Aircraft identification: SR220 Departure Aerodrome: VIDP Route: Over flying VICG, VIAR IFR Flight Stand: 34



Type of Aircraft: B737



Maximum marks: 100 Flight Level: 310 Destination Aerodrome: VISR Selcal combination: ADBE Departure Time: 1330 Airborne Time: 1340



Refer to Route Chart No: 04 Take RTF action for situations given below in ascending order. Use hypothetical data, for message that require to be transmitted at specific time, candidate should write that specific time against question number on the answer sheet. Continue answering till you are told to “Go to next question”. Usage of Aviation Language and prescribed Phraseologies is mandatory. Q 1. (a) Request for ATC clearance. (b) Comply with ATC clearance. Q 2. At runway holding point, you observe taxiway edge asphalt broken. Take action. Q 3. (a) 15 NM inbound Chandigarh, aircraft cabin pressure is leaking. (b) At FL170, you feel comfortable and you intend to proceed. Q 4. While on finals, you are not getting three greens. Take action. Q 5. Transmit the following phrases as per Radiotelephony procedure. (a) VIDDYXAX (b) Transponder code 4203 (c) Altimeter setting 1010 (d) Altitude 12550 (e) Report clearing the runway
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TEST PAPER – 5 Time allowed: 25 minutes from handing over question paper. Aircraft identification: IA555 Type of Aircraft: Airbus Departure Aerodrome: VOMM Route: Over flying VOHL, VABP IFR Flight Stand: 4



Maximum marks: 100 Flight Level: 340 Destination Aerodrome: VIDP Selcal combination: CDKE Departure Time: 0730 Airborne Time: 0740



Refer to Route Chart No: 05 Take RTF action for situations given below in ascending order. Use hypothetical data, for message that require to be transmitted at specific time, candidate should write that specific time against question number on the answer sheet. Continue answering till you are told to “Go to next question”. Usage of Aviation Language and prescribed Phraseologies is mandatory. Q 1. . (a) Request for start up. During start up, you are informed that persons onboard are 98 instead of 99. (b) You have been allocated runway 30 which has TORA of 2065 M. You require TORA of 3000 M and TORA of runway 25 is 3658. Take action. Q 2. Chennai SMC informs you there is delay due to reciprocal traffic on W20. (a) Request for departure via alternate route. (b) Joining clearance at BODEL Q 3. 40 NM inbound VABP, you have drifted 20 NM to the left of track. Take action. Q 4. AT BUKLO report position to appropriate ATS authority. Q 5. Transmit the following phrases as per Radiotelephony procedure. (a) I am retransmitting the correct version of entire message. (b) Runway visual range 1600 metres (c) Deselect pressure altitude transmission feature because of faulty operation. (d) TCAS RA (e) FL410
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TEST PAPER – 6 Time allowed: 25 minutes from handing over question paper. Aircraft identification: JA411 Type of Aircraft: ATR Departure Aerodrome: VAAH Route: Over flying VOHL, VABP IFR Flight Stand: 4



Maximum marks: 100 Flight Level: 310 Destination Aerodrome: VILK Selcal combination: ADEB Departure Time: 0730 Airborne Time: 0740



Refer to Route Chart No: 06 Take RTF action for situations given below in ascending order. Use hypothetical data, for message that require to be transmitted at specific time, candidate should write that specific time against question number on the answer sheet. Continue answering till you are told to “Go to next question”. Usage of Aviation Language and prescribed Phraseologies is mandatory. Q 1. Carry out pre-flight Selcal check. Q 2. While 40 NM inbound Indore, you get a TCAS RA and you deviate from assigned track. Control is calling you and instructing you to resume track. Take action. Q 3. (a) Crossing IGONA, you experience electrical failure. You need a delay of 05 minutes to resolve the problem. (b) Electrical problem is resolved and you would like to proceed as per flight plan. Q 4. While on finals you reach DH but do not see the runway. Take action. Q 5. Transmit the following phrases as per Radiotelephony procedure. (a) A change has been made to your last clearance and supersedes your previous clearance. (b) Surface wind 200 degrees 10 knots gusting two zero knots (c) Weather conditions less than the minima specified for visual reference flight (d) Read back incorrect, I am transmitting the correct version (e) I am unable to establish communication due to receiver failure
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TEST PAPER – 7 Time allowed: 25 minutes from handing over question paper.



