


ITB26/03170: Strengthening the Air Quality Monitoring Infrastructure in the Republic of Moldova
Annex 2: Technical Responsiveness Table

	Item No
	Equipment 

	Minimum Technical Requirements
	√
YES
	√
NO
	Please provide the exact technical specifications/ requirements for the proposed goods, including offered Brand and make 

	
Equipment housing with installations


	1
	Equipment housing
	1.	Stand-alone self-contained cabinet
2.	Minimal dimensions: pls see the requirements for each stations. 
3.	Walls: 35 mm sandwich panel, both sides of the panels are of texture, galvanized and coated steel sheet, fireproof.
4.	Ingress Protection (IP) rating - IP56 enclosure
5.	Materials: long time persistent material to high ultraviolet radiation, humidity, dust and corrosive environment
6.	Thermal insulation, heat transfer coefficient < 0.6W/m2
7.	Roof: flat to enable fixing of sampling systems, covered with anti-slip material and properly fenced (safety aspect, prevention of falling from the roof), sufficient drainage or gradient to prevent accumulation of water, capable of minimum 300 kg loading, access by stairs or ladder. The roof should be equipped with sealable penetrations for instrument sampling probes. Location, dimensions and numbers of the penetrations must be agreed with the final customer at the designing stage.
8.	Door: width 0.9 m, height 2 m, lockable with a set of 5 keys. Note that the same keys need to fit to all stations.   
9.	Floor: water resistant and covered with anti-static material, load capacity minimum 250 kg/m2
10.	Ability for transportation by crane via top four corners eyebolt. 
12.	Operating temperature may vary inside between 5°C and 40°C
13.	Operating humidity may vary inside between 50% and 90% relative humidity
14.	For equipment situated outside the air-conditioned shelter, the operating temperature may vary between -20°C and +50°C.
	
	
	

	2
	Doubled external installation grounded electrical outlets
	1. Mounting type: wall mounted,
2. Number of sockets: double or (2 positions),
3. Nominal voltage 220-230 V,
4. Nominal current: 16 A,
5. Nominal frequency: 50 Hz,
6. Protection contact: grounding,
7. Protection degree: IP20 for indoor use,
8. Housing material: fireproof, resistant white plastic
	
	
	

	3
	Double external installation electrical switch
	1. Mounting type: wall mounting,
2. Number of modules: double or (2 independent circuits),
3. Rated voltage: 220-230 V,
4. Rated current: 10 A,
5. Rated frequency: 50 Hz,
6. Operation mode: mechanical via flap or button
7. Protective contact: earthing,
8. Protection degree: IP20 for indoor use,
9. Housing material: white flame retardant, resistant plastic.
	
	
	

	4
	LED for internal illumination
	High energy efficient LED tube light with T5 or T8 model, bridge mounting (220V/20Wt)
	
	
	

	5
	LED for external illumination
	A-shaped high energy efficient LED bulb with external wall mounting, integrated into a moisture resistant luminaire (220V/10Wt).
	
	
	

	6
	Electric protection
	1. Operating voltage: 220-230 V, tolerance +-10%
2. Short circuit, overvoltage and overcurrent protection (fuse),
3. Resistance to electrostatic discharges,
4. All protective equipment must operate in the range - 40....+60 degrees Celsius,
5. Electrical safety for electrical measuring equipment (e.g. IEC 62368-1 or IEC 61010-1).
	
	
	

	7
	Lightning protection
	Kit for grounding and protecting electrical equipment against lightning that need to contain a sharp stake with dimensions 20 mm x 1.5 m x 6 m copper.
	
	
	

	8
	Uninterruptible Power Supply
	1. RACK-MOUNTABLE UNINTERRUPTIBLE POWER SOURCE (UPS)
2. Form factor: 19-inch rackmount UPS with integrated battery pack
3. Topology and power: On-line double conversion with PFC with rated Power of min. 5kVA.
4. Management ports: USB, supports Network Management Module, LCD display with button interface for status and diagnostics
5. Input Specifications: Single-phase input 
6. Short Circuit Current: 120 A
7. Output Specifications: Single-phase output with voltages of min. 208/220/230/240/250V (+/- 1%).
8. Efficiency: Up to 98%
9. Expected Battery Life (years): Min 3 years
10. Output Connections: Rackable grounded PDUs must be supplied to accommodate minimum 24 C13 or Schuko outlets.
11. Battery Specifications and extended runtime: Maintenance-free, rechargeable, valve-regulated lead-acid batteries; support of a minimum of 2 extended runtime modules per UPS.
12. Autonomy: Battery packs or extended battery modules will be sized to provide at least 1.5 hours of autonomy for a 1.3kW load.
13. Environmental and Safety: Operating Temperature: 10° to 40° C
Humidity (Operation): 20% to 80% (non-condensing)
14. Compatible with hybrid power input (grid / photovoltaic inverter); automatic transfer supported.
15. Compatible with automatic generator start signal interface.
	
