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WEATHER MEASUREMENT SYSTEM
TECHNICAL SPECIFICATION

1. GENERAL
1.1. Introduction
The presented technical specification includes requirements for weather measurement system (hereinafter referred to as Sounding System). The Sounding System is designed for meteorological measurement to providing accurate, reliable and field-proven weather observation for artillery ballistic preparation.

1.2 Terminology
The following terms shall be used concerning the importance of each of the requirements used in this tender specification:
"SHALL" is used when the feature, attribute or performance measurement has to be provided in full.  Failure to satisfy the requirement will almost certainly result in the supplier’s goods being rejected.
"SHOULD" is used when the feature, attribute or performance measurement is recommended and will be subject of evaluation.








2. GENERAL REQUIREMENTS
2.1. The Sounding System shall be new and cannot be a one-of-a-kind (experimental) model; it shall be a serial production item;
2.2. Equipment must work in the A1 and C1 climatic zones of the STANAG 4866;
2.3. The Sounding System shall be accompanied with the technical documentation (manual) in English and Lithuanian language as an option. The technical documentation shall include: the description of Sounding System user instructions on control, operation, maintenance and service manuals.

3. REQUIREMENTS FOR THE SOUNDING SYSTEM CONFIGURATION
3.1. The Sounding System set shall be provided in configuration (see table 1). Set shall be provided with all components and accessories in order to ensure full functionality and meet the raised requirements.

Table 1. The complete list of Sounding System set configuration.
	Item
	Reference to specification
	Quantity

	

	Sounding System
	
	1

	Sounding Processor with GPS
	3.2.1.
	1

	Mains Cable, Euro Plug, Rubber
	3.2.2.
	1

	Battery Cable, Battery Clips
	3.2.3.
	1

	Ground Check Device for Radiosondes
	3.2.4.
	1

	Vehicle Antenna Set
	3.2.5.
	1

	Printer and Cables with DC-Charger
	3.2.6.
	1

	Printing Material Set no less than 5 Rolls
	3.2.7.
	1

	Balloon Launcher with Universal Camouflage Canvas
	3.2.8.
	1

	Transport Case
	3.2.9.
	1

	LAN Cable, CAT5E
	3.2.10.
	1

	RS232 Cable, PC MS10P-D9S, Semoflex
	3.2.11.
	1

	RS232 Cable, DAGR MS10P-D15HDS, Semoflex
	3.2.12.
	1

	Vehicle Mounting Kit
	3.2.13.
	1

	User’s Guide
	3.2.14.
	1

	Technical Reference
	3.2.15.
	1

	Radiosonde
	3.2.16.
	At least 100

	Meteorological Balloon, uncoloured
	3.2.17.
	At least 100

	Vehicle Mounting Kit for Ground Check Device 
	3.2.18.
	1

	Portable Antenna Set (p. 5.5.) 
	3.2.19.
	1




3.2. Requirements for Sounding System elements:
3.2.1. Sounding Processor with GPS shall comply with NSN code 6660-58-000-2019 or equivivalent;
3.2.2. Mains Cable, Euro Plug, Rubber, shall comply with NSN code 6150-58-000-8073 or equivivalent;
3.2.3. Battery Cable, with Battery Clips, shall comply with NSN code 6150-58-000-8070 or equivivalent;
3.2.4. Ground Check Device for Radiosondes shall comply with NSN code 6660-58-000-9147 or equivivalent;
3.2.5. Vehicle Antenna Set shall comply with NSN code 5985-58-000-6308 or equivivalent;
3.2.6. Printer and Cables with DC-Charger for Sounding System;
3.2.7. Printing Material Set for Printer;
3.2.8. Balloon Launcher with Universal Camouflage Canvas shall comply with NSN code 6660-58-000-3370 or equivivalent;
3.2.9. Transport Case for Sounding System shall comply with NSN code 8145-58-001-0332 or equvivalent;
3.2.10. LAN Cable, RJ45/MIL-RJ45, CAT5E, shall comply with NSN code 6150-58-000-8074 or equvivalent;
3.2.11. RS232 Cable, PC MS10P-D9S, Semoflex, or equvivalent;
3.2.12. RS232 Cable, DAGR MS10P-D15HDS, Semoflex, or equivivalent;
3.2.13. Vehicle Mounting Kit for Sounding System shall comply with NSN code 5975-58000-9612 or equvivalent;
3.2.14. User’s Guide;
3.2.15. Technical Reference;
3.2.16. Radiosonde shall comply with NSN code 6660-58-000-8676 or equivivalent;
3.2.17. Meteorological Balloon, uncoloured shall comply with NSN code 6660-98-203-7776 or equivivalent;
3.2.18. Vehicle Mounting Kit for Ground Check Device;
3.2.19. Portable Antenna Set shall comply with NSN code 5985-20-003-7584 or equivivalent.