Maximum marks: 100



Aircraft identification: IC 396 Type of Aircraft: Airbus Flight Level: 400 Departure Aerodrome: VABB Destination Aerodrome: VECC Route: Over flying VAAU, VANP, VEJS Selcal combination: AHKB IFR Flight Departure Time: 0310 Stand: 42 Airborne Time: 0320 Refer to Route Chart No: 07 Take RTF action for situations given below in ascending order. Use hypothetical data, for message that require to be transmitted at specific time, candidate should write that specific time against question number on the answer sheet. Continue answering till you are told to “Go to next question”. Usage of Aviation Language and prescribed Phraseologies is mandatory. Q 1. (a) After lining up on the runway, you get port generator warning; Tower is asking you for immediate departure. Take action. (b) After 5 minutes, generator warning light goes off and you decide to proceed for departure. Q 2. 20 NM from DUBOX you are cruising at FL380. You are cleared by Mumbai to reach TOC at DUBOX. Mumbai ACC is not replying. Contact next ATSU for further clearance. Q 3. While over KINKI, you come to know that your HF receiver has failed. Transmit your position to the appropriate authority. Q 4. 15 NM from Kolkata, red fire lights have been activated in the cockpit. Take action. Q 5. Transmit the following phrases as per Radiotelephony procedure. (a) Operate IDENT feature on SSR transponder. (b) Communication is difficult; please send every word or group of words twice (c) Visibility, cloud and present weather better than prescribed values or conditions (d) Listen out on 118.1 (e) Ignore my last transmission
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TEST PAPER – 8 Time allowed: 25 minutes from handing over question paper. Aircraft identification: KF 181 Departure Aerodrome: VEGT Route: Over flying VEJT IFR Flight Stand: 6



Maximum marks: 100



Type of Aircraft: ATR 72-500 Flight Level: 230 Destination Aerodrome: VEMN Selcal combination: ALCD Departure Time: 0645 Airborne Time: 0655 Refer to Route Chart No: 08



Take RTF action for situations given below in ascending order. Use hypothetical data, for message that require to be transmitted at specific time, candidate should write that specific time against question number on the answer sheet. Continue answering till you are told to “Go to next question”. Usage of Aviation Language and prescribed Phraseologies is mandatory. Q 1. At departure aerodrome ask for (a) Push back (b) Taxi instructions. Q 2. (a) Overhead MIKAG, you intercept a distress call from VTAME; starboard engine on fire, 30 NM from Jorhat at FL190. Take action. (b) VTAME not replying ATC call. Take action. Q 3. Overhead NOMAG, you receive SELCAL indication. Q 4. 25 NM from Dibrugarh, you are getting ATC instructions which you suspect to be false or deceptive. Take action. Q 5. Transmit the following phrases as per Radiotelephony procedure. (a) That is not correct (b) Permission for proposed action granted (c) What is the readability of my transmission? (d) I wish to obtain… (e) Approach along or parallel to the runway without landing
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TEST PAPER – 9 Time allowed: 25 minutes from handing over question paper. Aircraft identification: VTAJJ Departure Aerodrome: VEVZ Route: Over flying VOKM IFR Flight Stand: 6



Type of Aircraft: Dornier



Maximum marks: 100 Flight Level: 280 Destination Aerodrome: VOHL SELCAL: ALME Departure Time: 2000 Airborne Time: 0655



Refer to Route Chart No: 09 Take RTF action for situations given below in ascending order. Use hypothetical data, for message that require to be transmitted at specific time, candidate should write that specific time against question number on the answer sheet. Continue answering till you are told to “Go to next question”. Usage of Aviation Language and prescribed Phraseologies is mandatory. Q 1. After take-off, you suspect damage to undercarriage due to bird hit. Take action. Q 2. Due to reciprocal traffic, Control asks you to hold over Khammampet NDB. You are not familiar with holding pattern. Q 3. 40 NM inbound Hyderabad, passenger is seriously ill. Take action Q 4. (a) 3 NM on Finals, you experience low level wind shear. (b) Tower asks you to report braking action after landing. Q 5. Transmit the following phrases as per Radiotelephony procedure. (a) Land, continue rolling, take off without stopping (b) Reduce your rate of speech (c) Heading 270 (d) I repeat for clarity or emphasis (e) True
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TEST PAPER – 10 Time allowed: 25 minutes from handing over question paper.



