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FOREWORD 

 

A. This Document, Maintenance and Reporting Procedure for Aeronautical 
Telecommunication Facilities has been issued by the Public Authority for Civil Aviation of 
Oman (hereinafter referred as PACA) under the provisions of the Civil Aviation Regulation 
(CAR) 171 Aeronautical Telecommunication/ Radio Navigation Service. 

 

B. This Document sets out: 
1. Guidance in carrying out maintenance of Aeronautical Telecommunication Facilities; 

and  
2. Guidance in maintenance reporting system to PACA; and  

 

C. The following standards have been basis for this Document: 
1. Civil Aviation Law, The Sultanate of Oman. 
2. ICAO Annex 10 (Standards and Recommended Practices for Aeronautical 

Telecommunications). 
3. ICAO Doc 8071 (Manual on Testing of Radio Navigation Aids) 
4. CAR 171 (Aeronautical Telecommunication / Radio Navigation - Certification) 

 

D. The editing practices used in this document are as follows: 
1. ‘Shall’ is used to indicate a mandatory requirement and may appear in CARs.   
2. ‘Should’ is used to indicate a recommendation. 
3. ‘May’ is used to indicate discretion by the AUTHORITY the industry or the applicant, 

as appropriate. 
4. ‘Will’ indicates a mandatory requirement and is used to advise of action incumbent 

on the Authority 
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Glossary of Terms 

The following terms or acronyms may be used in any manual or document published by PACA.  
Reproduction in part or whole is allowed without prior approval. The Document Control Office 
reserves the rights to include such a listing in any PACA manual or document prior to publishing. 

 

ACC  Area control center of an aeronautical telecommunication/radio navigation 
facility certificate. 

AFS Aeronautical Fixed Service 

AFTN Aeronautical Fixed Telecommunication Network 

AIP Aeronautical Information Publication 

AIS Aeronautical Information Service 

ATC Air Traffic Control 

AT/RN    Aeronautical Telecommunication/Radio Navigation 

AUTHORITY Public Authority for Civil Aviation 

CAT II   Category II landing procedure 

DME  Distance Measuring Equipment 

FDPS  Flight |Data Processing System 

ICAO International civil aviation organization 

IFR   Instrument Flight Rules 

ILS        Instrument Landing System 

NDB    Non-Directional Beacon 

PAR Precession Approach Radar 

PSR Primary Surveillance Radar 

RCC Rescue Coordination Center 

RDPS Radar Data Processing System 

RMU Remote Monitoring Unit 

SSR Secondary Surveillance Radar 

UHF Ultra High Frequency 

UPS Uninterrupted Power Supply 

VDL VHF Digital Link 

VFR  Visual Flight Rules 

VHF Very High Frequency 

VOR Very High Frequency Omni Directional Radio Range. 
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1. GENERAL 

 

 Requirements 

Each Aeronautical Telecommunication / Radio Navigation (hereinafter referred as AT/RN) 

Service Provider shall maintain Aeronautical Telecommunication/ Radio Navigation Facilities.  

 

 Implementation 

In implementing of maintenance activity, service provider may cooperate with other 

Aeronautical Telecommunication Facilities Maintenance Organization approved by PACA. 

 

 Objectives 

The objectives of maintenance activity in paragraph 1.1 are: 

 

(a) prevent equipment not functioning according to standard; 

(b) prevent failure of operation; 

(c) prevent major failure to the equipment; 

(d) guarantee availability of equipment (Availability); 

(e) ensure operational reliability of equipment by extending Mean Time Between Failure 

(MTBF); 

(f) shorten the repair time or Mean Time To Repair (MTTR); 

(g) extend the life of the equipment operation; 

(h) reduce repair costs; 

(i) Increasing direct and indirect support for aviation security and safety. 