4. REQUIREMENTS FOR SYSTEM FUNCTIONALITY

Table 2. System foncionality 
	
	Requirement
	Description

	1.1.
	STANAG 4082 MET (3)
	The meteorological system shall comply with the artillery computer meteorological message standard as specified in STANAG 4082.

	1.2.
	STANAG 4061 MET (4)
	The meteorological system shall comply with the ballistic meteorological message standard as specified in STANAG 4061.

	1.3.
	STANAG 4140 METTA
	The meteorological system shall comply with the target acquisition meteorological message standard as specified in STANAG 4140.

	1.4.
	STANAG 2103 METFM
	The meteorological system shall comply with the fallout meteorological message standard as specified in STANAG 2103

	1.5.
	METSR
	The meteorological system shall produce the sound ranging meteorological message

	1.6.
	TEMP
	The meteorological system shall comply with the World Meteorological Organization TEMP message standard as specified in TEMP FM35-XI, TEMP SHIP FM36-XI, TEMP MOBIL FM38-XI

	1.7.
	PILOT
	The meteorological system shall comply with the World Meteorological Organization PILOT message standard as specified in PILOT FM32-XI, PILOT SHIP FM33-XI, PILOT MOBIL FM34-XI

	1.8.
	BUFR
	The meteorological system shall comply with the World Meteorological Organization BUFR message standard as specified in BUFR 3’09’052, BUFR 3’09’050 and BUFR 3’09’051.

	2.
	Sounding System Functions - Radiosonde Parameters

	2.1.
	Wind Speed
	

	2.1.1.
	Wind speed
	The meteorological system shall be able to measure and output wind speed in meters per second (m/s), knots (kts), feet per second (ft/s), kilometers per hour (km/h) and miles per hour (mph).

	2.1.2.
	Wind speed range
	The meteorological system shall meet atmospheric wind speed measurement range of 0 m/s to 160 m/s.

	2.1.3.
	Wind speed accuracy
	The meteorological system shall meet atmospheric wind speed accuracy no more than 0.15m/s.

	2.2.
	Wind Direction
	

	2.2.1.
	Wind direction
	The meteorological system must measure and display wind direction on the screen in degrees and thousandths (6400).

	2.2.2.
	Wind direction range
	The meteorological system must operate in a wind direction measurement range from 0 to 360 degrees, from 0 to 6400 thousandths.

	2.2.3.
	Wind direction accuracy
	The meteorological system shall meet atmospheric wind direction accuracy no more than 2 degrees.

	2.3.
	Temperature
	

	2.3.1.
	Temperature
	The meteorological system shall be able to measure and output air temperature in degrees Celsius (°C), Kelvin (K) and Fahrenheit (F).

	2.3.2.
	Temperature range
	The meteorological system shall meet atmospheric air temperature measurement range not in a narrower way, like -90.0°C to +60.0°C.

	2.3.3.
	Temperature accuracy
	The meteorological system shall meet atmospheric temperature measurement accuracy no more than 0.1°C.

	2.3.4.
	Temperature Sensor Check
	The meteorological system radiosonde shall have in-built temperature sensor check performed automatically during radiosonde ground preparations. This shall include comparison of readings from the actual temperature sensor and another one used as a reference. 

	2.4.
	Humidity
	

	2.4.1.
	Humidity
	The meteorological system shall be able to measure and output Relative Humidity in RH %.

	2.4.2.
	Humidity range
	The meteorological system shall meet atmospheric humidity measurement range not in a narrower way, like 0 to 100% RH.

	2.4.3.
	Humidity accuracy
	The meteorological system shall meet atmospheric humidity measurement accuracy no more than 2% Relative Humidity (RH).