Maximum marks: 100



Aircraft identification: VTAME Type of Aircraft: Embraer Flight Level: 160 Departure Aerodrome: VOMM Destination Aerodrome: VOTV Route: VOTR, overflying VOMD Alternate aerodrome: VOCB VHF Flight, Trainee aircraft Departure Time: 1715 Stand: 8 Airborne Time: 1725 Refer to Route Chart No: 10 Take RTF action for situations given below in ascending order. Use hypothetical data, for message that require to be transmitted at specific time, candidate should write that specific time against question number on the answer sheet. Continue answering till you are told to “Go to next question”. Usage of Aviation Language and prescribed Phraseologies is mandatory. Q 1. Carry out radio check with Chennai tower. Q 2. At Thiruchchirapalli, for training purpose, request landing and take off without stopping. Q 3. (a) 18 NM from Madurai, you see a large flock of birds ahead and you decide to climb. (b) Outbound Madurai, widespread rain and thunderstorm. You decide to divert to alternate aerodrome. Q 4. (a) 40 NM from Coimbatore, you decide to proceed VFR. (b) Leave controlled airspace by requesting for a lower level. Q 5. Transmit the following phrases as per Radiotelephony procedure. (a) I understand your message and will comply with it. (b) Standard Instrument Arrival (c) Cumulonimbus clouds (d) Estimating departure (e) This exchange of transmissions is ended and no response is expected
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ROUTE CHART NO. 01
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ROUTE CHART NO. 02
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ROUTE CHART NO. 03
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ROUTE CHART NO. 04
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ROUTE CHART NO. 05
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ROUTE CHART NO. 06
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ROUTE CHART NO. 07
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ROUTE CHART NO. 08
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ROUTE CHART NO. 09
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ROUTE CHART NO. 10
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TEST PAPER 1 Answer Sheet: Log keeping Question Send/ Time No. Receive 1.(i) 1350 S R S S R



(ii)



(iii)



2.



1404



S R S R S S R S R S R S S R S R R



3.



1426



S R R S R S S R S S



4.



1504



R S S



Text CC Gnd IC620 Heavy, 121.9, stnd 27, 122 o/b, sec chk completed, req s/u, inf D IC620 CC Gnd, s/u apvd, QNH 1010 CC Gnd, R, QNH 1010, IC620 CC Gnd IC620, stnd 27, req taxi inst IC620 CC Gnd, tax via twy C hldg pt rwy 01r, wind 250/8, QNH 1010, rep hldg pt CC Gnd, twy C, rwy 01r hldg pt, QNH 1010, wilco, IC620 CC Gnd CC Gnd IC620, hldg pt rwy 01r IC620, contact CC twr on 118.1, CC Gnd CC Gnd, CC twr on 118.1 CC twr IC620 Heavy on 118.1 IC620 CC twr CC twr IC620, hldg pt rwy 01r, ready for dep IC620 CC twr, line up Lining up, IC620 IC620 CC twr, rwy 01r, clr for tkof CC twr, rwy 01r, clr for tkof IC620, G/A, K IC620 CC rdo, rep psn, K CC rdo, MM rdo to copy, IC620 on 8861, fir CC/MM at 1404, fl280, hdg 214, spd 250, QBD 0400, est DOKET 26, GURAS nxt 54, ETA VECC 1512, pax 106, K IC620 CC rdo, fir CC/MM at 1404, fl280, hdg 214, spd 250, QBD 0400, est DOKET 26, GURAS nxt 54, ETA VECC 1512, pax 106, K IC620 MM rdo, fir CC/MM at 1404, fl280, hdg 214, spd 250, QBD 0400, est DOKET 26, GURAS nxt 54, ETA VECC 1512, pax 106, K CC rdo, chng over to MM rdo, IC620 IC620 CC rdo, R, out IC620 MM rdo, chg over to MM rdo, pri 8861, sec 6583, K MM rdo IC620, pri 8861, sec 6583, SELCAL ALCH, K IC620, SELCAL ALCH, MM rdo IC620 MAYDAY X3, MM Ctl IC620, port eng fire, intend to ldg at VIVJ, psn ohd DOKET at 1426, fl280, hdg 214, spd 250, QBD 0330, ETA VIVJ 1446, pax 106 IC620 MM Ctl, R Mayday, rcld to VIVJ MM Ctl, rcld to VIVJ, IC620 MM Ctl IC620, cnl distress, port eng fire extngd, decided to proceed as per original FP, psn 20 nm oubd DOKET at 1430, fl280, ETA VECC 1512 IC620 MM Ctl, R cancel Distress, rcld as per filed FP MM Ctl, rcld as per FFP, IC620 MM App IC620 HEAVY 242



R S R S



5.



R S S R S S



IC620 MM App MM App IC620, Psn 30 NM DME to VOMM at 1504, radial 035, fl70, req visual app IC620, clrd visual app, rwy 30, STA, des 3000 ft, QNH 1011, TRL 40, no del expected, MM App MM App IC620, clrd visual app, rwy 30, STA, des 3000 ft, QNH 1011, TRL 40, no delay expctd IC620, R/B C, rep rwy established, MM App MM App, Wilco, IC620 MM App IC620, field in sight IC620, CTC VOMM Twr 118.1, MM App MM Twr 118.1, IC517 (a) STANDBY (b) CONTACT (c) OVER (d) CHECK (e) CLEARED
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TEST PAPER 2 Answer sheet: Log keeping Question Send/ Time No. Receive 1. 0925 S R S 2.