	
	

	9
	Air Conditioning Unit
	1. Efficiency A++ 
2. Must be able to maintain the internal temperature at 15-25°C (tolerance ± 2°C) 
3. Nominal voltage: 220-230 V,
4. Nominal frequency: 50 Hz,
5. Cooling capacity 3.5 kW,
6. Heating capacity 3.8 kW
7. Refrigerant: R32
8. Special functions: self-diagnosis, automatic restart
9. Warranty: minimum 5 years
	
	
	

	10
	Rack suitable for offered monitoring equipment
	1. Dimension: 19”
	
	
	

	11
	Desk with two drawers
	2. Dimensions: approx. 1400 mm (L), 800 mm (W), 800 mm (H).
3. Desktop: min. 25 mm MFC/MDF with ABS edging, load capacity 50 kg.
4. Structure: stable frame with 2 drawers on metal runners.
	
	
	

	12
	Chair
	1. Adjustable seat height: 400–520 mm, ergonomic backrest with tilt/lock.
2. Seat cushion: High-density foam (≥50 mm) with fabric upholstery.
3. Five-star base with castors (Ø ≥ 600 mm), load capacity ≥ 120 kg, 360° swivel.
	
	
	

	13
	Fire extinguisher
	1. Fire extinguisher with powder OP-5,
2. Capacity - 5 kg, 
3. Working pressure: MPa1.4±0.2
4. Throw length, not less than 3 m.
5. Manual operation,
6. With wall mounting stand up to 1m. height
	
	
	

	14
	First aid kit
	1. Type: Compact, wall-mountable kit suitable for small office/technical station.
2. Contents: Basic items for minor injuries – bandages, plasters, antiseptic wipes, gloves, scissors, and adhesive tape.
3. Standards: Compliant with EN 13169 or national first aid kit regulations.
	
	
	

	15
	Fence, posts and gate
	Fence:
1. Type: Galvanized mesh.
2. PAN-EUR-170/3.8 model with medium square or rectangular mesh, 
3. Height - 1700 mm, 
4. Wire thickness - 3.8 mm; rust- and weather-resistant;
Posts: Galvanized, securely anchored in concrete.
Gate: galvanized, model PAN-EUR-170/3.8 with medium square or rectangular mesh, height - 1700 mm, width - 800 mm, wire thickness - 3.8 mm. equipped with 5 keys (identical for all stations)
	
	
	

	16
	Surveillance camera
	1. Matrix: 1 / 2.9” Progressive Scan CMOS; 
2. Sensitivity in color (Lk): 0.01; 
3. Varifocal lens: 4 - 9 mm; 
4. Focusing is manual, with fixing; 
5. Day / night ICR filter; 
6. IR illumination range, m 30; 
7. Main and additional flows 1920x1080 - 25k / s; Hardware image enhancement mode WDR, DNR noise reduction, ROI quality selection; H.265, H.265 + video compression standard; 
8. Network interface 1 RJ45 10 / 100Mb; 
9. ONVIF network functions (PROFILE S, G); 
10. Street type with built-in heating;
Universal bracket (mounting on a rectangular column, vertical surface); 
11. Operating temperature conditions -30 ° C ~ + 60 ° C; PoE + power supply; 
Protection IP67, IK10. CCTV cyber security built-in
12. Supports integration with centralized monitoring and control software (ONVIF protocol).
	
	
	

	
Analyzer equipment


	17
	Automatic analyzer for PM10 and PM2,5
	1. Operation Principle: Oscillating microbalances,  ß-ray  attenuation,  or  insitu  optical methods (prEN 16450:2017)
2. Certification: Certificate which demonstrates the equivalency of the tested analyzer with the reference method according to the EN12341 or U.S. EPA Federal Equivalent Method for PM10 and for PM2,5 is required. Type approvals are required. 
3. Sampling system: PM10/ PM2,5 size selective inlet or non-size selective inlet in case of optical method; straight metal pipe of stainless steel or stainless steel with humidity extraction
4. Ranges/Ranging: 0-5,000 g/m3; user selectable ranges, manual, automatic and remote-controlled ranging
5. Unit: g/m3
6. Lower detectable limit: 2 g/m3 (24 hour)
7. Precision: 1 g/m3
8. Measuring cycles: 1 min to 1 h
9. Flow rate: Automatic flow rate control, flow rate accuracy:  ≤ 2 % of sampling flow rate
10. Operating temperature: 0 – 50 C
11. Environmental parameter: Ambient humidity: 0-90% RH, noncondensing Ambient temperature: -30 to +50°C
12. Output: Serial interface RS-232/RS-485 and USB interface and/or ethernet
13. Data storage: Capacity to store at least three months of data
14. Power supply: 220-240 V, 50-60 Hz
	
	
	

