Annex 1 
to the Purchase Conditions 



TECHNICAL SPECIFICATION
FOR THE AUTOMATIC METEOROLOGICAL MONITORING SYSTEMS 
OF THE MAIN RUNWAY



1. Purpose of the procurement:
The Lithuanian Armed Forces Air Base (hereinafter referred to as the 'Customer') intends to purchase from the successful tenderer (hereinafter referred to as the 'Supplier') the Automated Meteorological Monitoring System (hereinafter referred to as the 'AMMS') equipment to replace the old Main Runway Meteorological System IV (MIDAS IV) installed at the Lithuanian Armed Forces Air Base (hereinafter referred to as the “AFB”).

2. Mandatory requirements

Table 1. Requirements for equipment and its components
	Parameter
	Description
	Additional information

	1. Mandatory requirements 
	1. The Supplier shall carry out a site suitability study and prepare an AMMS installation scheme with a descriptive part in accordance with the documents set out in the text below and other legislation in force in the Republic of Lithuania in accordance with the Order of the Minister of Transport and Communications of the Republic of Lithuania and the Minister of the Environment of the Republic of Lithuania of 23 February 2000 No. 42/69 "Special Requirements for the Design, Construction and Use of Civil Aerodromes in the Republic of Lithuania".

	
	2. The Supplier shall be obliged to coordinate the prepared scheme with the descriptive part with the Customer, the Transport Competence Agency (hereinafter referred to as the TCA) and the Lithuanian Military Aviation Administration of the Lithuanian Military Army Chancellery.

	
	3. The Supplier must coordinate the scheme and the descriptive part with Oro Navigacija AB

	
	4. The Supplier must submit the agreed scheme with the descriptive part to the Customer. The Supplier shall install and hand over to the Customer, in accordance with the agreed scheme with the descriptive part, all equipment specified in the scheme with the descriptive part in full working order.

	
	5. The Supplier shall provide the Customer with all relevant evidence, equipment layout diagrams, drawings, power supply diagrams, principle diagrams, calculations, test reports, as-built drawings (topographical photographs) and all other documentation necessary for the maintenance, calibration and repair of the equipment. 

	
	6. All equipment to be provided must be new, unused and delivered in its original packaging.

	
	7. The parts, software and other planned components of the equipment must be assembled from equipment that is currently freely available on the market and purchased. The equipment must be permanently installed on the aerodrome site.

	
	8. The manufacturer must ensure the supply of spare parts for at least 10 years after acceptance of the equipment.

	
	9. The components and parts of the proposed equipment must be stable throughout the service life. The components of the equipment must comply with all the parameters and requirements described in this Technical Specification, even after factory adjustments or unexpected voltage/failure events.

	
	10. The AMMS system equipment and software (except the operating system) shall be compatible with each other.

	
	11. The acquisition of the equipment shall commence with the signing of the Purchase Agreement with the Supplier and shall end with the signing of the Acceptance Certificate with the Supplier after the installation of the equipment at the aerodrome.

	
	12. The Supplier shall provide documentary compliance satisfying the requirements of the Technical Specification (TS).

	
	13. The Supplier must provide the proposed manufacturer's brochures at the time of the tender and may not provide technical data for sensors or other components embedded in its own documentation

	
	14. The calibration of AMMS equipment sensors shall ensure maximum continuity of meteorological services:
	14.1. calibration of sensors in such a way that the interruption in the transmission of relevant information to the system does not exceed 30 minutes;
14.2. only one sensor of the same type may be calibrated at a time;
14.3. at the time of the tender, the Supplier must provide documentation from the sensor manufacturer indicating how the calibration of the sensors is to be performed.
14.4. at the time of the offer, the Supplier must provide the possibility to carry out an initial check in Lithuania for the following sensors: air temperature sensors, humidity sensors, anemometers and barometers.

	
	15. The equipment shall be fully tested and operational as a system and handed over to the Customer for further work.

	
	16. The implementation of the AMMS shall consist of several phases:
	16.1. preparation of a scheme with a descriptive part;

	
	12. 
	16.2. signing of the scheme with the descriptive part;

	
	15. 
	16.3. purchase of equipment;

	
	14. 
	16.4. installation of the equipment;

	
	15. 
	16.5. certification of the equipment;

	
	16. 
	16.6. obtaining authorisations;

	
	14. 
	16.7. dismantling of old equipment once the new equipment has been accepted;

	
	15. 
	16.8. equipment to be handed over when all points 16. except 16.7 have been fulfilled.

	
	17. All equipment documentation must be in Lithuanian or English.

	
	18. The subject of the procurement, in accordance with Article 37(9) of the Law on Public Procurement of the Republic of Lithuania, shall not pose a threat to national security.



Table 2. Technical requirements for the AMMS of the MRW
	Parameter
	Description
	Additional information (measurement values, etc.)

	1. Basic requirements
	1. The AMMS for the main runway (hereinafter referred to as the "MRW") shall be capable of operating in accordance with the required standards and recommendations of the European Commission (hereinafter referred to as the "EC") and the International Civil Aviation Organisation (hereinafter referred to as "ICAO").

	
	2. The planned AMMS shall be installed in the vicinity of the existing legacy meteorological equipment of the MRW.
	2.1. during the installation of new equipment, work must be organised and carried out in such a way as to ensure the continued operation of the old equipment.

	
	3. The components of the AMMS equipment shall be installed at Šiauliai Military Aerodrome:
	3.1. the installation of user workstations shall be specified by the Customer in the scheme with the descriptive part at the time;

	
	4. 
	4.1. the location of the central data unit (hereinafter referred to as 'CDU') shall be specified by the Customer;

	
	5. 
	5.1. the locations of the other users are indicated in Figure 1.

	
	6. The AMMS shall measure the meteorological elements to the specified accuracy.

	
	7. The AMMS shall enable the observer to monitor, analyse and transmit data in a rapid and comprehensible manner.

	
	8. Local meteorological conditions, which include extreme weather phenomena affecting flight safety, shall be expressed by audible and visual warnings at the equipment operating positions.

	
	9. Future meteorological equipment for the MRW shall be linked to the existing meteorological equipment for the alternate runway (hereinafter referred to as 'ARW').
	9.1. The operator shall be able to monitor and operate all meteorological equipment at the aerodrome using a single terminal.

	
	10. 
	10.1. Existing equipment may be connected via Remote Desktop Connection without the need for integration of one system into another.

	Figure 1. AMMS equipment layout in the workroom
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	2. Design criteria to be applied to the AMMS
	1. Meteorological data must be at least ICAO Category II for consistency and reliability.

	
	2. The scale of measurements of the equipment shall allow measurements between ICAO Category I and ICAO Category III B.

	
	3. The components of the equipment shall provide accurate and reliable measurements depending on the local meteorological conditions.

	
	4. The configuration of the equipment must be used at the aerodrome with maximum safety.

	
	5. The AMMS equipment must be easy to service, without the need for significant human resources, using the service equipment provided by the Manufacturer.

	
	6. The AMMS shall be designed for aeronautical meteorological use only.

	
	7. The AMMS shall collect, process and display all measured information, thus ensuring data continuity.

	
	8. The design, measurement capability and practical use of the equipment shall be designed with the possibility of upgrading the equipment to meet new ICAO, WMO and EC Regulation requirements and recommendations, the requirements and recommendations.

	3. National and international documents 
	1. ICAO International Standards and Recommended Practices – Meteorological Service for International Air Navigation

	ICAO Annex 3, 20th Edition 
(ICAO 3 annex, 20th edition).

	
	2. ICAO Air Traffic Services  
	ICAO Annex 11, 15th Edition


	
	3. ICAO DOC 9328 Manual of Runway Visual Range Observing and Reporting Practices Ed 3.
	3rd edition 2018/03/31.

	
	4. Manual on Codes - International Codes, Annex II to the WMO Technical Regulations (Rules for coding meteorological information).
	WMO 2011 (2019 updated) – Vol. I.1;
WMO 2019 (2020 updated) – Vol. I.2;
WMO 2019 (2021 updated) – Vol. I.3.

	
	5. LST EN 62368-1:2015/AC:2015 Audio/video, information and communication technology equipment - Part 1: Safety requirements (IEC 62368-1:2014/Cor.1:2015) EN 62368-1:2014/AC:2015.
	
Lithuanian Department of Standardization 15/05/2020 No. 8.

	
	6. European Commission Implementing Regulation (EU) 2017/373 (Easy Access Rules for ATM-ANS (Regulation (EU) 2017/373).
	EC Consolidated version 02/03/2023.