	2.4.4.
	Humidity sensor reconditioning
	The meteorological system shall automatically perform reconditioning of the humidity sensor during radiosonde ground preparations to remove possible chemical contaminants accumulated during extended storage.

	2.4.5.
	Humidity Sensor 0% RH Check
	The meteorological system radiosonde shall automatically perform 0% RH check and adjustment of the radiosonde humidity sensor during ground preparations. This check shall be performed without using desiccant. 

	2.4.6.
	Humidity Sensor Heating
	The meteorological system radiosonde shall have humidity sensor heating function to enable humidity sensor de-icing when radiosonde is flying through atmospheric layers with freezing conditions.

	2.5.
	Pressure
	

	2.5.1.
	Pressure
	The meteorological system shall be able to measure and output atmospheric pressure in millibars (mb) and hectopascals (hPa).

	2.5.2.
	Pressure range
	The meteorological system shall meet atmospheric pressure measurement range not in a narrower way, like from surface pressure to 3 hPa.

	2.5.3.
	Pressure accuracy
	The meteorological system shall meet atmospheric pressure measurement accuracy no more than 0.5 hPa not in a narrower range, as from surface pressure to 100hPa and no more than 0.3 hPa not in a narrower range, as from 100 hPa to 10 hPa.

	2.5.4.
	Pressure Calculation
	The meteorological system shall calculate the pressure from GPS satellite ranging codes, combined with differential corrections from the ground station. Pressure calculation shall also use temperature and humidity from the radiosonde.

	2.5.5.
	Pressure Calculation Redundancy
	For redundancy the meteorological system shall be able to use also a radiosonde with pressure sensor instead of GPS based height/pressure calculation.

	2.5.6.
	Surface Met Data
	The meteorological system shall be able to automatically use radiosonde data (including also wind speed and direction) for surface met data during launch if there is no automatic weather station connected to the system.

	3.
	Sounding System Performance

	3.1.
	Height
	The meteorological system shall be able to measure atmospheric conditions at altitudes from surface level up to not less than 20000 meters.

	3.1.1.
	Height calculation
	The meteorological system shall calculate the height from GPS satellite ranging codes, combined with differential corrections from the ground station. 

	3.1.2.
	Height accuracy
	The meteorological system shall meet geopotential height measurement accuracy no worse than 6 meters for the whole measurement height range.

	3.2.
	Range
	The meteorological system shall be able to measure atmospheric conditions no less than 150 km from the meteorological measurement equipment.

	3.3.
	Operating Time

	3.3.1.
	Operating Time (Radiosonde)
	The meteorological system shall be able to measure atmospheric conditions continuously for a period of not less than four (4) hours with a single sounding.

	3.3.2.
	Operating Time (Internal Battery)
	The meteorological system internal batteries shall be able to provide minimum of four (4) hours of operation without recharging. No external UPS shall be used for this capability.

	3.4.
	Measurement Cycle
	The meteorological system shall be able to measure atmospheric conditions at regular interval of not less than 1 per second (sample rate).                 

	3.5.
	GPS Display
	The meteorological system shall be able to display graphically the GPS satellite constellation both as received by radiosonde and the ground receiver.

	3.6.
	Power Supply

	3.6.1.
	Power Supply (Back-up)
	The meteorological system shall be able to be powered by AC power (220V mains or from a generator), external 24 VDC power and internal battery. If any of the power supplies fail there shall be automatic uninterrupted switch over to other power supply.

	3.6.2.
	Power Supply (Auxiliary Devices)
	The meteorological system shall be able to provide power to auxiliary devices (printer, automatic station, etc.) even if external AC or DC power is not available

	3.7.
	Radiosonde Telemetry

	3.7.1.
	Radiosonde transmission
	The meteorological system radiosonde shall comply with ETSI standard
EN 302 054.

	3.7.2.
	Radiosonde Signal Error Correction
	The meteorological system shall use digital error correction code to detect and correct radiosonde transmission and telemetry errors.

	3.7.3.
	Data encryption
	The meteorological system shall be programmable to use data encryption in transmission of upper atmospheric data from radiosonde. Data encryption shall prevent any other system from using the transmitted data.

	3.7.4.
	Frequency Setting
	The meteorological system shall automatically set the radiosonde frequency wirelessly during radiosonde ground preparations. There shall also be manual wireless frequency setting option by the operator. 