 

 Influencing Elements 

In order to achieve the maintenance objectives of AT/RN facilities as referred to in paragraph 

1.3, it is necessary to provide the following elements: 

 

(a) human resources in accordance with adequate quality and quantity; 

(b) equipment maintenance fund; 

(c) work tools, measuring tools, testing equipment, spare parts (modules and / or 

consumables) and technical documents; 

(d) Maintenance guidelines. 
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2. AERONAUTICAL TELECOMMUNICATION / RADIO NAVIGATION 
FACILITIES. 

 

 Facilities 

Aeronautical Telecommunication/ Radio Navigation Facilities, consist of: 

(a) Communication Facilities; 

(b) Radio Navigation Aids; 

(c) Surveillance Facilities; 

(d) Automation System. 

 

 Communications 

Communication Facilities as referred to paragraph 2.1. (a) covers: 

 

(a) Automatic Message Handling System (AMHS); 

(b) High Frequency - Single Side Band (HF-SSB); 

(c) AFTN; 

(d) Direct Speech (DS); 

(e) Transmission System (Radio Link, VSAT, Fiber Optic); 

(f) Voice Switching Communication System (VSCS); 

(g) VHF Data Link; 

(h) Integrated Remote Control and Monitoring System (IRCMS); 

(i) Very High Frequency Air Ground Communication (VHF-A/G); 

(j) Automatic Terminal Information Service (ATIS); 

(k) High Frequency Air Ground Communication (HF-A/G); 

(l) Voice Recorder. 

 

 Radio Navigation Aids 

Radio Navigation Aid Facilities as referred to paragraph 2.1. (b) covers: 

 

(a) Non Directional Beacon (NDB); 

(b) Very High Frequency Omni Directional Range (VOR); 

(c) Distance Measuring Equipment (DME); 

(d) Precision Approach Radar (PAR); 

(e) Global Navigation Satellite System (GNSS) and the augmentation system. 
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 Surveillance 

Surveillance Facilities as referred to paragraph 2.1. (c) covers: 

 

(a) Primary Surveillance Radar (PSR); 

(b) Secondary / Mono-pulse Surveillance Radar (SSR/MSSR); 

 

 Automation Systems 

Automation System as referred to paragraph 2.1. (d) covers: 

 

(a) Automatic Dependent Surveillance (ADS), 

(b) Controller Pilot Data Link Communication (CPDLC) Processing; 

(c) Radar Data Processing System (RDPS); 

(d) Flight Data Processing System (FDPS); 

(e) Aeronautical Information System (AIS). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



MAINTENANCE AND REPORTING PROCEDURE FOR AERONAUTICAL 
TELECOMMUNICATION FACILITIES 

Initial 

 

Date of Issue: 23-Nov-17 |               PACA – Confidential in Matter Page 
15 

 

3. MAINTENANCE ACTIVITIES 

 

 Maintenance Recording 

The maintenance activities of AT/RN not limited to: 

 

(a) establishment of history of AR/RN Facilities; 

(b) maintenance planning of AT/RN facilities; 

(c) implementation of maintenance of AT/RN facilities; 

 

 History of Facilities 

The history of AT/RN facilities as referred to paragraph 3.1. (a) shall include: 

 

(a) date / month / year of equipment procurement / installation; 

(b) repair / replacement of units / parts / equipment modules; 

(c) recondition / overhaul equipment; 

(d) Repair / replacement of software. 

 

The historical format of AT/RN Facilities as referred to in paragraph 3.2 (a) to (d) shall be 

contained in Attachment 1 to this Document. 

 

 Planning 

Planning for maintenance of AT/RN facilities as referred to paragraph 3.1 (b) shall include the 

following elements: 

 

(a) the planning of the technician's provision includes: 

(1) quality and quantity of technicians; 

(2) Training program. 

(b) budget planning to finance equipment maintenance; 

(c) planning of providing work tools, measuring tools, testing tools and calibration 

laboratory of measuring tools for improvement; 

(d) Planning of spare parts procurement. 