	
	7. Law on Construction of the Republic of Lithuania.
	TAR, 2020-05-22, No. 10873; entered into force on 01/01/2021.

	
	8. Law on Electronic Communications of the Republic of Lithuania.
	15 April 2004, No. IX-2135, Vilnius.

	
	9. ICAO Communication Procedures including those with PANS status.
	ICAO Annex 10 Vol. 2. 2016. 7th edition.

	
	10. ICAO Manual on system wide information management (SWIM) concept. 
	ICAO Doc 10039. 1st edition 2024.

	
	11. EUROCONTROL Specification for SWIM Technical Infrastructure (TI) Yellow Profile
	5 July 2020. Edition 1.1.

	
	12. Lithuanian State Register of Measuring Instruments.
	Resolution No 210 of 25 February 2015.

	
	13. EUR Doc 033 - Guidelines for the Implementation of OPMET Data Exchange using IWXXM in the EUR Region.
	2019/10/29.

	
	14. WMO Technical regulations. Meteorological Service for International Air Navigation.
	WMO Publication No 49, Volume I. 2019.
WMO Publication No 49, Volume II. 2018 (updated 2021).

	
	15. Order of the Minister of Energy of the Republic of Lithuania "On the Approval of the General Rules for the Installation of Electrical Installations" (hereinafter referred to as the "Order of the Minister of Energy of the Republic of Lithuania")
	3 February 2012, No. 1-22 Vilnius.

	
	16. Order of the Minister of Energy of the Republic of Lithuania "On the Approval of the Rules for the Installation of Electrical Lines and Wiring". 
	20 December 2011, No. 1-309 Vilnius.

	
	17. Order of the Director of the Communications Regulatory Authority of the Republic of Lithuania "On Approval of the Rules for Installation, Marking, Maintenance and Use of Electronic Communications Infrastructure". 
	14 October 2011, No. 1V-978 Vilnius.

	
	18. ICAO Aerodrome Design Manual PART 6 – Frangibility (DOC 9157).
	1st edition, 2006.

	
	19. EUROCAE ED-153 “Guidelines for ANS software safety assurance”.
	EUROCAE ED-153.

	
	20. Bi-SC Directive 85-5.
NATO APPROVED CRITERIA AND STANDARDS FOR
AIRFIELDS.
	Bi-SC Directive 85-5. December 2017.

	
	21. Order of the Minister of Economy and Innovation of the Republic of Lithuania "On the Approval of the List of Measuring Instruments and Groups of Measuring Instruments included in the Spheres of Legal Metrological Regulation and of the Time Intervals between Periodic Inspections of Measuring Instruments”.
	1 August 2014, No. 4-523, Vilnius.

	
	22. Order of the Minister of the Environment of the Republic of Lithuania "On the approval of the description of the procedure for the application of environmental criteria in green procurement".
	28 June 2011, No. D1-508, Vilnius (current version as of 01/01/2023).

	
	23. Order of the Minister of Energy of the Republic of Lithuania “On the Approval of the List of Goods other than Road Vehicles subject to Energy Efficiency Requirements during Public Procurement and Procurement by Contracting Entities”. 
	18 June 2015, No. 1-154, Vilnius (current version as of 24/12/2022).

	
	24. Other laws of the Republic of Lithuania.
	

	4. General requirements for AMMS
	1. The AMMS proposed by the supplier shall be adapted to work in the mid-latitude climate conditions

	
	2.  The AMMS shall be easy to use and understand by the operator.

	
	3.  The design and implementation of the AMMS shall be envisaged with the possibility of extending or replacing the equipment located at the aerodrome.

	
	4. The AMMS shall consist of complete equipment
	4.1. a set of meteorological sensors;

	
	5. 
	5.1. the central data unit;

	
	6. 
	6.1. setup workstation terminals (Figure 1.).

	
	7. Meteorological reports shall be produced on the basis of displayed and reported meteorological information from AMMS sensors.

	5. Meteorological elements and reporting types to be measured
	1. AMMS shall accurately and reliably provide meteorological information to Air Traffic Services (ATS) providers, aircraft crews and other information users inside and outside the aerodrome:

	
	2. Wind 
	2.1. maximum wind gusts and direction;

	
	3. 
	3.1. wind direction and speed average over 2 and over 10 minutes;

	
	4. 
	4.1. minimum and maximum wind direction and speed data;

	
	5. 
	5.1. variable wind direction readings;

	
	6. 
	6.1. wind speed is reported in knots (kt);

	
	7. 
	7.1. the direction of the wind is reported in degrees (°).

	
	8. Pressure 
	8.1. QFF, QNH, QFE for each threshold of MRW;

	
	9. 
	9.1. transitional level;

	
	10. 
	10.1. 3-hour pressure tendency;

	
	11. 
	11.1. reported in hectopascals (hPa) and millimetres of mercury pole (Hg);

	
	12. Clouds 
	12.1. the boundary of the low level cloud base;

	
	13. 
	13.1. the height of the cloud base is reported in feet (ft) and meters (m);

	
	14. 
	14.1. the amount of clouds – in octants.

	
	15. Horizontal visibility
	15.1. 1, 10 min. average, minimum and maximum horizontal visibility;

	
	16. 
	16.1. reported in metres (m).

	
	17. RVR Visibility 
	17.1. 1 and 10 min. average, minimum and maximum;

	
	18. 
	18.1. reported in metres (m).

	
	19. Precipitation 
	19.1. sum of 1, 3, 6, 24 h precipitation;

	
	20. 
	20.1. reported in millimetres (mm).

	
	
	20.2. intensity  – mm/h

	
	21. Temperature
	21.1. 10 min. minimum and maximum, 1 hour minimum, maximum and average air temperature;

	
	22. 
	22.1. reported in degrees Celsius (°C).

	
	23. Relative humidity of the air
	23.1. reported as a percentage (%).

	
	24. Thunderstorms
	24.1. distance to thunderstorms, direction

	
	25. 
	25.1. reported in kilometres (km), degrees (°), cardinal directions (e.g. N, SW, etc.);

	
	26. 
	26.1. the number of discharges (pcs.) reported 

	
	27. Conditions (condition) of the surface of the RW
	27.1. Thickness of water or ice on the surface of the RW (mm);

	
	28. 
	28.1. Characteristics of the condition of the RW (reference to point 11(2)).

	6. AMMS meteorological sensors and their quantity (not less than specified)
	Ultrasonic anemometer
	2 pcs.

	
	Existing weather sensor for horizontal visibility
	3 pcs.

	
	 Transmissometer
	3 pcs.

	
	Background luminance sensor
	2 pcs.

	
	Ceilometer
	2 pcs.

	
	Temperature sensor
	2 pcs.

	
	Relative air humidity sensor
	2 pcs.

	
	Digital barometer
	3 pcs.

	
	Present weather sensor
	3 pcs.

	
	Rain gauge
	1 pcs.

	
	Thunderstorm sensor
	1 pcs.

	
	Runway surface sensor
	3 pcs.

	7. Technical design elements of software and physical equipment
	1. transmissometer sensors shall be equipped with a glass pollution compensation or pollution sensor and built-in self-tests;

	
	2. ceilometer sensors shall be of robust design, operating in a wide range of meteorological conditions, to accurately detect cloud amount, vertical visibility and loweest cloud base height;

	
	3. a barometer with a multi-sensor design with at least three pressure sensors that duplicate each other and alert the observer if an unacceptable difference is detected between them;

	
	4. wind speed and wind direction sensors, which must be corrosion-resistant and reliable. A thermostatically controlled heating element shall be incorporated in the sensor housing, in the mounting parts of the sensor tips and in the sensor tips;

	
	5. temperature and relative humidity sensors, which shall be robust, corrosion resistant and protected against direct sunlight and precipitation.

	
	6. The technical design elements of the software and physical equipment must have the following functions:
	6.1. manual or automatic generation of meteorological messages (METAR/MET REPORT) according to aerodrome requirements;

	
	7. 
	6.2. logical division of errors and faults into different categories (technical, operational, system) in order to trace faults and problems;

	
	8. 
	6.3. an Uninterruptible Power Supply (UPS) to ensure system operation in the event of loss of main power for at least 60 minutes must be installed at the CDU. The remaining measurement equipment in the field must have back-up power supplies (batteries) to ensure the operation of the components of the equipment for at least 60 minutes.

	
	9. 
	6.4.  a redundant data processing system in the CDU and the necessary additional systems to ensure the operation of the equipment in the event of a computer failure (High availability HA).

	8. AMMS shall consist of the following components
	1. hardware operating system (i.e. Windows);

	
	2. AMMS software;

	
	3. a server cabinet with a central data unit (CDU);
	3.1. the CDU shall consist of at least two (2) redundant servers.

	
	4. CDU uninterruptible power supply system with automatic switching system;

	
	5. an observer workstation with AMMS software tailored to the observer's work;

	
	6. a forecaster workstation with AMMS software adapted for the work of a forecaster;

	
	7. weather observation workstation for real-time display of meteorological data;

	
	8. a mobile control and data maintenance workstation for equipment servicing, calibration, fault detection and data review;

	
	9. digital wind indicators for wind data review;

	
	10. digital meteorological data indicators for visibility on the MRW, pressure, cloud cover and other data overview;

	
	11.  a laser printer for displaying meteorological information;

	
	12.  meteorological data sensors with power supply and data transmission cables (Parameter 6 of Table 2);

	
	13. for data acquisition, external dataloggers may be used

	9. Requirements for the placement of AMMS meteorological sensors and equipment
	1. The meteorological sensors and instruments shall be integrated in a system where the data they provide are processed and the results are transmitted to the designated workstations.