	3.7.5.
	Frequency Alert
	The meteorological system shall automatically warn the operator during automatic radiosonde ground preparations if there is another transmission on the same frequency to enable the operator to change the frequency used.

	3.7.6.
	Frequency Lock-on
	The meteorological system receiver shall after automatic radiosonde ground preparations automatically lock-on to the radiosonde frequency and disable receiver controls to prevent operator inadvertently changing the receiver frequency during sounding.

	3.8.
	Radio silence

	3.8.1.
	Radio silence (time)
	The meteorological system shall be programmable to start transmission of upper atmospheric data from radiosonde after up no less than 20 minutes from launch and remain silent before that. Data during radio silence shall be buffered and transmitted after radio silence ends. Radio silence shall prevent locating the launch site.

	3.8.2.
	Radio silence (height)
	The meteorological system shall be programmable to start transmission of upper atmospheric data from radiosonde up no less than 2000 meters height and remain silent before that. Data during radio silence shall be buffered and transmitted after radio silence ends. Radio silence shall prevent locating the launch site.


	3.9.
	Transmission termination

	3.9.1.
	Termination (altitude)
	The meteorological system shall be programmable to cease transmission of upper atmospheric data from radiosonde at an operator selectable altitude.

	3.9.2.
	Termination (time)
	The meteorological system shall be programmable to cease transmission of upper atmospheric data from radiosonde after operator selectable elapsed time.

	4.
	Human Engineering

	4.1.
	Human Engineering (operation)
	Operating the meteorological system wearing winter clothing (arctic mittens) shall be possible as specified in MIL-STD-1472G, Table VII. 

	4.2.
	Connector Types (external)
	The meteorological system shall have all external connectors of military grade with captive protective caps providing IP67 class protection.

	4.3.
	Cables
	The meteorological system shall have all cables with protective caps providing IP67 class protection.

	4.4.
	Keyboard and Key Lighting
	The meteorological system shall have integral keyboard with lighted keys. Individual key characters/symbols shall be backlit to ensure readability in darkened conditions. No external lighting source shall be needed. 

	4.5.
	Display
	The meteorological system display shall have different modes for day display and night display.

	4.6.
	Switch-Off Protection
	The meteorological system shall have protection for accidental electrical switching-off the system. No single action shall cause switching off but minimum of two simultaneous actions are needed to confirm switching-off.

	4.7.
	Sounding Termination Protection
	The meteorological system software shall have protection for accidental termination of sounding by operator. No single action shall terminate sounding but a confirmation is always needed to terminate sounding.

	4.8.
	Portability
	The meteorological system shall be light and be able to be hand carried and come with transportation cases. Each individual transportation case with equipment weight (packed) shall not exceed 36 kg.

	5.
	Maintenance

	5.1.
	Built-In Test
	The meteorological system shall have built in test (BIT) function capable of detection of failures to Line Replaceable Unit (LRU) level including antennas and connections to auxiliary devices.

	5.2.
	Interchangeability
	The meteorological system spare parts shall be fully interchangeable. Replacement of any module, board or mechanical part of the meteorological system by identical spare part shall be possible without need to manually reconfigure the system. There shall be no loss of system settings or stored data or need for any electrical or mechanical adjustment due to spare part change.

	5.3.
	Hour Meter
	The meteorological system shall have built in hour meters (Hobbs meter) to measure both the meteorological system total running time and also the main processor card running time enabling the user to check them at any time.

	5.4.
	Temperature Meter
	The meteorological system shall have temperature meters to measure both the meteorological system internal temperature and also the main processor temperature enabling the user to check them at any time.

	5.5.
	Battery Duration Indicator
	The meteorological system shall have internal battery duration indicator enabling the user to check it at any time.

	5.6.
	Battery Duration Warning
	The meteorological system shall have an internal battery warning displaying remaining battery duration time at regular intervals when operating on internal battery.

	6.
	Environment

	6.1.
	Robustness
	The meteorological system shall be robust to withstand rough handling and transportation.
The equipment shall have no moving parts such as cooling fans or electromechanical hard disk.
The equipment shall have been tested to MIL-STD-810G specifications regarding shock and vibration. 
Official reports of MIL-STD-810G tests shall be provided by the manufacturer.