 Implementation 

Implementation of maintenance of AT/RN facilities as referred to paragraph 3.1. (c) shall cover 

the following activities: 

(a) preventive maintenance; 

(b) corrective maintenance; 

(c) Maintenance evaluation. 



MAINTENANCE AND REPORTING PROCEDURE FOR AERONAUTICAL 
TELECOMMUNICATION FACILITIES 

Initial 

 

Date of Issue: 23-Nov-17 |               PACA – Confidential in Matter Page 
16 

 

 Preventative Maintenance 

Preventive maintenance as referred to paragraph 3.5. (a) aims to maintain performance of 

equipment, which activities include: 

 

(a) daily maintenance; 

(b) weekly maintenance; 

(c) monthly maintenance; 

(d) quarterly maintenance; 

(e) semi-annual maintenance; 

(f) annual maintenance 

 

A list of preventative maintenance activities and the implementation of prevention maintenance 

activities as referred to in paragraph 3.6 (a) to (f) shall be contained in Appendix 2 and 2A of this 

Document. 

 

 Corrective Actions 

Corrective Maintenance as referred to paragraph 3.5. (b) aims to return equipment that is 

experiencing in disruption / failure back to normal conditions, which the activities include: 

 

(a) analysis of equipment failure; 

(b) re-adjustment of equipment; 

(c) replacement of components / modules / parts / units of equipment; 

(d) repair of modules / parts / unit’s / equipment software; 

(e) equipment modification; 

(f) recondition or overhaul equipment. 
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4. MAINTENANCE LEVEL 

 

 Levels of Maintenance 

Based on the level of difficulties, maintenance of the AT/RN facilities is divided into: 

 

(a) Maintenance level 1 (Preventative); 

(b) Maintenance level 2 (Minor Corrective Maintenance); 

(c) Maintenance level 3 (Moderate Corrective Maintenance); 

(d) Maintenance level 4 (Severe Corrective Maintenance). 

 

 Preventative Maintenance 

Maintenance level 1 as referred to paragraph 4.1. (a) is a preventive maintenance that is carried 
out periodically with the following activities: 

 
(a) cleaning of the room; 
(b) cleaning equipment, units / parts of equipment or modules; 
(c) inspection of equipment, unit / equipment parts or equipment modules; 
(d) meter measurement and indicator light tests; 
(e) measurement and recording of equipment’s parameter; 
(f) replacement of indicator lights, safety components and other consumables 

 
 

 Minor Corrective Maintenance  

Maintenance level 2 as referred to paragraph 4.1. (b) consists of: 

 

(a) preventive maintenance that is carried out periodically, with the following activities: 

(1) trials on equipment, unit / piece of equipment; 

(2) view and target observation; 

(3) Checking the output of equipment, unit / parts of equipment. 

(b) corrective maintenance for minor abnormalities / failure / failure, the activities as follows: 

(1) failure analysis; 

(2) adjustment of equipment parameters; 

(3) replacement and adjustment of defective equipment units / parts / modules.  

 

 Moderate Corrective Maintenance  

Maintenance level 3 as referred to paragraph 4.1. (c) is corrective maintenance if the equipment 

is interrupted / failure moderately, with the following activities: 
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(a) failure analysis; 

(b) repair and re-adjustment of defective unit / part / module of. 

 

 Severe Corrective Maintenance  

Maintenance of level 4 as referred to paragraph 4.1. (d) is corrective maintenance if the 

equipment is subject to severe failure, with the following activities: 

 

(a) failure analysis; 

(b) repair of software system of the equipment; 

(c) repair and re-adjustment of unit / part / module of equipment with complex failure by 

using external measuring instruments; 

(d) modification and re-adjustment of equipment units / parts / modules; 

(e) recondition or overhaul equipment 

 

 Maintenance Methodology & Flow Charts 

Maintenance of equipment in accordance with the levels of difficulty referred to paragraph 4.1, 

shall be carried out in accordance with the flowcharts as contained in Appendix 3 of this 

document. 
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5. FAILURE CATEGORY 

 Categories 

Failure to equipment is categorized as follows: 

 

(a) category 1 (one); 

(b) category 2 (two); 

(c) category 3 (three) 

 

 Category 1 

Failure category 1 (one) equipment as referred to paragraph 5.1. (a), shall constitute a breakdown 

causing the discontinuation / cessation of equipment operation (main and standby). 