1000



S R S R



3.



1057



S R S R S R S S R



4.



S R S S R S R



5.



S



Text BB gnd 9W606, clr to rwy 14 via B2. entered B3, hlding psn. req apv proceed via B3 or alternate taxi inst. 9W606, apvd to proceed via B3, rep hldg pt rwy 14, BB gnd BB gnd, apvd to proceed via B3, wilco, 9W606 BB rdo 9W606 on 8948, psn rep, BB Ctl not responding, ohd DOKET at 1000, fl 310, hdg 004, est APANO 12, BODAR 35, ETA DLI 1240, pax 123, K 9W606 BB rdo, ohd DOKET 1000, fl 310, hdg 004, est APANO 12, BODAR 35, ETA DLI 1240, pax 123, K BB rdo, r/b correct, 9W606 BB rdo AH Ctl 9W606, ARS, psn 30 NM inbd VAID at 57, FL310, turbulence severe, req des to fl200 9W606 AH Ctl, clr to des to FL200, rep psg fl250 AH Ctl, des to fl200, wilco, 9W606 AH Ctl AH Ctl 9W606, fl250, clr of turbulence, req resume fl310 9W606 AH Ctl, reclr to fl310, rep toc AH Ctl, reclr to fl310, wilco, 9W606 AH Ctl, toc fl310, 9W606 9W606, R, AH Ctl Dli App 9W606, psn MEENA, fl80, req visual app on reciprocal rwy 28 9W606, Dli App, clr for visual app reciprocal rwy 28, des to 2600 ft, QNH 1011, TA4000, no delay exp Dli App 9W606, clr for visual app reciprocal rwy 28, des to 2600 ft, QNH 1011, TA4000, no delay exp Dli App 9W606, 2600 ft, field in sight 9W606 Dli App, contact Dli Twr 118.1 Dli App, Dli Twr 118.1, 9W606 Dli App (a) Ground Visibility (b) Runway lights intensity low (c) Report (d) Unable (e) Orbit right
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TEST PAPER 3 Answer sheet: Log keeping Question Send/ Time No. Receive 1. 2005 S R S R S 2.



3.



4.



2124



2159



R S R S



R S R S R S R S R S R S R S S R R S



5.



R S R S



Text Tvm Gnd IC410 on 121.9, IFR to Mum, req ATC inst IC410 Tvm Gnd, clr for IFR to Mum, rwy 27, clmb s/a aft dep till 2000 ft, then turn rt, mntn hdg 345, expct 3000 ft aft 10 of dep, w15, fl340 Tvm Gnd IC410, clr for IFR Mum, rwy 27, clmb s/a aft dep till 2000 ft, then turn rt, hdg 338, expct 3000 ft aft 10 of dep, w15, fl340 IC410, C, Tvm Gnd Tvm Gnd IC410, stnd 32, 102 o/b, security chk completed, req s/u, inf B IC410, s/u apvd, QNH 1009, Tvm Gnd Mng Ctl IC410 on 127.55, Airprox rep IC410 Mng Ctl, ready to copy Mng Ctl IC410, AIRPROX, 1203192119, 20NM oubd Mng, Hdg 338, W15, TAS 250 kt, FL340, Alt set 1013.2, level flt, avoiding action taken yes, Airbus320, Al Ameen airlines, climbing, avoiding action taken yes, distances horizontal 600 ft, vertical 400 ft, ldg and destination mum IC410 Mng Ctl, (r/b) Mng Ctl, r/b C, IC410 IC410 Mng Ctl cfm resumed assigned clearance Mng Ctl, affirm, IC410 Mng Ctl Mng Ctl IC410 on 127.55 IC410 Mng Ctl Mng Ctl IC410, AIREP, psn ohd Goa at 2159, FL340, est OKILA 2220, KABSO 29, ETA Mum 59, temp minus 4 deg c, wind 215/30 kt, turbulence light, icing light IC410 Mng Ctl (r/b) Mng Ctl r/b C, IC410 Mng Ctl PAN PAN x3, Mum Twr IC410, on lt base leg, I see traffic on rt base, urgency lgt signal IC410 Mum Twr, R urgency, traffic sighted, cmb to 3000 ft and orbit rt Mum Twr, cmb to 3000 ft and orbit rt, IC410 Mum Gnd IC410, uncertain of my psn, vacated rwy 14 via twy B3, hldg psn at int, req inst IC410 Mum Gnd, flash ldg lgt IC410 Mum Gnd, located, tax via twy F1, proceed behind bay 46 to bay 54 Mum Gnd IC410, tax via twy F1, proceed behind bay 46 to bay 54 IC410 Mum Gnd do you want follow me Mum Gnd, Negative, IC410 Mum Gnd (a) NDB off the air 245



(b) Acknowledge (c) Cancel (d) Transmitting Blind (e) Squawk Charlie
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TEST PAPER – 4 Answer Sheet: Log keeping Question Send/ Time No. Receive 1. (a) 1320 S R S R S (b) 1330 S



2.