	
	2. Wind speed observations:
	2.1. ground wind sensors shall be installed at the ends of the MRW in the take-off and landing areas on masts at a height of approximately 10 ± 1 m above the MRW;
2.2. wind sensors shall be installed as close as possible to the MRW, but not closer than 90 m to the centreline of the MRW;

	
	9. 
	2.3. the distance of the wind sensors from a given obstacle in all directions shall be at least 10 times the height of that obstacle;

	
	10. 
	2.4. the structure of the mast of the wind sensor shall be frangible;

	
	11. 
	2.5 the wind direction shall be displayed in degrees with respect to the true north at the meteorological service premises and in degrees with respect to the magnetic north at the ATS provider's premises.

	
	3. Wind indicators
	3.1. wind indicators associated with each wind sensor shall be installed in the meteorological service premises;

	
	4. 
	3.2. analogous, duplicate wind indicators shall be installed at the premises of the ATS providers; 

	
	4. 
	3.3. the indicators shall contain indications that allow easy identification of the MRW and the parts thereof to which the data of the associated sensors are displayed;

	
	4. 
	3.4. it shall be possible to deactivate the indicators and an alarm message shall be displayed in the event of a sensor failure in the indicator

	
	4. For monitoring horizontal visibility (MOR):
	4.1. horizontal visibility sensors shall be installed so as to provide visibility data along the MRW and runway areas.

	
	5. To determine the RVR visibility
	5.1. RVR instruments (transmissometer and present weather sensors) shall be installed at a height of approximately 2,5 m above the surface of the MRW;

	
	6. 
	6.1. RVR instruments shall be located within 120 m of the centreline of the MRW, taking into account safety distances;

	
	7. 
	7.1. sensors for measurements in the landing zone shall be located at a distance of approximately 300 m from the threshold of the MRW, and for measurements in the centre zone of the MRW at the centre of the MRW. The location of the MRW mid-zone shall be specified by the Customer;

	
	8. 
	8.1. transmissometers and present weather sensors shall be installed in accordance with the requirements and general guidelines set out in the "Manual of Meteorological Instruments and Observation Techniques and Manual of Runway Visual Range Observing and Reporting Practices";

	
	9. 
	9.1. instruments measuring or detecting visibility impairing phenomena should be installed at the landing and take-off areas of the MRW in accordance with the ICAO and WMO requirements for visibility measuring instruments; 

	
	10. 
	10.1. an indicator displaying measured data at multiple locations at the MRW shall be installed at the premises of the meteorological service, and another or other appropriate indicators related to the same sensors shall be installed at the premises of the ATS Provider. The indicators shall contain indications marking the respective locations of the instruments at the MRW from which the data are obtained.

	
	11. For monitoring cloudiness:
	11.1. the ceilometers shall be located at the ends of the MRW, but not further than 1 200 m of the MRW thresholds;

	
	12. 
	12.1. the location of the 14L ceilometer shall be selected in agreement with the Customer;

	
	13. 
	13.1. The 32R ceilometer shall be installed at the old equipment ceilometer;

	
	14. 
	14.1. the ceilometers shall be installed so that their cloud base height is indicated above the aerodrome height.

	
	15. For the measurement of air temperature and relative humidity:
	15.1. air temperature and relative humidity sensors shall be installed at a height of 1,25-2 m above ground level and shall be protected from the effects of precipitation, dust, sun and radiation from the ground or snow;

	
	16. 
	16.1. air temperature and relative humidity sensors shall be installed on the wind sensor mast;

	
	17. 
	17.1. the dew point temperature shall be calculated.

	
	18. For the measurement of atmospheric pressure:
	18.1. atmospheric pressure sensors shall be installed in such a way as to take account of the height of their location in the calculations and to ensure that they are used in the required conditions;

	
	
	18.2. a reference barometer for checking the pressure sensors with an integrated LCD or LED display shall be provided in the meteorological service premises;

	
	
	18.3. the atmospheric pressure sensors shall be duplicated, i.e. the data from the main pressure sensor shall be continuously compared with the data from the back-up pressure sensor and an appropriate warning signal shall be given in the event of an unacceptable difference between the two.

	10. Requirements for monitoring current meteorological conditions
	1. AMMS must make observations of the following meteorological phenomena and provide information to determined users on the characteristics of meteorological phenomena:
	1.1.  Precipitation: start, end, type, intensity;

	11. 
	2. 
	2.1. phenomena impairing visibility: hydrometeors (rain, snow, fog, mist, etc.), lithometeors (fog, etc.);

	12. 
	3. 
	3.1. detecting beginning and ending of precipitation by precipitation and present weather sensors;

	13. 
	4. 
	4.1. instruments based on the principle of light scattering measurement to detect the type, quantity and intensity of precipitation and phenomena impairing visibility (fog, mist, haze, smoke, dust, etc.);

	14. 
	5. 
	5.1. thunderstorm sensors, which detect thunderstorm discharges and determine the distance to them and the azimuth;

	15. 
	6. 
	6.1. it shall be possible to manually add the necessary meteorological elements (weather phenomena).

	16. Monitoring of MRW surface conditions :
	1. The MRW surface condition sensor shall measure the thickness of the water or ice layer on the surface of the MRW and determine the condition of the MRW surface;

	17. 
	1. The range of measurement of the water layer thickness shall be between 0 and 4 mm;

	
	2. Characteristics of the surface condition of MRW:
	3.1. dry;

	
	3. 
	3.2. humid;

	
	4. 
	3.3. wet;

	
	5. 
	3.4. frost;

	
	6. 
	3.5. ice;

	
	7. 
	3.6. snow;

	
	4. If the MRW surface condition sensor detects icing, an alert shall be generated in the system;

	
	5. The MRW surface condition sensors shall be suitable for installation on the MRW, at the take-off and landing of the runway areas, and in the middle of the MRW.

	18. Processing of meteorological data:
	1. data from all sensors should be collected at least every 10 seconds;

	19. 
	1. the following parameters shall be calculated from the collected data:
	2.1. the wind sampling time from the sensors shall not exceed 1 s;

	20. 
	1. 
	2.2. finding the mean of the wind vector every 10 seconds by calculating the following parameters:

	21. 
	1. 
	2.2.1. the average wind direction and speed over the last 10 min;

	22. 
	1. 
	2.2.2. the average wind direction and speed during the last 2 min;

	23. 
	1. 
	2.2.3. the average wind parameter components by RW direction over the last 2 min (i.e. crosswind);

	24. 
	1. 
	2.2.4. minimum and maximum wind speeds (3 s average) over the last 10 min.;

	25. 
	1. 
	2.3. automatic exclusion from the calculations of a wind sensor that is unable to provide correct data;

	26. 
	1. 
	2.4. calculation of the wind direction with respect to true north, taking into account the magnetic bias which may be set in the system configuration;

	27. 
	1. 
	2.5. the arithmetic mean of the air temperature over a period of 60 second;

	28. 
	1. 
	2.6. the arithmetic mean of the relative humidity over 60 seconds;

	29. 
	1. 
	2.7. the arithmetic mean of the atmospheric pressure over a period of 60 seconds;

	30. 
	1. 
	2.8. determination of the QFE, QFE, QNH and QFF of individual runway thresholds (every 60 s);

	31. 
	1. 
	2.9. QNH and QFE values shall be rounded down to the nearest value in whole hectopascals;

	32. 
	1. 
	2.10. cloud height or vertical visibility, measurement cycle: 2-120 s depending on cloud height;

	33. 
	1. 
	2.11. RVR and MOR:

	34. 
	1. 
	2.11.1. 1 min and 10 min average values;

	35. 
	1. 
	2.11.2. the minimum and maximum values of the RVR averaged over 1 min and 10 min.;

	36. 
	1. 
	2.11.3. the tendency in RVR over the last 10 min.;

	37. 
	1. 
	2.11.4. the RVR limit values to be reported;

	38. 
	1. 
	2.12. current precipitation (in the form of a 'Yes/No' event message every 1 minute);

	39. 
	1. 
	2.13. rainfall amount (data retrieval time - 60 s); 

	40. 
	1. 
	2.14. present weather events and their characteristic code (every 60 s);

	41. 
	1. 
	2.15. Runway surface condition (data retrieval time 60 s); 

	42. 
	1. 
	2.16. Thunderstorms;

	43. 
	1. 
	2.16.1. thunderstorm discharge recorded message - every 60 s;

	
	2. 
	2.16.2. thunderstorm discharge recorded in the last 10-15 min or more frequently.