	18
	Automatic analyzer for ozone (O3)
	1. Operation Principle: UV absorption (EN 14625:2024)
2. Certification: According to EN 15267:2024
3. Ranges/Ranging: Min: 0-100 ppb full scale, max: 0-10,000 ppb and adjustable for other ranges; manual, automatic and remote-controlled ranging
4. Unit: g/m3, ppb (selectable)
5. Zero noise: < 0.25 ppb
6. Lower detectable limit: < 0.50 ppb
7. Zero drift: < 1.0 ppb (24 hours)
8. Span drift: < 1.0 % of reading (24 hours)
9. Precision: 1 ppb
10. Linearity: 1% of the measured value (full scale)
11. Response time (T90): < 120 sec
12. Operating temperature: 5 – 40 C
13. Input: Standard I/O
14. Output: Serial interface RS-232/RS-485 and USB interface, 1 Ethernet 10/100, status relays (failure, zero, span), optional selectable voltage, analogue voltage output, software selectable range, at least one 4-20 mA current output and power indication
15. Data storage: Capacity to store at least three months of data
16. Power supply: 220-240 V, 50-60 Hz
17. Compensation: Automatic energy, temperature and pressure compensation
18. Function Control: Function control of 2 points (zero and span) automatically (every 23 or 25 hours), manual and remote controlled
19. Zero / Span: Internal ozone generator, zero air cartridges (or other similar system)
20. Calibration unit: Ozone generator controlled via RS232 interface, multiple ozone levels from 0 to 500 ppb, MFC controlled gas flow 0 – 5 l/min
21. Display: Multi-character with indication of all parameters at the same time and alarms/errors
22. Dimensions: Fit into a standard 19" rack
23. Accessories: At least 3 m teflon sampling tubing and necessary connection elements. Variable bolts, nuts, cable binders and other fixing materials
	
	
	

	19
	Automatic analyzer for nitrogen oxides (NO, NO2, NOX)
	1. Operation Principle: Chemiluminescence (EN 14211:2024)
2. Certification: According to EN 15267:2024
3. Ranges/Ranging: Min: 0-5 ppb full scale, max: 0-1,000 ppb and adjustable for other ranges; manual, automatic and remote-controlled ranging
4. Unit: g/m3, ppb (selectable)
5. Zero noise: < 25 ppt     Not TL < 0.2 ppb
6. Lower detectable limit: < 50 ppt     Not TL < 0.4 ppb
7. Zero drift: < 0.1 ppb (24 hours) Not TL < 0.4 ppb
8. Span drift: < 0.5 % of reading (24 hours) Not TL +- 1 %
9. Precision: 0.5 % of reading
10. Linearity: 1% of the measured value (full scale)
11. Response time (T90): < 60 sec
12. Operating temperature: 5 – 40 C
13. Input: Standard I/O
14. Output: Serial interface RS-232/RS-485 and USB interface, 1 Ethernet 10/100, status relays (failure, zero, span)
15. Data storage: Capacity to store at least three months of data
16. Power supply: 220-240 V, 50-60 Hz
17. Compensation: Automatic temperature and pressure compensation
18. Function Control: Function control of 2 points (zero and span) automatically (every 23 or 25 hours), manual and remote controlled
19. Zero / Span: Permeation oven, permeation tube, zero air cartridges (or other similar system)
20. Calibration unit: Dilution unit for NO span gas (30 ppm) with integrated ozone generator for GPT, RS232 controlled, MFC controlled zero air flow 0 – 5 l/min, MFC controlled NO span gas flow 0 – 50 ml/min, gas cylinder approx. 30 ppm NO in N2 including pressure reducer (full pressure: 150 bar, stability period: minimum 12 months, accuracy
21. Display: Multi-character with indication of all parameters (NO, NO2, NOx) at the same time and alarms/errors
22. Dimensions: Fit into a standard 19" rack
23. Accessories: At least 3 m teflon sampling tubing and necessary connection elements. Variable bolts, nuts, cable binders and other fixing materials.
	
	
	