 

5.2.1. Rectification 

Rectification works of failure category 1 (one) shall be done not later than 8 (eight) hours since 

the occurrence of failure. 

 

 Category 2 

Failure category 2 as referred to paragraph 5.1. (b), shall constitute a failure which causes the 

decrease of equipment’s performance but not cause the discontinuation / cessation of 

equipment’s operation. Upgrades to Cat 1 if not returned by due time. 

 

5.3.1. Provisions 

Failure category 2 (two) as referred to in paragraph 5.3, occurs when the equipment has decreased 

in coverage or the emitted frequency is unstable. 

 

 Category 3 

Failure category 3 as referred to paragraph 5.1. (c), shall constitute equipment failure occurring 

on the supporting equipment but shall not affect the performance of equipment and If not 

corrected may turn into failure Category 1 or Category 2 (with specific date/time for restoration). 

 

5.4.1. Rectification 

Rectification works of failure category 3 (three) shall be made not later than 24-72 hours after 

failure occurs.  
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6. FACILITY LOG BOOK 

 

 Recording 

Each maintenance activities as referred to paragraph 3.5. (a) and (b) shall be recorded in the 

facility log book. 

 

This facility logbook is shown in Appendix 4 of this Document. 
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7. MAINTENANCE EVALUATION 

 Evaluation 

Evaluation of maintenance as meant in paragraph 3.4. (c), is conducted every 1 year for the 

determination of repair planning, provision of spare parts and equipment replacement. 

  

The procedure of evaluation as intended in paragraph 7.1 is shown in Appendix 5 of this 

Document. 

 Categorization 

The evaluation results of AT/RN facilities as meant in paragraph 7.1 shall be categorized into 3 

groups as follows: 

 

(a) a group of equipment that is very often disrupted / failure with availability <70%; 

(b) a group of equipment that often experience disrupted / failure with availability 70% <A 

<95%; 

(c) any group of equipment with very rare disruption / failure with 95% availability. 
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8. REPORT 

 

 Periodic Reports 

Each maintenance activity of AT/RN shall be reported to the Air Navigation Safety Department 

periodically.  

 

The above periodic report will consist of: 

(a) Monthly report, containing the following: 

(1) the performance of AT/RN facilities; 

(2) list of equipment and conditions. 

(b) Annual report, containing the activities of the corrective maintenance of AT/RN 

equipment. 

 

 Special Reports 

Special Reports shall contain failure and corrective maintenance reports on AT/RN facilities that 

suffered Category - 1 and Category - 2 failures that required the issuance of NOTAMs. 

 

 Formats of Reports 

The format of periodic reports and special reports are contained in Appendix 6 - 6A, 6B, 6C and 

6D of this Document. 
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Appendix 1 

HISTORY LOG SHEET 
AERONAUTICAL TELECOMMUNICATION/RADIO NAVIGATION  FACILITIES 
     

AIRPORT NAME :   

FACILITY :   

EQUIPMENT NAME :   

BRAND / TIPE :   

SERIAL NUMBER :   

     

NO. DATE 

  

DESCRIPTION REMARK 
 

  

1 2   3 4 

          

         

         

         

         

         

         

         

         

         

         

         

         

         

         

         

         

         

          

     
     

   C.N.S Director  

   …………………………………………..  
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Appendix 2 

 

Note:  If there are measurement parameters in the equipment manual that are not included in the above measurement table, then it can be inserted into maintenance 
activity table. 
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Note:  If there are measurement parameters in the equipment manual that are not included in the above measurement table, then it can be inserted into maintenance 
activity table. 
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Note:  If there are measurement parameters in the equipment manual that are not included in the above measurement table, then it can be inserted into maintenance 
activity table. 
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Note:  If there are measurement parameters in the equipment manual that are not included in the above measurement table, then it can be inserted into maintenance 
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Appendix 5 

 
GUIDANCE ON EQUIPMENT EVALUATION 

 

 

A. Facility Reliability 

Facility Reliability is the probability that the ground installation operates within the 
specific tolerance. 