	44. Display of meteorological data:
	1. the main window shall display the latest meteorological messages (METAR/SPECI and MET REPORT/SPECIAL) and the data from all sensors, together with the local ATS information (runway direction used, additional meteorological information received from aircraft);

	
	2. the aerodrome colour status shall be displayed at the users' workstations:
	2.1. at the observer’s position;

	
	
	2.2. at the forecaster position;

	
	
	2.3. at the meteorological data overview points;

	
	3. display of the aerodrome colour code (hereinafter referred to as CC): 
	3.1. the display shall be the actual CC;

	
	
	3.2. the display shall be the predicted TREND CC;

	
	
	3.3. the representation of the CC shall be provided in text and colour visual resolutions (according to Table 3);

	3 Table. The colour code of the aerodrome (CC).
	COLOUR CODE 
	COLOUR CODE CLOUD LOWER LIMIT HEIGHT
	VISIBILITY
	ENCODING IN MESSAGES

	
	(when the amount of clouds is BKN or OVC)
	(prevailing visibility)
	

	BLUE
	≥ 2500 ft
	≥ 8 km
	BLU

	WHITE
	≥ 1500 ft
	≥ 5 km
	WHT

	GREEN
	≥ 700 ft
	≥ 3700 m
	GRN

	YELLOW
	≥ 300 ft
	≥ 1600 m
	YLO

	AMBER
	≥ 200 ft
	≥ 800 m
	AMB

	RED
	< 200 ft
	<800 m
	RED

	BLACK
	The aerodrome is not used for other reasons (regardless of visibility or cloud lower limit)
	BLACK

	
	
	

	
	
	




	
	4. the application shall update the displayed data at least every 10 seconds:
	4.1. wind;

	
	
	4.2. RVR;

	
	
	4.3. MOR;

	
	5. the application must update the displayed data at least every 60 seconds:
	5.1. temperature;

	
	
	5.2. relative humidity;

	
	
	5.3. dew point temperature;

	
	
	5.4. cloud height and cloud amount;

	
	
	5.5. atmospheric pressure (QNH, QFE);

	
	
	5.6. amount of precipitation;

	
	
	5.7. existing precipitation;

	
	
	5.8. thunderstorms;

	
	
	5.9. present weather;

	
	
	5.10.  runway surface conditions.

	45. Computerized workstations at the aerodrome (not less than indicated):
	observer
	1 pcs.;

	
	forecaster
	1 pcs.;

	
	meteorological data overview 
	6 pcs.;

	
	CDU terminal management
	1 pcs.;

	
	AMMS service terminal (laptop)
	1 pcs.;

	
	FTP server
	1 pcs.;

	46. Meteorological element indicators ( not less than indicated):
	wind direction and speed 
	3 pcs.;

	
	visibility, runway visibility, cloud cover, air temperature and humidity, atmospheric pressure, etc.
	3 pcs.

	47. Requirements for computer equipment:
	1. the system should be set up in such a way that all workstations (point 14 of this table) have full access to all privileges. Restriction of rights at each workstation is possible at the time of initial set-up. This point does not apply to the FTP server in point 14;

	
	2. technical specifications for the computerised workstations:
	2.1. The CDU system shall be equipped to work with the future software in a stable and uninterrupted manner. The CDU shall be equipped with the latest equipment available on the market;

	
	
	2.2. the CDU shall be equipped with Global Positioning System (GPS) time synchronisation; 

	
	3. computerized workstation equipment:
	3.1. the computers of the observer, the forecaster and the meteorological data overview (hereinafter referred to as 'Users') shall be compatible with the future software, ensuring stable and uninterrupted operation. The computers shall be equipped with the latest equipment available on the market;

	
	
	3.2. the computers for the computerised workstations shall be equipped according to the requirements of the CPO's high-performance desktop computer;

	
	
	3.3. the computer of the observer workstation shall be equipped with a 2-pc not less than 24 inch LED displays ;

	
	
	3.4. the other workstations shall be equipped with 1 pc of not less than 27 inch LED display;

	
	4. the laptop must be equipped with the latest equipment available on the market to enable the technical staff to work in a stable and fast manner: 
	4.1. the computer must be able to change its battery quickly;

	
	
	4.2. the computer must be equipped with a semi-rugged, reinforced case for outdoor use, with protection against humidity and shock;

	
	
	4.3. have all the necessary interfaces for operation and connection to the meteorological equipment: testing, servicing, calibration;

	
	
	4.4. the computer must be equipped with the software to perform the above-mentioned tasks;

	
	5. network switch:
	5.1. the AMMS CDU equipment shall be equipped with 2 redundant switches;

	
	5.2. 
	5.3. the switch shall be of the L2/L3 type with 24 ports;

	
	
	5.4. have a minimum of 512 MB of RAM;

	
	
	5.5. at least 256 MB of FLASH type memory;

	
	
	5.6. have at least 24 ports;

	
	
	5.7. have a minimum of four (4) ports for the installation of RJ-45/SFP+ pluggable physical media modules;

	
	
	5.8. a serial console port;

	
	
	5.9. a USB port for the transfer of configuration and software to and from the switch;

	
	
	5.10. a packet buffer of at least 2,4 MB, shared between all ports;

	
	
	5.11. the maximum available bandwidth of the switching matrix shall not be less than 75 Mbps (in 64 byte packets);

	
	
	5.12. support IPv4 and IPv6 protocols;

	
	
	5.13. a minimum of eight (8) priority levels/queues on all ports;

	
	
	5.14. SSH (Secure Shell) security functionality;

	
	
	5.15. Secure Socket Layer (SSL) security functionality;

	
	
	5.16. Web-based authentication for security functionality;

	
	
	5.17. TACACS+ and RADIUS authentication for security functionality;

	
	
	5.18. protection against unauthorised DHCP snooping;

	
	
	5.19. Dynamic ARP Inspection (DAI);

	
	
	5.20. Port security to protect against unauthorised connections based on the sender's MAC address by limiting the number of MAC addresses allowed;

	
	6. firewall:
	6.1. the firewall shall be separate from the switch;

	
	
	6.2. the firewall shall have at least 2 WAN ports;

	
	
	6.3. the firewall shall have a minimum of 1 DMZ port;

	
	
	6.4. the firewall shall have a minimum of 8 RJ45 internal ports;

	
	
	6.5. the firewall shall not have a wireless interface;

	
	
	6.6. the firewall shall have an IPsec VPN Throughput 512 byte, using a virtual private network with a minimum speed of 10 Gbps;

	
	
	6.7. the firewall shall have a Gateway-to-Gateway interface using IPsec VPN Tunnels for a minimum of 200 users;

	
	
	6.8. the firewall shall have a Client-to-Gateway interface using IPsec VPN Tunnels for a minimum of 1000 users;

	
	
	6.9. Secure Socket Layer (SSL) transmission over a Virtual Private Network (VPN) connection at a minimum speed of 1 Gbps.

	
	7. Coordination of technical requirements:
	7.1. The Supplier shall, when creates the scheme with the descriptive part, coordinate the proposed hardware, in accordance with the requirements of Clause 16, with the National Cyber Security Centre under the Ministry of National Defence.

	48. Functions of the AMMS observer:
	1. the working environment of the observers and the observer's actions in the working environment:
	1.1. each observer shall have his/her own separate working environment;

	
	
	1.2. each observer shall have his/her own unique credential identification (ID);

	
	
	1.3. all messages produced by the observer must be stored in the observer's working environment archive with unique observers ID;

	
	2. the observer shall be able to perform the following actions within the working environment:
	2.1. edit the METAR meteorological message (including SPECI, COR, TREND, WIND SHEAR, REMARK);

	
	
	2.2. edit the MET REPORT meteorological message (including SPECIAL);

	
	
	2.3. set-up alarm signals;

	
	
	2.4. change the time;

	
	
	2.5. define criteria and alarms for tracking meteorological conditions (for SPECI/SPECIAL reports);

	
	
	2.6. remove or restore sensors or other parts of the system data;

	
	
	2.7. configure message editing templates;

	
	
	2.8. configure the addresses of messages to be sent.

	18. observer's work with the system:
	1. before transmitting the new message, the observer shall be notified of the newest data and be able to:
	1.1.  confirm, and have the opportunity to correct, the usability of the data provided if one or more sensors have previously provided incorrect data to the AMMS, or have not provided data at all;

	
	
	1.2. complete the message by supplementing the human-generated information (cloud amount, cloud type, TREND type forecast, etc.) with additional meteorological information received from the ATS provider;

	
	
	1.3. confirm the prepared message 

	
	2. after the validation of the prepared message by the system, the message with the above information shall be locally saved for storage, verified, modified in the required format by inserting a header, if necessary, the message attributes RRR, CCC or AAA and an end mark, and finally sent:
	2.1. the new meteorological message MET REPORT, SPECIAL shall be displayed on the display screen and transmitted to the ATIS/(D-ATIS) information system;

	
	
	2.2. the new encrypted METAR/SPECI message shall be sent in encrypted IWXXM format and displayed in TAC format;

	
	
	2.3. the new encrypted METAR message shall be displayed in an edited form with a headers and transmitted over the AMHS network to the global meteorological banks (GTS);

	
	
	2.4. the encrypted IWXXM METAR/SPECI message shall also be sent to the server of the Lithuanian Hydrometeorological Service (hereinafter referred to as LHMS) for transmission of information to the SWIM registry.