	20
	Automatic analyzer for carbon monoxide (CO)
	1. Operation Principle: Non-dispersive infrared spectroscopy using gas filter correlation (EN 14626:2024)
2. Certification: According to EN 15267:2024
3. Ranges/Ranging: Min: 0-1 ppm full scale, max: 0-1,000 ppm and adjustable for other ranges. Manual, automatic and remote-controlled ranging
4. Unit: g/m3, mg/m3, ppb, ppm (selectable)
5. Zero noise: < 0.02 ppm
6. Lower detectable limit: < 0.04 ppm
7. Zero drift: < 0.1 ppm (24 hours)
8. Span drift: < 1.0 % of reading (24 hours)
9. Precision: 0.5 % of reading
10. Linearity: 1% of the measured value (full scale)
11. Response time (T90): < 120 sec
12. Operating temperature: 5–40 C
13. Input: Standard I/O
14. Output: Serial interface RS-232/RS-485 and USB interface, 1 Ethernet 10/100, status relays (failure, zero, span), optional selectable voltage, analogue voltage output, software selectable range, at least one 4-20 mA current output and power indication
15. Data storage: Capacity to store at least three months of data
16. Power supply: 220–240 V, 50-60 Hz
17. Compensation: Automatic temperature and pressure compensation
18. Function Control: Function control of 2 points (zero and span) automatically (every 23 or 25 hours), manual and remote controlled.
19. Zero / Span check: CO gas cylinder, internal zero filter / zero air cartridges (or other similar system)
20. Calibration unit: Dilution unit for CO span gas controlled via RS232, MFC controlled zero air flow 0 – 5 l/min, MFC controlled span gas flow 0 – 50 ml/min, gas cylinder CO approx. 80 ppm in synthetic air (full pressure: 150 bar, stability period: minimum 12 months, accuracy: ± 2 % maximum), pressure reducer
21. Display: Multi-character with indication of all parameters at the same time and alarms/errors
22. Dimensions: Fit into a standard 19" rack
23. Accessories: At least 3 m teflon sampling tubing and necessary connection elements. Variable bolts, nuts, cable binders and other fixing materials
	
	
	