3. (a)



(b)



4.



5.



1335



S



1420



R S R S S R S S R S S R S R S S



Text Dli Gnd SR220, IFR to Sri, Req ATC inst, infn b SR220 Dli Gnd, Rwy 28, clr for ifr to sri, sid sp 1A, QNH 1009 Dli gnd SR220, rwy 28, clr for sri, sid sp 1A, qnh 1009 C, Dli gnd SR220 Dli gnd SR220, IFR to Sri, sid sp 1A, 78 o/b, sec chk completed, req s/u SR220 s/u apvd, s/u own discretion, Dli gnd Dli gnd, s/u apvd at own discretion, SR220 Dli gnd SR220, at hldg pt rwy 28, I see broken asphalt on twy edge at hldg pt rwy 28 SR220, R, cnfm able to proceed to rwy28, Dli gnd Affirm, SR220 SR220, contact Dli twr on 118.1, Dli gnd Dli twr 118.1, SR220 Cdg twr SR220, cabin presr leaking, req des to FL150, psn 15 NM inbd cdg at 1420, fl310, hdg 308, pax 78 SR220 cdg twr, R, clr to des to FL150, maintain FL150 or abv Cdg twr, clr to des FL150, WILCO, SR220 Cdg twr SR220, cabin pressure ok at FL170, req clr to proceed at FL170 SR220, reclr to FL170, cdg twr SR220 Sri Twr SR220, req low pass, unsafe gear indication SR220 Sri Twr, rwy 28, clr for low pass, not blw 500 ft, rep finals Sri Twr, rwy 28, clr for low pass, not blw 500 ft, wilco, SR220 Sri Twr (a) VICTOR INDIA DELTA DELTA YANKEE XRAY ALPHA XRAY (b) SQUAWK FOWER TWO ZERO THUREE (c) QNH ONE ZERO ONE ZERO (d) ALTITUDE ONE TWO TOUSAND FIVE HUNDRED FIVE ZERO FEET (e) RUNWAY VACATED
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TEST PAPER – 5 Answer Sheet: Log keeping Question Send/ Time No. Receive 1. 0720 S R S R S R S



2.



0725



S R S R S R S R S R S



3.



4.



0919



0948



R S S R S R S S



Text MM Gnd IA555, IFR to Dli stnd 4, total 99 o/b, sec chk completed, req s/u IA555, s/u apvd, MM Gnd MM Gnd IA555, req file chng in flt plan IA555 MM Gnd, ready to copy MM Gnd IA555, total nr of persons o/b 98 IA555, total nr of persons o/b 98, MM Gnd C, IA555 MM Gnd IA555, req rwy 25 due TORA IA555 MM Gnd, rwy 25 apvd MM Gnd, rwy 25 apvd, IA555 MM Gnd MM Gnd IA555, req dep via B466 till VOTP, then W96 and join W20 at BODEL IA555 MM Gnd, rclr for dep via B466, SID AVNOS 2, join W96 at VOTP VOR and then W20 at BODEL MM Gnd, rclr for dep via B466, SID AVNOS2, join W96 at VOTP, W20 at BODEL, IA555 C, MM Gnd MM Ctl IA555 on 118.9 IA555 MM Ctl MM Ctl IA555, airbus fm VOMM to VIDP, psn W96 50 NM inbd BODEL at 0734, FL320, hdg 357, TAS 300, req joining clr W20 at BODEL FL340, est BODEL 44, nxt VOHL 0814, ETA VIDP 1031 IA555, clr to join W20 at BODEL at FL340, MM Ctl MM Ctl, clr to join W20 at BODEL at FL340, IA555 Ngpr Ctl IA555 IA555 Ngpr Ctl Ngpr Ctl IA555, IFR fm VOMM to VIDP, psn 40 NM inbd VABP on W20 at 0919, drifted off tr 20 NM to lt, resuming tr IA555, R, rep tr resumed, Ngpr Ctl Ngpr Ctl, wilco, IA555 Mum rdo Dli rdo DE IA555 on 8948, K IA555 DE Mum rdo, g/a, K IA555 DE Dli rdo, g/a, K Mum rdo, Dli rdo, De IA555, psn rep, BUKLO at 48, FL340, HDG 358, SPD 300 kt, QBD 0200, est BAVOX 1012, OSRAM nxt at 28, ETA Dli 1031, Selcal CDKE, K IA555 Mum rdo, psn BUKLO 48, FL340, HDG 358, Spd 300 kt, QBD 0200, BAVOX 1012, OSRAM 28, ETA Dli, Selcal CDKE, 1031, chng over to Dli, K Mum rdo, Wilco, IA555 Mum rdo IA555 Dli rdo, assuming pri guard, pri 8948, sec 5601, K Dli rdo, pri 8948, sec 5601, IA555 248