	
	
	2.5. a new MET REPORT/SPECIAL message shall be sent over the AMHS network. This option shall be configured and, if necessary, triggered by the observer;

	
	3. the observer shall be able to activate the automatic observation mode in the system when it is desired to generate meteorological reports without the observer being present. In this case, METAR/SPECI and MET REPORT/SPECIAL with the code word "AUTO" shall be generated;

	
	4. input of sensor data, removal and restoration of sensor data:
	4.1. the user shall be given the possibility to remove the sensor data from the system. If the sensor is disabled due to a fault, the area where the sensor information is normally recorded shall be open to the observer for manual data entry. If no data is available, the system shall replace the missing data in the meteorological message with the appropriate characters (no cloud type - "///", etc.) as defined in the WMO Codebook. In the case that not all data are received, a message without data (NIL) shall be generated);

	
	
	4.2 The AMMS shall provide for the manual editing of horizontal visibility data when visibility measurements are not automatic;

	
	
	4.3. meteorological element indicators shall display the RVR visibility malfunction messages while simulataneously sounding audible alarms; 

	
	
	4.4. cloud data shall be manually included, i.e. data of the amount and type of clouds, together with the height of cloud base or masses not directly measured by the ceilometers (which may be information obtained from aircraft or from weather radar);

	
	5. the observer shall be able to activate and deactivate the attention signal at various times in the system. This signal shall be provided to alert the observer in the following situations:
	7.1. when the observation time (to be determined in advance);

	
	
	7.2. when additional meteorological information is received from ATS providers;

	
	
	7.3. in the event of special meteorological conditions such as a change in QNH, an increase in wind gusts, a sudden change in wind direction and other meteorological criteria;

	
	
	7.4. in the event of a disruption in the transmission of data from the sensors (no change in data from the sensors within 5 minutes);

	
	
	7.5. warnings.

	19. Displays shall display warnings issued in the following cases:
	1. sensor removed (the system has detected a sensor failure);

	
	2. peripheral equipment failures (the system has detected communication failures or other communication failures with the peripheral equipment have occurred);

	
	3. all alerts shall be automatically recorded in the system event log;

	
	4. notifications and warnings shall be accompanied by audio signals to draw the attention of the observer. It should be possible to configure the duration, volume and purpose of the alert sound signals.

	20. User function for maintenance personnel. This function must be used to control sensors and system commands:
	1. The AMMS service workstation shall be able to review each message coming from the sensor locations before processing;

	
	2. messages from sensors shall contain information on their current status: sensor in operation, information failure (network switch failure), power failure, UPS operation, communication failure, etc.

	21. User function for an air traffic controller:
	1. the ATS controller shall be able to enter directly into the system information on the runway-in-use MRW/ARW and the intensity of the MRW/ARW lights. This information shall be provided by the dedicated interface device.

	22. Acceptance of information from AMHS:
	1. the system shall receive the following information from the AMHS networks:
	1.1. METAR, MET REPORT, SPECI, SPECIAL, TAF, SIGMET, AIRMET, GAMET, and display it in alphanumeric form (TAC) on the workstation displays.

	23. Transmission of meteorological information to ATIS:
	1. MET REPORT/ SPECIAL messages shall be sent to the ATIS/D-ATIS control tower via the serial communication link;

	
	2. the system shall allow the observer to configure the addition of data sets (e.g. TREND forecasts, Remark) in the message.

	24. Transmission of meteorological information to the long-distance consumer:
	1. the data should be sent over a dedicated line, optical line or TCP/IP;

	
	2. transmission of meteorological information to the WMO GTS;

	
	3. the system should be able to send METAR/SPECI messages to the WMO GTS network;

	
	4. the messages sent by the system shall conform to the new transmission format in accordance with the documentation standards specified in Table 2, point 3, paragraphs 1 and 13;

	
	5. according to the documents referred to in paragraphs 10 and 11 of point 3 of Table 2, meteorological information (METAR/SPECI), in IWXXM format, shall be transmitted to the LHMT servers. 

	25. The layout of the AMMS meteorological sensors and equipment at the aerodrome is shown in Figure 2.

	
Figure 2: Layout of the MRW equipment at Šiauliai Military Aerodrome.
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	26. The software requirements in this specification are divided into the following parts:
	1. general requirements for software;

	
	2. requirements for the system management software;

	
	3. requirements for additional software;

	
	4. security requirements for the software;

	
	5. software testing requirements;

	
	6. general requirements for software:
	6.1. the AMMS CDU application shall run on a Windows operating system;

	
	
	6.2. the computers in the AMMS workstations shall be running on Windows operating system;

	
	
	6.3. all future AMMS software must be legal;

	
	
	6.4. the AMMS shall have all software licences, including the operating system;

	
	
	6.5. the supplier shall provide copies of all software licences;

	
	
	6.6. the supplier must provide copies of the AMMS software and the data of its devices for which special settings or configurations have been made;

	
	7. requirements for the system management software:
	7.1. the software shall have a function so that code changes in METAR, MET REPORT messages are easily incorporated into the system;

	
	8. 
	8.1. the following characteristics shall apply to the software as a whole under normal operating conditions:

	
	
	8.1.1. the transmission of data to and from the data processing equipment shall be verifiable;

	
	
	8.1.2. incorrect data shall never cause the system to malfunction. Such data shall be distinguished and an appropriate error message shall be displayed performing of a visual warning signal;

	
	
	8.1.3. as the system is intended to operate 24 hours a day and 7 days a week, it shall be possible to disconnect the faulty workstation from the system for maintenance or for different use without disrupting the rest of the system;

	
	
	8.1.4. the changeover from the normal system configuration to the reduced system configuration and vice versa shall be easily accomplished;

	
	
	8.2. when a fault is detected in any part of the equipment, continuous test programmes display the location and cause of the fault. In the event of a power failure or any other fault, the system shall be protected against loss of information;

	
	
	8.3. the prediction of the extent of the capability to maintain serviceability in the event of failure of individual items shall be based by the Supplier on the expected failure rate and the availability requirements of this specification;

	
	
	8.4. the system shall be designed so that it can be restored to its previous operational state after the cause of the failure has been eliminated or after the system operator has determined that the system is ready to be fully restored to normal operation;

	
	
	8.5. the data processing system shall ensure the accuracy of the data and the integrity of the information;

	
	
	8.6. the AMMS shall ensure that the processed data is stored and displayed to the user for the duration of its validity until it is replaced by updated data. Outdated data should only be stored in the system archive (set-up) for a minimum of 30 days;

	
	
	8.7. meteorological data should be properly checked for boundaries, formats and interoperability before being displayed on the displays;

	
	
	8.8. all data measured, processed and sent and received by the system shall be retained in the system for at least 30 days;

	
	
	8.9. METAR report files shall be created and uploaded separately from other archived data to an FTP server;

	
	
	8.10. each METAR message file name shall be identified by the current year, month, day and time released (hour and minute) and the ICAO airport indicator name, e.g. “202201020850_EYSA”;

	
	
	8.11. a special folder shall be created on the FTP server for the remote user's exclusive use;

	
	
	8.12. the FTP server shall have SFTP server and client software installed with a lifetime licence.