	21
	Automatic analyzer for sulphur dioxide (SO2)
	1. Operation Principle: UV fluorescence (EN 14212:2024)
2. Certification: According to EN 15267:2024
3. Ranges/Ranging: Min: 0-5 ppb full scale, max: 0-2,000 ppb and adjustable for other ranges. Manual, automatic and remote-controlled ranging
4. Unit: g/m3, ppb (selectable)
5. Zero noise: < 25 ppt	Not TL < 0.5 ppb
6. Span drift: < 1.0 % of reading (24 hours) Not TL < 1.0 % (24 h)
7. Precision: 0.5 % of reading Not TL < 0.5 %
8. Linearity: 1% of the measured value (full scale) Not TL 1% of the measured value (full scale)
9. Response time (T90): < 140 sec
10. Operating temperature: 5 – 40 C
11. Input: Standard I/O
12. Output: Serial interface RS-232/RS-485 and USB interface, 1 Ethernet 10/100, status relays (failure, zero, span), optional selectable voltage, analogue voltage output, software selectable range, at least one 4-20 mA current output and power indication
13. Data storage: Capacity to store at least three months of data
14. Power supply: 220-240 V, 50-60 Hz
15. Compensation: Automatic UV energy, temperature and pressure compensation
16. Function Control: Function control of 2 points (zero and span) automatically (every 23 or 25 hours), manual and remote controlled.
17. Zero / Span: Permeation oven, permeation tube, zero air cartridges (or other similar system)
18. Calibration unit: Permeation system controlled via RS232 interface, temperature stability of permeation oven < 0.1°C, span gas flow 0 – 5 l/minute, MFC controlled flow, SO2 permeation tube approx. 250 ng/min at 50°C, life time of the permeation tube shall be at least 18 months.
19. Display: Multi-character with indication of all parameters at the same time and alarms/errors
20. Dimensions: Fit into a standard 19" rack
21. Accessories: At least 3 m teflon sampling tubing and necessary connection elements. Variable bolts, nuts, cable binders and other fixing materials
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	Automated online analyzer for volatile organic compounds (BTEX) – (benzene, toluene, ethylbenzene, and xylene)
	General Requirements: 
1. Designed for continuous, online measurement of benzene and related aromatic VOCs (at least BTEX: benzene, toluene, ethylbenzene, xylenes) in ambient air.
2. Measurement method: automated gas chromatography (GC) with integrated pre-concentration, equipped with a suitable detector (PID or FID).
3. Comply with the EU Ambient Air Quality Directive 2008/50/EC (and amendments) and relevant CEN standards for VOC measurement (EN 14662-3).
4. Suitable for operation in air quality monitoring stations (outdoor environment, sheltered, with power supply, temperature-controlled).
Measurement Performance:
5. Measurands: At least benzene, toluene, ethylbenzene, o-, m-, p-xylene. Optionally styrene, 1,3-butadiene, other VOCs.
6. Detection limit (LOD): ≤ 0.1 µg/m³ (benzene), or better.
7. Lower measurement range: from 0.1 µg/m³.
8. Upper measurement range: up to at least 50 µg/m³.
9. Accuracy / uncertainty: shall meet Directive 2008/50/EC requirement for benzene (data quality objective: 25% uncertainty, 90% data capture).
10.  Repeatability: ≤ 2% at relevant concentrations.
11. Linearity: ± 5% over full measurement range.
12. Time resolution: ≤ 1 hour (shorter averaging possible).
13. Response time: ≤ 30 minutes for benzene.
Technical Features:
14. Detection principle:
· Preferred: GC with Flame Ionization Detector (FID) for sensitivity, linearity, robustness.
· Alternative: GC with Photoionization Detector (PID) if proven to achieve detection at benzene limit value (5 µg/m³ annual mean) and below.
15. Sample handling: automatic pre-concentration system (adsorbent trap, thermal desorption, or equivalent).
16. Feed gases (if FID): external or built-in provision for hydrogen, zero air, carrier gas (e.g. nitrogen/helium). Gas consumption must be specified and required gas for the operation has to be included (gas needed for 1 to 2 years operation).
17. Automatic calibration: system shall support zero/span checks (with calibration gas input).
18. Internal standard: optional but desirable for improved stability.
19. Operating conditions:
· Temperature: –20 to +40 °C (station controlled environment).
· Humidity: up to 90% RH, non-condensing.
· Power: 220–240 V, 50 Hz.
Data Handling & Integration
20. Digital outputs: RS232/RS485, TCP/IP, USB, or equivalent.
21. Data formats: compatible with central data acquisition systems (CSV, XML, AirBase formats).
22. Local storage: minimum 30 days of raw and processed data.
23. Remote access: possibility for diagnostics, software updates, and data retrieval.
Quality Assurance / Quality Control
24. Instrument must be CEN-certified or equivalent (EN 14662-3).
25. Supplier must provide documentation of certification, performance tests, and uncertainty assessment.
26. Instrument shall allow regular field calibration with standard gas mixtures. Calibration gas(es) cylinder(s) should be included with certified concentration.
27. Maintenance intervals shall not be less than 6 months (excluding calibration).
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	Sampler for cations and anions on PM2.5 filters
Sampler for cations and anions on PM10 filters
Sampler for heavy metals on PM10 filters
Sampler for polycyclic aromatic hydrocarbons on PM10 filters
Sampler for Benzo[a]pyrene (polycyclic aromatic hydrocarbons) on PM10 filters
Heavy metals sampler