5.



S



Dli rdo (a) CORRECTION I SAY AGAIN (b) RUNWAY VISUAL RANGE (or AR VEE AR) ONE TOUSAND SIX HUNDRED METRES (c) STOP SQUAWK CHARLIE WRONG INDICATION (d) TEE CAS AR RAY (e) FLIGHT LEVEL FOWER ONE ZERO



-------------------
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EXAMINATION – PART – II ORAL TEST – RADIO PRINCIPLES AND PRACTICE (A) REGULATIONS AND PROCEDURE 1. What is the significance of WPC? 2. What is the significance of ITU? 3. What are Radio Regulations? 4. What is the significance of ICAO? 5. What are the different ICAO Annexes? What is the significance of Annex 10 Vol 2 and Annex 15? 6. What is AAI? 7. Who is responsible for promulgating the Civil Aviation Requirements? 8. What are the communication and navigation equipment that are required to be fitted on the aircraft? 9. Questions on Definitions and abbreviations. (Reader is advised to study the definitions and abbreviations given in Part II Chapter 1). 10. What is the purpose of aeronautical services? 11. What are the different aeronautical services of India? 12. What is CNS? 13. What are the different communication services in India? 14. What are the different categories of messages of aeronautical mobile service? 15. What is ATIS/DATIS? 16. What is VOLMET? 17. What is the significance of AIS? Which is the responsible service in India? 18. What is the significance of AIP? What are the different parts of AIP? What are AIP supplements? 19. What do you understand by NOTAM? Who issues NOTAMs? 20. What are the different types of pre-flight and post flight information systems? 21. What is AERADIO? Who is responsible for publishing AERADIO? 22. What is AIC? Who is responsible for publishing AIC? 23. What is an FIR? What are the FIR of India? 24. What are the different classifications of airspace? 25. What are significant points of an ATS route? 26. What is the significance of Meteorological services? Who is responsible for Meteorological services? 27. What do you understand by Search and Rescue service? 28. What is UTC? (i) Convert 0300 IST to UTC (ii) Convert 2100 UTC to IST 29. What are the points to be observed while transmitting on the RT channel? 30. What is the role and importance of phraseology in aeronautical communications? 31. Which ATC instructions are to be compulsorily read-back? 32. How to abbreviate an aircraft call sign? 33. What do you understand by readability or intelligibility of a transmission? 34. What is position reporting? What are the different elements of a position report message? 35. What are the different air traffic control services in an aerodrome? 36. What is push-back and who controls the push back? 37. What is aerodrome traffic circuit? What are the different components of a traffic circuit? 38. What is long final? 39. What do you understand by IMC and VMC? 250



40. What is aerodrome operating minima? 41. Define distress and urgency conditions. 42. What is the SSR transponder codes for communication failure, hijack and emergency? 43. What is the procedure to be followed by an aircraft with respect to continuing the flight while flying in IMC and VMC? 44. What are the different wake turbulence categories? 45. What is wind shear? 46. What is direction finding? What are the different classes of bearings and positionings and their accuracies? 47. Explain the following: (a) AIREP (b) METAR 48. What is Interpilot communication? What is the frequency allocated for interpilot communications? 49. What is interception by military aircraft? What are the visual signals employed by the Interceptor and the Intercepted aircraft? 50. What are ADIZ? What are the different ADIZ in India? 51. What do you understand by unlawful interference? 52. What is air traffic incident? What are different types of air traffic incidents? 53. What is AIRPROX? What are the different classifications of aircraft proximity? 54. Briefly discuss principle of network operations in HF communication? 55. What are MWARA and RDARA? What are the different MWARA and RDARA in India? 56. What are the visual signals employed by an aircraft experiencing radio communication failure? 57. What is the meaning of an aircraft switching on and off its external lights repeatedly? 58. What are the visual signals employed by a ground station to an aircraft experiencing radio communication failure? 59. What are the different runway markings? 60. What are the different taxiway markings? 61. What are the different runway lightings? 62. What are the different taxiway lightings? 63. What are aeronautical charts? What are the different types of aeronautical charts? 64. What are Q codes? What are the different series of Q codes? 65. What are location indicators? (B) RADIO PRINCIPLES AND PRACTICE 1. What is electric current? What is the unit of current? 2. What is potential difference? What is the unit of potential difference? 3. What are the different types of current? 4. What do you understand by DC and AC? 5. What is the advantage of AC over DC? 6. What is resistance? What is the unit of resistance? 7. You are given three resistances of 30 Ohms. How will you connect them to obtain (i) 10 Ohms (ii) 25 Ohms 8. What happens when resistances are connected in (a) series (b) parallel? 9. What is Ohm’s law? 10. What is the unit of power? What are the power ratings of a common-use electric bulb? 11. What is kilowatt-hour? 12. What are cells? What are the types of cells? 13. How to obtain more (a) voltage (b) current by different connections of cells? 14. What is capacitance? What is the unit of capacitance? 15. What happens when you connect capacitors in (a) series (b) parallel? 251