	
	9. additional software requirements:
	9.1. equipment testing and maintenance:

	
	
	9.1.1. all software required for the operation and maintenance of the system as described in this specification shall be provided and installed on the system;

	
	
	9.1.2. backup copies of the software (including AMMS, converters, data loggers and other equipment) shall be provided to the Customer to enable a full restoration of the system operation;

	
	
	9.1.3. the Supplier shall provide all necessary tools, including software and hardware, to ensure the operation and functionality of the system as specified in this Technical Specification;

	
	
	9.1.4. The Supplier should describe the functions of its proposed software in order to ensure a complete understanding of the individual application domains and their interaction. This shall apply to all types of software;

	
	
	9.1.5. The supplier should provide a percentage ratio in the description of the software. All software divided into the following categories:

	
	
	9.1.5.1. application software 'on the market', already in use for civil or military purposes. All documentation is available and accessible;

	
	
	9.1.5.2. reliability, which ensures that the system performs its intended functions accurately, continuously and completely under normal conditions;

	
	
	9.1.5.3. modularity, allowing simplification of the structure, coding, testing and interoperability of individual parts of the applications;

	
	
	9.1.5.4. the data retrieval system shall ensure data accuracy and information integrity;

	
	
	9.1.6. the software shall be designed to graphically display changes in cloud observations in real time from ceilometers at the aerodrome:

	
	
	9.1.7. the cloud display software shall be integrated into the AMMS system or installed in parallel with the AMMS system;

	
	
	9.1.8. the displayed cloud data must be presented in a graphical interface;

	
	
	9.1.9. the archived cloud measurement data shall be capable of being displayed for further and more detailed analysis;

	
	
	9.1.10. be capable of displaying clouds over an aerodrome and/or an individual ceilometer;

	
	
	9.1.11. display the vertical profile of backscattering;

	
	
	9.1.12. display cloud intensity;

	
	
	9.1.13. provide a scalar representation of the cloud base height;

	
	
	9.1.14. provide cloud volume information (FEW, SCT, BKN, OVC and VV);

	
	
	9.1.15. provide the operational status of the ceilometer;

	
	
	9.1.16. The time axis shall be provided on the X-axis or horizontal axis;

	
	
	9.1.17. The Y-axis or vertical axis shall display cloud height and cloud volume data;

	
	
	9.1.18. the date and time of the real-time data displayed shall be provided;

	
	
	9.1.19. have the ability to change the horizontal and vertical axis to change the time period and altitude displayed;

	
	
	9.1.20. be able to change the colour scale of the displayed data in relation to the cloud cover;

	
	
	9.1.21. be able to change the colour scale of the displayed data related to the vertical development of the clouds;

	
	
	9.1.22. be able to modify the colour scale of the displayed data related to the separation of precipitation from clouds;

	
	
	9.1.23. be able to change the colour scale of the displayed data in relation to other visual information adjustment options;

	
	10. requirements for software security:
	10.1. The AMMS software safety assurance level shall comply with SWAL level 4 in accordance with paragraph 3 section 17 of this table;

	
	
	10.2. the Supplier must provide the Customer with documentation demonstrating the SWAL 4 security level of the AMMS software;

	
	
	10.3. users:

	
	
	10.3.1. a user with administrator rights and user accounts must be created;

	
	
	10.3.2. the user with administrator rights must be able to perform functions related to the management of user rights:

	
	
	10.3.3. it must be possible to create a new account or to delete an account (after a change of staff (new employee starting or former employee leaving);

	
	
	10.3.4. be able to change passwords for each user (for the operator, forecaster and meteorological data overview workstations);

	
	
	10.3.5. have the ability to grant or restrict user access to the data, and to grant or deny users the ability to enter or modify data;

	
	
	10.3.6. have the ability to disable the automatic saving of passwords;

	
	
	10.3.7. be able to limit the number of attempts to enter a correct password;

	
	
	10.3.8. be able to set the password to be changed regularly;

	
	
	9.3.9 have the ability to program the automatic locking of the user environment when the user environment is not used for a certain period of time;

	
	
	9.3.10. have the ability to restrict users from connecting external devices via USB ports or from using the system's WiFi wireless transmission devices (if any);

	
	
	9.3.11. each observer in the working environment must be uniquely identified;

	
	
	9.3.12. a single login credential must be valid in the meteorological data viewing workspaces, with the possibility to change the password via the administrator account;

	
	10. requirements for software testing:
	10.1. permanent tests:

	
	
	10.1.1. the software system shall be equipped with continuously running diagnostic programs to detect system failure. These test programs shall regularly check most of the components of the system for possible malfunctions. Failures of an emergency nature shall allow the system to be reconfigured for limited functionality, as far as the nature of the failure identified allows. The tests shall display appropriate fault messages to enable the system engineer to take appropriate action;

	
	
	10.1.2. the supplier should describe the continuous tests;

	
	
	10.2. individual tests:

	
	
	10.2.1. the software package shall include stand-alone diagnostic programs for early maintenance and repair;

	
	
	10.2.2. the system of stand-alone diagnostic programs shall be used to verify the functions of the system hardware, to detect and isolate faults and to troubleshoot faults;

	
	
	10.2.3. all components of the system that are not regularly tested by hardware controls shall be tested by individual test programmes.

	27. Sensor technical data:

	1. wind sensor:
	1.1. the sensor shall be an ultrasonic, integrated wind direction and speed measuring device with no moving parts, suitable for use in cold weather conditions;

	
	1.2. the wind sensor mast shall be equipped with signal obstruction lights, the lamps of which shall be operated automatically, while reserving each other;

	
	1.3. the wind sensor shall be equipped with a bird guard;

	
	1.4. the wind mast shall be of a fragile construction;

	1.5. wind sensor technical data:
	measurement range – direction
                                – speed
	0 to 360°;
0 to 40 m/s;

	
	initial measurement limit
	0.01 m/s;

	
	resolution  – direction
                   – speed
	1° or better;
0.1 m/s or better;

	
	accuracy    – direction
                   – speed
	± 2° or better;
± 2 % or better

	
	environment operating temperature
	from -40 to +60 °C;

	2. atmospheric pressure sensor
	2.1. the atmospheric pressure sensor shall have 3 redundant atmospheric pressure sensors. The reservation shall be automatic;

	2.2. atmospheric pressure sensors technical data:
	measurement range
	600–1100 hPa;

	
	resolution
	0.01 hPa;

	
	accuracy
	± 0.15 hPa (–40...+60 °C);

	
	long-term stability
	± 0.1 hPa/year;

	
	environment operating temperature
	from –40 to +60 °C;

	3. air temperature and humidity sensors:
	3.1. the sensors shall be mounted together and shall be protected against solar radiation, dust, precipitation, electromagnetic radiation in accordance with ICAO and WMO recommendations. The type of air temperature sensor – platinum;

	
	3.2. instantaneous air temperature and instantaneous relative humidity shall be measured and the dew point temperature calculated;

	3.3. technical data of air temperature and humidity sensors:
	measurement range:
            – temperature
            – humidity
	
from –40 to +60 °C;
from 0 to 100 % RH;

	
	accuracy    – temperature

                   – humidity
	not more than ± 0.5 °C in the entire range;
not more than ± 1 % RH (40 … 95 % RH) at +20 °C temperature;

	
	resolution – temperature
                  – humidity
	± 0.1 °C;
± 1 % RH;

	
	response time – humidity
	60 s (90 % at 20 C);

	
	environment operating temperature for measuring relative humidity
	from –40 to +60 °C;

	4. precipitation sensor
	4.1. type - cylindrical bucket with spillable container;

	
	4.2. the sensor shall have a heating element which shall be automatically activated at an air temperature of ≤ + 4 °C;

	4.3. technical data of the precipitation sensor:
	accuracy
	≤ 2 % at 1 l /h; 

	
	resolution
	0.2 mm or better;

	
	precipitation aperture area
	at least 200 cm2;

	
	operating temperature
	–20 °C…+60 °C;

	5. runway visual range (RVR) sensor:
	5.1. this subsystem shall consist of a combined visibility measurement system consisting of: transmissometers, background luminance sensors and integrated visibility (meteorological optical range - MOR) measurement and present weather instruments based on the direct scattering method;

	
	5.2. the system shall be provided with software from the same manufacturer for the calculation of the RVR from the three sensor positions;

	
	5.3. the RVR shall be determined from the background luminance sensor data and shall take into account the intensity of the runway lights of the MRW. The information on the intensity of the MRW lights shall be obtained from the runway light control unit, which shall be installed at the controller's workstation or from the control panel of the MRW light system. The RVR values to be included in the METAR message shall be calculated at 100 % of the MRW light intensity;

	
	5.4. the subsystem shall have a self-test function to alert the system operator of a malfunction or required maintenance action;

	
	5.5. Transmissometer light source: LED

	
	5.6. there shall be automatic compensation for contamination of the transmissometer window;

	
	5.7. automatic calibration of the transmissometer;

	
	5.8. automatic alignment of the transmissometer with the servo-mechanism;

	
	5.9. the transmissometer must be equipped with heated transducer and receiver enclosures.

	5.9. RVR sensor technical data:
	measurement range
	from 10 to 10 000 m;

	
	accuracy
	shall be equal to or better than that required by ICAO Annex 3 recommendations;

	
	environment operating– temperature
·    humidity
	from –40 to +60 °C;
from 0 to 100 % RH;

	
	wind speed
	up to 60 m/s;

	
	a distance between the transmitter and the receiver 
	not more than 30 m;

	5.10. technical characteristics of the background luminance sensor:
	measurement range
	from 2 to 40 000 cd/m2 on a decadent logarithmic scale

	
	accuracy
	10 % or better

	
	viewing angle
	≤ 6°

	
	environment operating– temperature
                                    – humidity
	from –40 to +60 °C;
from 0 to 100 % RH;

	
	window pollution compensation
	automatic

	
	heating
	automatic

	6. present weather sensor:
	6.1. types of precipitation: rain, freezing rain, drizzle, freezing drizzle, sleet, snow, ice crystals;

	
	6.2. to detect visibility degrading factors: fog, mist, haze;

	
	6.3. measurement of window fogging– automatic;

	6.4. technical data of the present weather sensor:
	MOR measurement range
	from 10 to 10 000 m;

	
	dispersion angle
	from 40° to 60 °;

	
	the present weather message types
	the present weather message types shall detect meteorological phenomena in the WMO Code Table (4680 SYNOP and 4678 METAR);

	
	precipitation intensity range
	from 0.1 to 999.99 mm/val.;

	
	environment operational 
            – temperature
            – humidity 
	
from –40 to +60 °C;
from 0 to 100 % RH;

	7. The runway light control unit shall provide data to the Runway Visibility Range (RVR) sensor:
	7.1. the unit shall provide real-time data from the activated runway lights;

	
	7.2. be capable of providing data from the runway running lights;

	
	7.3. the input current shall not exceed 100 mA;

	
	7.4. the device shall have a minimum of 8 data input connections;

	
	7.5. the output shall have RS-232, RS-485 and Ethernet/LAN connections.