	1. Operation Principle: Gravimetric mass determination according to EN 12341:2023
2. Single-filter sampling period: 24 h ± 1 h
3. Sampling inlet design: PM10 and PM2.5 inlets, according to EN 12341:2023 
4. Flow rate: Nominal flow rate: 2.3 m3/h at ambient conditions Constancy of sample volumetric flow: < 2% sampling time
5. 2 Filter magazine per sampler: e.g. for 17 filters, peltier element for cooling and heating the filter magazine < 20°C.
6. Operation temperature range: 5°C to 40°C surrounding air temperature (in container)
7. Availability: > 90 % (in a period of three month)
8. Period of unattended operation: minimum of 14 days by using automatic filter change
9. Control: microprocessor control, programmable starting time. Sampling data output: via serial RS 232 port or TCP/IP (LAN). Continuous recording of operational parameters (at least flow rate, pressure drop across the filter, sampling time and sample volume, air temperature in filter section, temperature of filter storage, during operation (sampling and idle phase).
10. Power supply: 230 Vac/ 50 Hz ±10 %
11. Installation: Suitable for outdoors use (outdoor cabinet included)
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	Manual low volume PM sampler (LVS) (PM10 and PM2,5)
	General Requirements:
1. Designed for gravimetric determination of PM₁₀ and PM₂.₅ in ambient air.
2. Comply with the reference method defined in the EU Ambient Air Quality Directive 2008/50/EC and related standards: EN 12341:2023 – “Ambient air – Standard gravimetric measurement method for the determination of the PM₁₀ or PM₂.₅ mass concentration of suspended particulate matter.”
3. Suitable for outdoor operation in fixed air quality monitoring stations and in stand-alone field sites.
Sampling Performance:
4. Sampling flow rate: nominal 2.3 m³/h ± 5% (as required in EN 12341:2023).
5. Flow control: fully automatic, electronically controlled with continuous feedback; accuracy ± 2% of set point.
6. Flow measurement: based on mass flow or volumetric flow with temperature and pressure compensation.
7. Sampling time: programmable, up to 24-hour sampling period, with start/stop timers and programmable calendar.
8. Size-selective inlets:
· PM₁₀ inlet – compliant with EN 12341:2023 cut-off characteristics.
· PM₂.₅ inlet – compliant with EN 12341:2023 cut-off characteristics.
· Interchangeable design preferred.
9. Filter holder: capable of holding 47 mm or 50 mm filters (standard quartz, Teflon, or glass fiber).
10. Leak check: automatic leak test capability before/after sampling.
 Instrument Construction:
11. Instruments will be placed inside the air quality monitoring station operation (–20 to +40 °C).  Sampling tube will go through station roof and inlet is located outside. Double tube construction should be included;  cabin air is used for heating inner sampling tube or using external heater.
12. User interface: digital display and keypad or touchscreen for flow control, sample programming, and status monitoring.
13. Data logging: sampling duration, average flow, flow deviations, temperature, pressure, and alarms stored in internal memory (minimum 1 year of data).
14. Communication: USB port or RS232/RS485 for data download; optional remote access (GSM/4G modem or Ethernet).
15. Power supply: 220–240 V, 50 Hz; low power consumption (<100 W typical).
Quality Assurance / Quality Control:
16. Instrument must be certified or type-approved according to EN 12341:2023 reference method (documentation to be provided by supplier).
17. Flow calibration shall be possible using an external reference flow calibrator (not proprietary, EN 12341:2023 traceable).
18. Instrument shall include alarms for flow deviation, power failure, leak detection, and filter holder errors.
19. Instrument shall record data also when it is on but not sampling; e.g. when the sampled filter is in the sampler.
Delivery must include at minimum:
20. PM₁₀ and PM₂.₅ inlets (1 each per sampler).
21. Filter holders; sufficient for continuous operation including storage, at least 10 filter holders per sampler
22. FILTERS 
23. Filter case;  for filter storage in filter holders in station fridge etc.
24. Calibration kit / adapter for external flow calibrator.
25. Spare parts and consumables for at least 2 year of operation (fuses, tubing, seals, etc.).
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	Automatic precipitation sampler (EMEP)
	Type of equipment
1. Automatic precipitation sampler, wet-only type, with the capability for sequential collection in multiple separate containers.
2. Designed for use in the national air quality and environmental monitoring network.
3. Compliant with the requirements of the EMEP/UNECE programme for precipitation collection and analysis.
4. Ensures representative samples for the analysis of:
Cations: Na⁺, K⁺, Ca²⁺, Mg²⁺, NH₄⁺
Anions: Cl⁻, SO₄²⁻, NO₃⁻
Operating mode
5. Automatic opening only during precipitation events (detection via heated rain sensor).
6. During dry periods, the system remains closed to prevent contamination from dust and dry deposition.
7. Automatic switching between containers (8–10 positions) for separate collection of each precipitation event.
Collection surface and system
8. Collection funnel: standardized diameter 160 mm ± 10 mm (EMEP standard).
9. Material: inert (Teflon, high-density polyethylene, or inert-coated stainless steel).
10. Bird and leaf protection