	6.2.
	Shock proofing
	The meteorological system shall be able to withstand shock during operation, transportation and storage. The equipment shall have been tested to MIL-STD-810G specifications regarding operational shock (6 drops from 2 feet high, unpacked) and transportation shock (26 drops from 4 feet high, packed). 
Official reports of MIL-STD-810G shock tests shall be provided by the manufacturer.

	6.2.1.
	Shock proofing (Radiosonde)
	The radiosondes used by the meteorological system shall be able to withstand shock in their transportation packages during transportation and storage.
The radiosondes in their transportation package shall have been tested to MIL-STD-810G specifications regarding transportation shock (26 drops from 4 feet high).
Official report of MIL-STD-810G shock tests shall be provided by the manufacturer.

	6.2.2.
	Crash hazard proofing
	The meteorological system shall be able to withstand crash hazard when installed in a vehicle. The meteorological system shall have been tested to MIL-STD-810G specifications regarding crash hazard shock.
Official reports of MIL-STD-810G crash hazard shock tests shall be provided by the manufacturer.

	6.3.
	Vibration proofing
	The meteorological system shall be able to withstand vibration during operation and transportation by wheeled and tracked vehicle, ship and aircraft. The equipment shall have been tested to MIL-STD-810G specifications regarding operational and transportation vibration. 
Official reports of MIL-STD-810G vibration tests shall be provided by the manufacturer.

	6.3.1.
	Vibration proofing (Radiosonde)
	The radiosondes used by the meteorological system shall be able to withstand vibration during transportation (Wheeled vehicle and ship) and storage in their transportation packages.
Official reports of MIL-STD-810G vibration tests shall be provided by the manufacturer.

	6.4.
	Tropicalization
	The meteorological system shall be tropicalized. The equipment shall have been tested not lower than +50°C operational temperature according to MIL-STD-810G specifications. 
Official report of MIL-STD-810G operational temperature test) shall be provided by the manufacturer.

	6.4.1.
	Tropicalization (Radiosonde)
	The radiosondes used by the meteorological system shall be able to operate in tropical conditions. The radiosondes shall have been tested not lower than +50°C operational temperature according to MIL-STD-810G specifications. 
Official report of MIL-STD-810G operational temperature test shall be provided by the manufacturer.

	6.5.
	Winterization
	The meteorological system shall be winterized. The equipment shall have been tested not higher than -30°C operational temperature. 
Official report of operational temperature test shall be provided by the manufacturer.

	6.5.1.
	Winterization (Radiosonde)
	The radiosondes used by the meteorological system shall be able to operate in arctic conditions. The radiosondes shall have been tested not higher than -30°C operational temperature according to MIL-STD-810G specifications.

	6.6.
	Tightness

	6.6.1
	Dust tightness
	The meteorological system shall be protected against infiltration of dust and sand according to IEC 60529, IP6X Protection Class. Official report of IEC 60529, IP6X test shall be provided by the manufacturer.

	6.6.2
	Water tightness
	The meteorological system shall be water tight according to IEC 60529, IPX5 Protection Class. Official report of IEC 60529, IPX5 test shall be provided by the manufacturer.

	6.6.3.
	Sand and Dust proofing
	The meteorological system shall be protected against settling dust and blowing sand and dust according to MIL-STD-810F specifications.
Official report of MIL-STD-810F settling dust and blowing sand and dust tests shall be provided by the manufacturer.

	6.6.4
	Storage
	The meteorological system shall be able to withstand storage temperatures from -40°C to +71°C. The equipment shall have been tested not in a narrower range, as -40°C to +71°C storage temperatures according to MIL-STD-810G specifications. 
Official report of MIL-STD-810G storage temperature test shall be provided by the manufacturer.

	6.6.5.
	Storage (Radiosonde)
	The radiosondes used by the meteorological system shall be able to be temporarily stored in tropical and arctic conditions. The radiosondes shall have been tested not in a narrower range, as -40°C to +60°C storage temperatures according to MIL-STD-810G specifications.
Official report of MIL-STD-810G storage temperature test shall be provided by the manufacturer.

	6.6.6.
	Storage (Stacking)
	The radiosonde transportation packages shall be able to be stacked during transportation and storage. The radiosonde packages shall have been tested to ISTA 2A Compression test (no less than 450 kg).
Official report of ISTA 2A compression test (no less than 450 kg) shall be provided by the manufacturer.