	8. thunderstorm sensor:
	8.1. the thunderstorm sensor shall be an automatic thunderstorm detection device which detects the coincidence of the optical discharge with the electromagnetic pulses caused by lightning;

	
	8.2. the thunderstorm sensor shall detect the direction and distance of the lightning discharge from the location of the sensor;

	
	8.3. the thunderstorm sensor shall detect and calculate lightning discharges in cloud-to-cloud, cloud-to-ground and in-cloud;

	
	8.4. the thunderstorm sensor shall have a self-testing function that checks the status of the sensor and provides the system with its status information;

	
	8.5. the thunderstorm sensor shall be protected against environmental influences (corrosion, etc.);

	8.6. thunderstorm sensor technical data:
	measurement range
	≥ 56 km radius around the installation site;

	
	thunderstorm detection
	up to a radius of 19 km - ≥ 98 % for 3 or more cloud-to-ground lightning discharges;

	
	cloud-to-ground discharge detection direction resolution
	1º, 0º to 360º, reported in cardinal directions (N, NE, E, SE, S, SW, W, NW);

	
	Environment operational
            - temperature
            - humidity
	
from -40 to +60 °C;
0 to 100 % RH;

	
	wind speed
	up to 40 m/s;

	9. cloud height and vertical visibility sensor

	9.1. the cloud height and vertical visibility sensor shall measure the height of the lower boundaries of the cloud layers in relation to the aerodrome height and the vertical visibility;

	
	9.2. the accuracy of the sensor measurement shall not be affected by environmental factors such as fog, mist, rain, snow, hail, drizzle, dust, etc.;

	
	9.3. when the height of the clouds is unknown, the sensor shall measure vertical visibility;

	
	10.4. in addition, the application should indicate the sensor's ability to detect cloud cover;

	
	10.5. the ceilometer shall be protected from environmental and natural impact by physical measures (birds, direct sunlight, snow, etc.). The supplier must provide evidence;

	
	10.6. the height of the clouds shall be displayed in feet and it shall be possible to display the height of the cloud base in metres;

	10.7. the technical specifications of the ceilometer
	measuring range
	from 0 to 25 000 ft (0 to 7.6 km);

	
	an accuracy (determined using a solid target)
	better than ± 1 % or ± 5 m;

	
	measurement resolution
	5 m (15 ft);

	
	measurement cycle
	 2–120 sec.;

	
	visual safety
	class: 1M IEC/EN60825-1;

	
	Environment operating 
- temperature        
- humidity
	from –40 to +60 °C;
from 0 to 100 % RH;

	
	wind speed
	up to 40 m/s;

	28. Requirements for the interface and communication system:
	1. The AMMS shall have Ethernet and/or RS-232 and/or RS-485 and/or TCP/IP and/or fibre optic interfaces;

	
	2. the communication system shall be connected via RS-485 cables from the sensor to the data logger, if installed;

	
	3. the communication system from the data logger, if installed, to the CDU shall be connected by new fibre optic cables in two directions (ring topology);
	3.1. in ring topology, the redundant communication cable shall not be laid in parallel with the main communication cable, in the same communication pipe. Neither may they be laid side by side;

	
	4. the ring topology does not apply to connections to the ceilometers from the data processing equipment, but a back-up communication line must be laid in agreement with the Customer;

	
	5. fibre optic cables must be laid in existing communication pipe network. If this is not possible, then construction shall be carried out and the cable shall be laid in a new communication pipe;

	
	6. the fibre optic cable shall comply with the following technical requirements:
	6.1. standards: ITU-T G.652D;

	
	
	6.2. a fibre count of at least 12 fibres;

	
	
	6.3. a tensile strength of not less than 500 N;

	
	
	6.4. sheath diameter: 125 ± 0.5 µm;

	
	
	6.5. protective coating diameter: 245 ± 5 µm;

	
	
	6.6. conditions of use: outdoor;

	
	
	6.7. environment temperature: –40 to +60 °C;

	
	7. cable laying:
	7.1. cable laying materials shall be PP, PE;

	
	
	7.2. the outer wall of the pipe shall be corrugated;

	
	
	7.3. the inner wall of the pipe is smooth;

	
	
	7.4. the colour of the outer wall of the pipe shall be red;

	
	
	7.5. the outer diameter of the pipe shall be 160, 125, 110, 90, 75, 63, 50, 40 mm;

	
	
	7.6. compressive strength 750 N/20 cm;

	
	
	7.7. impact resistance - Normal (N - Normal);

	
	
	7.8. bending of the cable protective conduit in bends - use special elbows or flexible protective conduit (≥ 450 N);

	
	
	7.9. Interconnection of pipes using special couplings with rubber sealing rings;

	
	8. Telecommunication cable manhole:
	8.1. cable duct opening – > 600 mm;

	
	
	8.2. material type - reinforced concrete (C35/45);

	
	
	8.3. construction - monolithic or prefabricated;

	
	
	8.4. mechanical resistance - in the reinforced runway and RESA complying with the requirements for class F900, in other areas D400;

	
	
	8.5. cable support structures in manholes;

	
	
	8.6. bracket material - hot-dip galvanised steel (LST EN ISO 1461);

	
	
	8.7. console material - hot-dip galvanised steel (LST EN ISO 1461);

	
	
	8.8. mechanical strength of the consoles - ≥120 kg;

	
	
	8.9. fixing of brackets and consoles - stainless steel anchor bolts or hot-dip galvanised (LST EN 14161) steel anchor bolts;

	
	9. Manhole covers:
	9.1. mechanical resistance - in the reinforced runway strip and RESA - complying with the requirements for class F900, in other areas – D400;

	
	
	9.2. diameter – > 600 mm;

	
	
	9.3. the manhole cover shall be fitted with a lock;

	
	
	9.4. the manhole cover shall be watertight;

	
	
	9.5. on completion of the outdoor communication network, the trenches shall be backfilled and the surface layer restored;

	
	10. using the AMHS interface:
	10.1. the AMHS interface shall be connected by TCP/IP protocol;

	
	
	10.2. support the X.400 P3 protocol:

	
	
	10.2.1. using the IPv4 version of the protocol, shall provide a connection mode transfer service over TCP as specified in RFC1006;

	
	
	10.2.2. using the IPv6 protocol version, shall provide a connection mode relay service over TCP as specified in RFC2126;

	
	
	10.3. the size of the message to be sent shall not exceed 4 MB (expandable to 6 MB, 8 MB in the future);

	
	
	10.4. The Supplier will have to agree the technical requirements for the AMHS interconnection with Oro Navigacija AB;

	
	11. ATIS/D-ATIS interface:
	11.1. MET REPORT, MET REPORT AUTO/ SPECIAL message text should be transmitted through ATIS/D-ATIS. The system shall include a transmission line for the interface with ATIS/D-ATIS;

	
	
	11.2. all MET REPORT, MET REPORT AUTO and SPECIAL messages sent shall comply with the template of Commission Implementing Regulation (EU) No 2017/373;

	
	
	11.3. the ATIS/D-ATIS interface shall be connected to the AMMS TCP/IP lines;

	
	
	11.4. ATIS/D-ATIS shall also have the possibility to be connected via RS-232 communication lines;

	
	
	11.5. The Supplier will have to agree the technical requirements for the ATIS/D-ATIS interconnection with Oro Navigacija AB;

	29. requirements for the supply of electricity:
	1. all power lines must be newly installed by the Supplier;

	
	2. the necessary insulation resistance measurements must be carried out on the installed power line;

	
	3. the service provider shall provide a measurement report for the power supply line;

	
	4. grounding circuits shall be installed for each piece of equipment in accordance with the equipment manufacturer's requirements and inspection reports shall be provided;

	30. staff training requirements:
	1. the Equipment Supplier shall provide the Customer's technical staff with theoretical and practical training to operate, repair and maintain the newly purchased AMMS system performed by periodic maintenance in accordance with the manufacturer's requirements;