Collection containers
11. 8–10 containers, each with a usable volume of 1–2 liters.
12. Material: polyethylene or inert glass, compatible with cation/anion chemical analyses.
13. Positioned in a rotating drum or equivalent system, operated automatically.

Control and data
14. Internal microcontroller for sequential management of containers.
15. Internal memory for logging events (date and time of opening/closing).
16. Digital communication interface (USB/RS232/Ethernet/GPRS) for integration into national monitoring systems and stations.
Operating conditions
17. Temperature range: –25 °C … +50 °C.
18. Heating system for sensor and funnel (prevents freezing and snow accumulation).
19. Weather-resistant enclosure (IP65 or equivalent).

Power supply
20. 220–240 V AC / 50 Hz.
21. Option for alternative operation with 12 V DC and solar panel.
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	Automatic analyzer sampler for elemental carbon and organic carbon
	1. Operation Principle: Semicontinuous thermal-optical transmittance instrument for elemental carbon and organic carbon (EC/OC) measurements, EN 16909:2017
2. Reference method:  EN 16909:2017. Ambient air - Measurement of elemental carbon (EC) and organic carbon (OC) collected on filters, with semicontinuous field analyzer.
3. Certification: CE
4. Instrument details: A thermal-optical analyzer that allows EC and OC partitioning based on particulate carbon volatilization and oxidation, and optical correction of pyrolysis by using the light transmittance of the sample. 
5. Ranges/Ranging: 0.2-100 ug/m3 (2 h)
6. Unit: µg/m3 (µg)
7. Detection limit: Elemental carbon (EC): 0.2 ug/m3 (or lower); Organic carbon (OC): 0.2 ug/m3 (or lower)
8. Accuracy: The accuracy of TC measurements of an external standard (e.g. sucrose solution) shall be ± 10 %.
9. Thermal protocol: EUSAAR2 protocol
10. Power supply: 200-240 V, 50-60 Hz
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	Automatic analyzer sampler for gaseous-phase mercury
	1. Operation Principle: Online could vapor atomic fluorescence spectrometer (CVAFS) with gold trap preconcentration (EN 15852:2010)
2. Certification: CE, According to EN 15852:2010
3. Ranges/Ranging: Suitable for ambient concentrations in rural areas. The minimum requirement for lower limit is 0.1 ng/m3, and no requirement for upper limit.
4. Unit: ng/m3
5. Lower detectable limit: < 0.1 ng/m3
6. Zero check: < 0.1 ng/m3 (shall be maintained during the guarantee period)
7. Span check: ± 5% of the target value (shall be maintained during the guarantee period)
8. Accessories: Sample lines of Teflon (minimum 5 m) and necessary connection elements; 2-year maintenance package including necessary spare parts for the whole system including e.g. spare inlet filters, 2 UV-lamps, and a gold cartridge pair; Software for the instrument. 
9. Power supply: 220–240 V, 50-60 Hz
10. Guarantee: 2-year full guarantee with full maintenance included (annual maintenance and additional maintenance as needed)
11. Function Control: Function control/calibration of 2 points (zero and span) automatically (e.g. every 71 hours).
12. Zero, span and calibration: Analyzer shall be equipped with zero source, internal span/calibration source, and external span/calibration unit, of which one shall be used for calibration and the other for span. The zero shall be below lower detectable limit. Span shall remain below ± 5% of the target value.
13. Display: Multi-character with indication of all parameters and alarms/errors
14. Dimensions: Fit into a standard 19" rack
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	Mini meteorological stations that measures wind direction, wind speed, temperature, atmospheric pressure, air humidity and solar radiation intensity)
	General requirements: 
1. Purpose: ambient meteorological measurements for continuous monitoring,
2. Mounting: on pole or mast (options: 1 m — 10 m), corrosion-resistant material (aluminum or galvanized steel)
3. Mounting kit: 25–60 mm pole clamp, leveling plate.
4. Anti-freeze/active suction options (if applicable).
5. Documentation: initial calibration certificates, installation manual, electrical diagrams, mapping files for Modbus/SDI-12.
Wind speed sensor: 
1. Recommended types: ultrasonic (no moving parts) or cup (mechanical).
2. Measuring range: 0.1 … 60 m/s (cup) / 0 … 75 m/s (ultrasonic).
3. Typical accuracy: ±0.1 … ±0.5 m/s or ±1–3% of reading (depending on model).
4. Resolution: 0.01 m/s.
5. Dynamic response: response time ≤ 1 s (for real-time measurements).
6. Operating temperature: -40 … +60 °C.
7. Compatible with centralized data management software; supports data synchronization with extended analyzer suite.
Wind direction sensor: 
1. Range: 0 … 360°
2. Accuracy: ±2° … ±5° (mechanical); ultrasonic: ±1°–±2°.
3. Resolution: 1°.
4. Output type: proportional voltage, RS485 Modbus, NMEA.
Air temperature sensor: 
1. Type: PT100/NTC or digital sensor (e.g., platinum RTD / digital 1-wire / RS485).
2. Range: -40 … +60 °C (typical).
3. Accuracy: ±0.1 … ±0.3 °C (at 0–50 °C).
4. Resolution: 0.01 °C.
5. Response time: 60–120 s.
Relative Humidity (RH) Sensor:
1. Type: capacitive with temperature compensation.
2. Range: 0 … 100 % RH.
3. Accuracy: ±1 … ±3 % RH.
4. Resolution: 0.1 % RH.
5. Stability: drift ≤ 1 % RH/year.
6. Protection: dust filters.

Atmospheric Pressure Sensor
1. Type: piezoresistive/ceramic sensor.
2. Range: 300 … 1100 hPa.
3. Accuracy: ±0.3 … ±1.0 hPa.
4. Resolution: 0.01 hPa.
5. Output: RS485 Modbus, analog (4–20 mA), I2C/SPI on internal modules.

Solar Radiation Sensor:
1. Type: Pyranometer (thermopile) — accurate measurement, spectrum 300–2800 nm (ISO 9060 standard: First/Secondary class).
2. Range: 0 … 2000 W/m² (standard for solar radiation).
3. Accuracy: ±2 … ±5 %.
4. Resolution: 1 W/m² or 0.1 W/m².
5. Direction: global horizontal irradiance measurement.
6. Output: voltage 0–50 mV.