16. What is capacitive reactance? What is the unit of capacitive reactance? What is the relationship between frequency and capacitive reactance? 17. What is inductance? What is the unit of inductance? 18. What is inductive reactance? 19. What happens when you connect inductances in (a) series (b) parallel? 20. How do you apply Ohm’s law to AC circuits? 21. What is resonant frequency? What are the practical applications of resonant frequency? 22. What is a transformer? What are the different types of transformers? 23. What is a motor? What is the working principle of a motor? 24. What is a generator? What is an alternator? 25. What is a microphone? 26. What is a speaker? Can a speaker be used as a microphone? 27. What do you understand by Electromagnetic waves? 28. What do you understand by polarisation of an EM wave? 29. What do you understand by frequency and wavelength? 30. Discuss the relationship between frequency and wavelength. 31. What is the wavelength of an EM wave of 100 MHz frequency? 32. What is the frequency of an EM wave whose wavelength is 10 metres? 33. What is the speed of EM waves? 34. What is an antenna? How do you calculate the length of an antenna? 35. What is the smallest length of the antenna required for a frequency of 10 MHz? 36. What is the frequency range of VLF, LF, MF, HF, VHF, UHF, SHF and EHF bands? 37. What are the different methods of EM wave propagation? 38. What do you understand by ground waves? 39. What do you understand by Sky waves? 40. What are skip distance and skip zone? 41. What is fading of signal? 42. Why do we use different frequencies during day and night? 43. What are the advantages and disadvantages of sky waves? 44. What do you understand by space waves? What is LOS? 45. What are the advantages and disadvantages of VHF and above frequency bands? 46. What is shadow zone? 47. What is modulation? What are the different methods of modulation? 48. What is Amplitude Modulation? 49. What is Frequency Modulation? 50. What are the different types of pulse modulation? 51. What is demodulation? 52. Describe the various stages of a basic transmitter. 53. What do you understand by side bands? 54. Describe a basic receiver and its working principle. 55. What do you understand by tuning? 56. What is Automatic Gain Control (AGC)? 57. What is Beat Frequency Oscillator? 58. What do you understand by Squelch? 59. What are the qualities of a good receiver? 60. What do you understand by a transceiver? 61. What do you understand by simplex, single channel simplex, double channel simplex and full duplex? 62. Discuss the emission designators. 63. What is the difference between terminal and en-route communications? 64. What is the frequency band of aircraft VHF communication system? What type of emission is used in VHF system? 252