	
	2. technical training of the equipment shall be provided to at least 2 (two) representatives of the Customer's technical staff;

	
	3. the Equipment Supplier shall also organise general training of the Customer's operators, software administrators and other personnel on the future AMMS system;

	
	4. joint training must be organised for all meteorological staff (at least 10 persons);

	
	5. the training shall be divided into two groups and shall be carried out in the territory of AFB;

	
	6. after the training, certificates of completion must be awarded;

	31. Testing requirements:
	1. The AMMS equipment shall be tested and checked before being handed over to the Customer for use;

	
	2. at the time of handover, all AMMS sensors requiring calibration must have valid calibration certificates for at least 12 months from the date of handover of the complete AMMS to the Customer;

	
	3. Factory Acceptance Test (FAT) of the AMMS must be carried out at the manufacturer's facility. At least two (2) representatives of the Customer's personnel shall be present during the testing. The test shall verify all sensors and technical parameters of the AMMS equipment specified in this Technical Specification. The results of the testing shall be recorded in a FAT test report. The FAT testing shall be deemed to have been carried out and credited if the test results meet the requirements of this Technical Specification. The FAT test report shall be signed by authorised persons:
	3.1. the cost of the Customer's personnel during the factory testing and training of the AMMS shall be included in the tender price;

	
	4. The FAT shall be carried out in accordance with the manufacturer's programme and agreed with the Customer. The programme shall be made available to the Customer for information no later than 14 days before the date agreed for the FAT;

	
	5. the Site Acceptance Test (SAT) shall be carried out after all equipment has been installed. At least two (2) representatives of the Customer's personnel and at least one (1) representative of the Authorised Manufacturer shall supervise the testing of the equipment during the testing. The testing shall verify the operation of the AMMS system and compliance with the basic technical parameters. The SAT shall include a practical test of the system of sensors and software operation. The SAT test shall be deemed to have been carried out and credited if the results of the test meet the requirements of the technical specification. The SAT test report shall be signed by authorised personnel;

	
	6. The SAT shall be carried out in accordance with the manufacturer's programme and agreed with the Customer. The programme shall be made available to the Customer for information no later than 14 days before the date agreed for the SAT;

	32. requirements for the documents to be submitted:
	1. the final version of the documents shall be the most up-to-date version and shall be in full conformity with the system as finally accepted by the Customer. The following documents referred to in the Technical Manual shall be considered necessary, although their arrangement and formats may be in accordance with the Supplier's standards:
	1.1. a general description of the system and its use;

	
	
	1.2. a description of the functions of the individual and associated equipment devices with the necessary diagrams and illustrations and appropriate references to important control points;

	
	
	1.3. a description of the design and electrical part of the equipment devices with technical data, diagrams and illustrations;

	
	
	1.4. detailed technical descriptions of all parts of the equipment;

	
	
	1.5. instructions for use (to the extent necessary for maintenance personnel);

	
	
	1.6. the software administrator's passwords must be handed over separately at the time of handover;

	
	2. the documentation shall enable the Purchaser to perform troubleshooting and repair on the basis of the programs;

	
	3. the documentation must be designed to enable the Customer's employees to: 
	3.1. to acquire an in-depth knowledge of the principles of the structure and operation of the hardware in the time available:

	
	
	3.2. understand how certain parts of the hardware relate to each other to perform certain functions;

	
	
	3.3. understand the interfaces between individual devices;

	
	
	3.4. locate faulty devices and, where possible, replace them with spare devices;

	
	4. the documentation of the technical equipment shall include:
	4.1. technical manuals;

	
	
	4.2. a general description;

	
	
	4.3. technical functions;

	
	
	4.4. layout plans of the hardware;

	
	
	4.5. technical data;

	
	
	4.6. maintenance instructions (including calibration instructions for instruments);

	
	
	4.7. spare parts catalogue;

	
	5. the drawings shall include:
	5.1. block diagrams;

	
	
	5.2. lists of items;

	
	
	5.3. cable documentation;

	
	6. the installation description shall include:
	6.1. layout plan;

	
	
	6.2. cable routes;

	
	
	6.3. interconnection diagrams;

	33. spare parts:
	1. The following spare parts shall be supplied to the Customer in accordance with the requirements of the TS: 
1.1. a spare anemometer;
1.2.  a spare ceilometer;
1.3.  a spare background luminance sensor;
1.4.  other spare parts according to the Manufacturer's requirements.



3. Table. Requirements for sensor mounting, cabling
	1. The installation of sensors, such as the installation of foundations, laying of communication and electrical cables, including manholes and trenches, excavation, levelling and resurfacing of the ground, shall be carried out in accordance with the rules, regulations and norms laid down by the Republic of Lithuania.

	2. Sensor anchoring, cable laying and telecommunication cable trenching shall be organised and carried out in such a way that there is minimal or no impact on airport operations.



4 Table. Warranty requirements
	1. All equipment purchased shall have a warranty period of not less than 24 months from the date of handover of the equipment and the work carried out to the Customer.

	2. The works to be carried out shall be covered by a warranty period of not less than 60 months.

	3. In the event of a failure of the equipment during the warranty period, the Supplier shall remedy the failure within 24 hours.

	4. If the Supplier does not have spare parts, the failure shall be fixed within 30 days by ordering parts from the Manufacturer.



5 Table. Additional information
	1. The Supplier shall take into account all the requirements of the Customer when preparing the scheme with the descriptive part.

	2. The future equipment and its parts shall be selected in coordination with the Customer.

	3. The Service Provider undertakes to make any necessary changes that arise in the course of the alignment of the scheme with the descriptive part or in the implementation thereof.

	4. Prior to commencement of the works in the AFB, the Supplier shall agree a schedule of works with the Customer (at least 14 calendar days before commencement of the works) and shall ensure that the schedule is adhered to.

	5. After completion of the works, all surfaces where the works have been carried out shall be cleaned, the ground levelled and, if necessary, compacted. Unnecessary soil shall be removed and, if necessary, disposed of. Grass shall be sown where necessary.

	6. The Supplier shall, at his own expense, repair and restore any unexpected damage to the soil drainage systems during the works.

	7. The Supplier shall, at its own expense, repair and restore any unexpected damage to other equipment or parts thereof on the Aerodrome site during the works.



6 Table. Terms and abbreviations used
	Terms and abbreviations

	Abbreviation
	Explanation
	Abbreviation
	Explanation

	AFTN
	Aeronautical fixed telecommunications networks
	m/s
	metres per second

	AIRMET
	Actual or forecast weather events, at low levels, in the region
	MET REPORT
	Simple local aerodrome message

	ARW
	Alternate runway
	METAR
	Regular aerodrome weather report

	AMHS
	Aeronautical message handling system/service
	mm
	millimetres

	AMMS
	Automatic meteorological monitoring system
	MOR
	Meteorological optical line-of-sight

	CC
	Aerodrome colour status
	NIL
	METAR report without data

	ASP
	Adjustable system parameter
	NWP
	Numerical weather prediction models

	ATIS
	Automatic Aerodrome Information Service
	ATS
	Air Traffic Service Provider

	ATSEP
	Air Traffic Safety Electronics Specialist Course
	MRW
	Main runway

	AUTO
	METAR message in automatic mode
	QFE
	Station level pressure

	CDU
	Central data unit 
	QFF
	Station level pressure with temperature correction

	COR
	METAR message correction
	QNH
	Sea level pressure

	CPO
	Central Contracting Authority (https://www.cpo.lt/) 
	RH
	Relative humidity

	D-ATIS
	Digital Aerodrome Information Service
	RT
	Reliability test

	DMZ
	Demilitarised zone 
	RVR
	Runway visibility range

	EC
	European Commission
	SAT
	Site acceptance test

	FAT
	Factory acceptance test
	SFTP
	Secure file transfer protocol

	FTP
	File transfer protocol
	SIGMET
	Actual or predicted weather events in the region

	GAMET
	Forecast for low level area in plain text or symbols
	SYNOP
	Standard regular meteorological observation

	GTS
	Global telecommunication system
	SPECI
	Special Aeronautical Weather Report

	hPa
	Hectopascal
	SPECIAL
	Special Local Aerodrome Message

	ICAO
	International Civil Aviation Organization
	SWAL
	Software assurance level

	IPSec
	Internet Protocol Security
	SWIM
	System wide information management

	ISO
	International organisation for standardisation
	TAF
	Aerodrome Forecast

	ISR
	Integrated Services Routers 
	TCP/IP
	Transmission control protocol / Internet Protocol

	IWXXM
	ICAO Meteorological Information Exchange Model
	TREND
	Trend Forecast

	kt
	Knots
	VPN
	Virtual private network

	RW
	Runway
	WAN
	Wide area network

	LAN
	Local area network
	WMO
	World Meteorological Organisation

	LED
	Light-emitting diode (LED)
	XML
	A descriptive language for general-purpose data structures and their contents.
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