	6.6.7.
	Coastal and Marine Environment
	The meteorological system shall be able to withstand coastal and marine environment with high humidity and salt spray.
The equipment shall have been tested not in better conditions than: from 5 to 95% Relative Humidity (RH), 5% salt spray/fog and 4 inch/hour wind driven rain according to MIL-STD-810G specifications.
Official reports of these MIL-STD-810G tests shall be provided by the manufacturer.

	7.
	Electromagnetic Emission and Immunity
	The meteorological system shall be compliant with MIL-STD-461F emission and susceptibility requirements.

	8.
	Accessories
	

	8.1.
	Antennas
	

	8.1.1.
	Portable Antenna Set
	The meteorological system shall have a portable antenna set for reception of radiosonde and GPS signals.

	8.1.1.1.
	Range
	Antenna reception range shall be not less than 150 km.

	8.1.1.2.
	Cable length
	Antenna cable length shall be not less than 20 meters.

	8.1.1.3.
	Captive parts
	The portable antenna set shall have captive parts/cables and shall fold down for transportation without removing any parts.

	8.1.1.4.
	Transportation case
	The portable antenna set shall have a transportation case.

	8.1.2.
	Vehicle Antenna
	The meteorological system shall have an antenna suitable for vehicle installation for reception of radiosonde and GPS signals.

	8.1.2.1.
	Range
	Antenna reception range shall be not less than 150 km.

	8.1.2.2.
	Cable length
	Antenna cable length shall be not less than 6 meters.

	8.1.2.3.
	Captive parts
	The vehicle antenna shall have captive parts and cables.

	8.1.2.4.
	Transportation case
	The vehicle antenna shall have a transportation case.

	8.2.
	Vehicle Installation Kit
	The meteorological system shall have a vehicle installation kit for installation of the system into a vehicle.

	8.2.1.
	Quick locks
	The vehicle installation kit shall have quick locks for installation and removal of the meteorological system from vehicle to storage without any tools.

	8.3.
	Printer
	The meteorological system shall have a ruggedized printer as a manual back-up for message transfer.

	8.4.
	Balloon Launcher
	The meteorological system shall have a balloon launcher for inflating balloons safely in the field during strong wind conditions.

	8.4.1.
	Balloon size
	The balloon launcher shall be able to inflate balloon sizes from 100 gram to 600 gram.

	8.4.2.
	Captive parts
	The balloon launcher shall have captive major parts and shall fold down for transportation.

	8.4.3.
	Material
	The balloon launcher shall use Universal Camouflage canvas MIL-C-43734 in its construction.

	8.4.4.
	Transportation case
	The balloon launcher shall have a transportation case.
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5. OTHER SOUNDING SYSTEM REQUIREMENTS


5.1. The host procesor of the Sounding System must be equipped with a liquid crystal display.
5.2. The Sounding System shall allow the exchange of meteorological data by radio communication using data packets (radio communication equipment are not included in the object of purchase).
5.3. Sounding System software instructions shall be provided in English and/or Lithuanian.
5.4. It shall be possible to output meteorological data to external devices and provide paper copies.
5.5. The portable antenna of the Sounding System shall be mounted on a tripod and maintained by a single soldier.
5.6. The transport antenna of the Sounding System shall be provided for mounting on the vehicle.
5.7. The launching system of the Sounding System shall be non-powered and shall be maintained by a single operator.
5.8. The Sounding System shall be capable of transmitting meteorological radar data to the battalion and battery fire control centres through the artillery command and control system.
5.9. It shall be possible to connect the meteorological system to external power supplies.



6. [bookmark: _Toc462219288]TRAINING
6.1. The Contractor shall train the radar not fewer than 2 operator to work with the equipment independently.
6.2. The Contractor shall train the meteorological system software administrator and the maintenance specialist to independently perform maintenance and servicing tasks for the meteorological system.
6.3. The training shall be completed by the Contractor no later than three months from the date of delivery of the equipment.








7. [bookmark: _Ref457413101][bookmark: _Toc462219290]SUPPORT, MAINTENANCE, REPAIR, WARRANTY PERIOD
7.1. The Contractor shall perform testing of the Sounding System.
7.2. The Contractor shall guarantee (for at least 24 months) the repair of the meteorological system.


Note: In case of differences in, the English text, version shall prevail.
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