65. Discuss the installation of a typical VHF communication system. 66. Discuss various controls and operations of a VHF communication system. 67. What are the advantages and disadvantages of VHF communication? 68. What is a guard receiver? What is the purpose of having a guard receiver? 69. What do you understand by BITE? 70. What is the frequency band of aircraft HF communication system? Why does HF use SSB whereas VHF uses DSB technique? 71. What type of emission is used in HF communication system? 72. Discuss the installation and various controls of HF communication system. 73. What is SELCAL system? 74. Explain the working principle and installation of SELCAL. 75. What is SATCOM? Explain the working principle. 76. What is ELT? What are the different types of ELT? 77. What are the advantages of 406 MHz beacon over the 121.5 and 243 MHz ELT? 78. What is aircraft intercommunication system? 79. What is passenger address system? What are the basic components of a passenger address system? 80. What is a CVR? 81. What do you understand by CPDLC? What are the advantages of CPDLC? 82. What do you understand by aircraft navigation systems in general? 83. What is Automatic Direction Finder? 84. Explain the working of loop antenna, sense antenna and their signals in finding the direction of an NDB. 85. What do understand by relative and magnetic bearings of an NDB and what is their relationship with the magnetic heading of the aircraft? 86. What is an RBI? What is an RMI? 87. What is the purpose of TEST switch on the ADF control unit? 88. What are the different factors affecting the performance of ADF system? 89. What are Locator Beacons? 90. What is Homing? 91. Explain the principle of VOR. 92. What are the different indications available in VOR system? 93. What are the advantages and disadvantages of VOR system? 94. What is ILS? What are the different categories and their accuracies? 95. How is the lateral guidance indicated in a ILS indicator? 96. What is Localiser backcourse? 97. Explain the working principle of Glideslope. 98. What are Marker Beacons? Explain the audio and visual indications of marker beacon system. 99. What are Fan Markers? 100. What are the limitations of ILS? 101. What do you understand by MLS? What are its advantages over ILS? 102. What is DME? Explain the working principle. 103. What are the advantages and disadvantages of DME system? 104. What is Omega system? 105. What are the different global navigation satellite systems? 106. What is GPS? Discuss briefly. 107. What are the advantages and disadvantages of GPS system. 108. What is SSR? What are the different working modes of SSR? 109. What are the advantages and disadvantages of SSR? 110. What do you understand by ACAS? What are the different types of ACAS? 111. What is weather radar? What is the utility of weather radar?



253



112. What is Radio Altimeter? What is the difference between DME ranging and radio altimeter ranging? 113. What do you understand by GPWS and EGPWS? 114. What is ADS? 115. What are the different types of ADS?



---------------------



254



BIBLIOGRAPHY ICAO Annex 2, Rules of the Air ICAO Annex 10, Volume I, Radio Navigation Aids ICAO Annex 10, Volume II, Communication Procedures ICAO Annex 10, Volume III, Communication Systems ICAO Annex 10, Volume IV, Surveillance and Collision Avoidance Systems ICAO Annex 10, Volume V, Aeronautical Radio Frequency Spectrum Utilisation ICAO Annex 14, Aerodromes, Volume I, Aerodrome Design and Operations ICAO Document 4444 ATM/501, Air Traffic Management, Procedure for Air Navigation Services ICAO Document 4444 RAC/501, Rules of the Air and Air Traffic Services ICAO Document 8400 ICAO Abbreviations and Codes ICAO Document 9432 AN/925, Manual of Radiotelephony ITU Radio Regulations AAI Manual of Air Traffic Services Part 1 AAI Manual of Aeronautical Information Services AAI Communication, Navigation and Surveillance Manual, Volume I, Maintenance of CNS Facilities AAI Communication, Navigation and Surveillance Manual, Part II, Communication Procedures AAI Fire Order – 07, Basic Radiotelephony Procedure and Phraseology AAI AIP Volume I, Part 1, General (GEN) AAI AIP Volume I, Part 2, En-route (ENR) AAI AIP Volume II Part 3, Aerodromes (AD) DGCA CAR Section 4 – Aerodrome Standards and Air Traffic Services, Series D Part III DGCA CAR Section 4 – Aerodrome Standards and Air Traffic Services Series X Part III DGCA CAR Section 8 – Operation of Commercial Air Transport-Aeroplanes Series O, Part II DGCA CAR Section 9 – Airspace and Air Traffic Management Series D Part I through VI Himalayan Books Aircraft Radio Systems – James Powell Tata McGraw Hill Electronic Communication System – George Kennedy, Bernard Davis Vigyan Prasar A Comprehensive Guide Book for the HAM Radio Enthusiasts – Sandeep Baruah



255





 View more...



Comments






















Report "Radio Telephony Guide Book"






Please fill this form, we will try to respond as soon as possible.


Your name




Email




Reason
-Select Reason-
Pornographic
Defamatory
Illegal/Unlawful
Spam
Other Terms Of Service Violation
File a copyright complaint





Description








Close
Submit















Share & Embed "Radio Telephony Guide Book"





Please copy and paste this embed script to where you want to embed



Embed Script




Size (px)
750x600
750x500
600x500
600x400





URL










Close











About | 
Terms | 
Privacy | 
Copyright | 
Contact



 
 
 










Copyright ©2017 KUPDF Inc.








 SUPPORT KUPDF


We need your help! 


Thank you for interesting in our services. We are a non-profit group that run this website to share documents. We need your help to maintenance this website.

	
Donate

	
Sharing







To keep our site running, we need your help to cover our server cost (about $400/m), a small donation will help us a lot.





	
Share on Facebook

	
Share on Google+

	
Tweet

	
Pin it

	
Share on LinkedIn

	
Send email




Please help us to share our service with your friends.








No, thanks! Close the box.