 

1. The following formula expresses facility reliability as a percentage: 

 

R  = 100 e–t/m 

 

where: 

R  = reliability (probability that the facility will be operative within the specified 
tolerances for a time t , also referred to as probability of survival, Ps ); 

e  = base of natural logarithms; 

t  = time period of interest; 

 m  = mean time between facility failures.    

 

Reliability increases as mean time between failures (MTBF) increases. For a high 
degree of reliability, and for operationally significant values of t , we must have a 
large MTBF; thus, MTBF is another more convenient way of expressing reliability 

 

For example: 

A navigation equipment has MTBF = 2000 hours, time period t = 1000 hours, then 
reliability R/PS of the equipment is: 

R/PS   =  100 e-1000/2000  % 

 = 100 e-½  % 

 = 60,65 % 

 

2. Factors which affect MTBF and Facility Reliability are: 
a. Inherent equipment reliability;  
b. Degree and type of redundancy;  
c. Reliability of serving utilities such as power and telephone or control lines;  
d. Degree and quality of maintenance;  
e. Environmental factors such as temperature and humidity. 
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Figure - 1. Graphic Ps = 100 e-t/m 

 

 

B. Availability 

1. The availability of equipment indicates the degree of readiness of an equipment or 
group of equipment to operate. Availability is a comparison between the actual 
operating time and the time of operation specified in a given period, and expressed 
in percent. 

Expressed in the formula, 

  

A    = 
Actual operating time 

X    100 % 
The specified operating time 

 

Example :  if a equipment operates normally for 700 hours from 720 hours (24 
hours x 30) in a month, availability of the equipment for that month is: 
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A    = 
700 

X 100 % 
720 

 

   = 97.2 %. 
 

 

2. Factors which affect the level of equipment availability are: 

a. facility reliability; 

b. quick response of maintenance personnel to failure; 

c. adequate training of maintenance personnel; 

d. equipment design providing good component accessibility and maintainability; 

e. efficient logistic support; 

f. provision of adequate test equipment; 

g. standby equipment and/or utilities 

 

C. Practical Aspect of reliability and availibility 
The basic quantity and manner of  reliability and availibility measurement are indicated 
in Figure 2. 
 

 
Figure 2. Evaluation of facility availibility and reliability 

 
D. Calculation of MTBF and Availibility 

Referred to figure 2, the calculation of the mean time between failure (MTBF) and 
availability (A) 
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Example: 

a1 + a2 + a3 + a4 + a5 + a6 + a7  =  5540 hours 

 s1  =  20 hours 

 f1  =  2 ½ j hours 

 f2  =  6 ¼ hours 

 f3  =  3 ¾ hours 

 f4  =  5 hours 

 f5  =  2 ½ hours 

Number of failures  = 5 times 

The specified operating time =  5580 hours 

 

MTBF         = 
Actual operating time 

Number of  failure 

 

   =  

 

  = 
5540 

= 1108 hours 
5 

 

 

    A        = 
Actual Operating Time 

  X    100 % 
Specified Operating Time 

 

 

=   

 

 

 = 
5540 

X  100 % = 99.3 % 
5580 
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E. Calculation of  Mean Time To Repair (MTTR) 

 

MTTR   = 
Total of time the equipment is not operating due to failure 

Number of Failure 

 

 

 

  = 

5 

∑  fi 

i   =  1 

5 

 

 = 
2 ½ + 6 ¼ + 3 ¾ + 5 + 2 ½ 

= 
20 

= 4  hours 
5 5 
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