Logger, Data and Communication:
1. Logger: internal logger with UTC timestamps, export options in CSV/JSON.
2. Software functions: filtering (debounce), averaging (mean), derived calculations (wind gusts — peak 3s/10s), dew point calculation, wet-bulb, solar insolation (Wh/m²).
3. Data formats: CSV, JSON, XML. Includes ISO 8601 (UTC) timestamps and QC flags.
4. Physical interfaces: RS485, RS232, Ethernet, USB, Wi-Fi, LoRaWAN, NB-IoT (optional).
5. Mobile communication: GSM/4G/5G module for network transmission.
6. Integration: compatible with air monitoring station software, preferably supporting Modbus/SDI-12/MQTT/HTTP/CSV.
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	Mini-station for analyzing the ambient dose equivalent rate of gamma radiation (radioactivity level)
	1. Operating temperature: … +50 °C (ideal -40 … +60 °C).
2. Relative humidity: 0 … 95 % RH.
3. Power supply: mains / 12–24 VDC or via solar panel + battery.
4. Gamma dose rate range: 10 nSv/h … 10 mSv/h.
5. Detector type: scintillation (NaI(Tl), CsI(Tl) or LaBr₃:Ce).
6. Sensitivity: > 100 cps/µSv/h, high sensitivity.
7. Response time: ≤ 10 s to dose variations.
8. Background noise: < 50 nSv/h (depending on location).
9. Absolute accuracy: ±10 % (typical) at 1 µSv/h.
10. Interfaces: compatible with monitoring stations; RS485 (Modbus RTU), Ethernet (Modbus TCP, HTTP/REST), optional LoRaWAN, GSM/4G, NB-IoT.
11. Positioning: integrated GPS for national network mapping.
12. Detector lifetime: min. 10 years.
13. Compatible with hybrid power system (PV + battery + generator) for autonomous operation during power outages.
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	Field calibrator 
	1. Principle demands: Multipoint gas calibration unit using automatic dilution system for the calibration of NO, SO2, CO and calibration of ozone analyzer. System able to create zero air. 
2. Flow control: Gas flow controlled by mass flow controllers
3. Calibration of NO/NO2/Nox: Dilution of concentrated gas mixtures. Gas Phase Titration (GPT) with O3 generator. 
4. Calibration of O3: Production of ozone by UV-radiation including the ozone photometer. 
5. Calibration of SO2: Dilution of concentrated gas mixtures
6. Calibration of CO: Dilution of concentrated gas mixtures
7. Repeatability: < 3 %
8. Power supply: 220 V, 50 Hz
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	Ozon Photometer
	1. Carrying case
2. Linearity: ± 2% full scale
3. Precision: 1.0 ppb
4. Flow rate: min 1 to 3 lpm
5. Zero drift < 2.0 ppb/7 days
6. Span drift < 2 %/24 hours
7. Range: 0-100 ppb
8. Temperature and pressure compensated 
	
	
	

	32
	Flow meter
	1. Power: AC + battery
2. Fittings for the sample tubes of all particle monitors and particle samplers that is included in the delivery.
3. Range: 0 to min 50 l/min
4. Actual and standard conditions
5. Temperature and pressure measurements
6. Accuracy: +- 3% of reading
7. Carrying case
8. Traceable calibration certificate
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	Zero air generator
	1. Principle demands:
Multistage ambient scrubber
The gas cleaning process shall include dust particles extraction, compression, trace substances preliminary chemical treatment and sorption stages.
2. Purity of zero gas:
NO/NO2, SO2, H2S, NH3 < 0.1 ppb

O3 < 0.5 ppb 
CO 100 ppb 
BTX < 1 ppb
3. Zero gas pressure: 0,5 ... 2,00 bar (abs) adjustable
4. Drying: dew point min. -15°C
5. Air flow rate: 0 to 30 l/min at a pressure of > 3.5 bar or max. 20 l/min
6. Compressor: Long life, oil free
7. Pressure control: Built-in
8. Parts of gas-cleaner: Long life (maintenance interval at least 6 months)
9. Cleaning cartridge: Must hold the minimum requirements for at least 3 months
10. Power supply: 220 V, 50 Hz
11. Dimensions: Fit into a standard 19" rack.
12. Other requirements: Free of condensation
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	Fire alarm sensor
	1. Type: Optical smoke detector, EN 54 compliant.
2. Power supply: 220V AC. 
3. Alarm: Audible ≥ 85 dB, with visual LED indicator.
4. Operating temperature: –10 °C to +50 °C.
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	Indoor temperature notification sensor
	1. Sensor type: Industrial model Pt100/NTC, thermistor integrated into the datalogger
2. Measurement range: –20 °C … +60 °C
3. Accuracy: ±0.2 … ±0.5 °C
4. Resolution: 0.1 °C
5. Connectivity: GSM/4G/Wi-Fi for direct alerting
6. Power supply: AC (220/230 V)
7. Integration: With the station’s main datalogger
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	Power disconnection notification sensor
	1. Type: Detects mains power failure and sends an instant alarm
2. Power supply: AC (220/230 V)
3. Operating temperature range: –10 … +50 °C
4. Connection function: Simple with dry contact or smart with Modbus
5. Integration: Into the station’s interoperable system. 
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	Entry door opening alarm sensor
	1. Type: Magnetic contacts (surface-mounted) or recessed, for metal doors of the cabin
2. Operation: Normally Closed (NC) preferred for tamper detection (alarm triggered on cable interruption)
3. Magnetic gap: 15–40 mm (selected based on door frame thickness)
4. Power supply: Passive (dry contact) — direct connection to the alarm panel digital input
5. Integration: Dry contact (circuit break/closure) with alarm panel digital input/zones or IO input of the datalogger. 
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	Industrial PC
	The Operator Workstation will be used for supervisory and control operations within the remote location. 
It will consist of an industrial-grade PC, a monitor, and input peripherals (keyboard and mouse), designed for continuous 24/7 operation in control rooms, substations, or plant environments.
Industrial PC Requirements:
· Type: Fanless, industrial-grade embedded PC or laptop with metal housing
· Processor: Latest Intel Core or AMD Ryzen Embedded equivalent
· Memory (RAM): Minimum 16 GB DDR4, expandable to 32 GB; Minimum 512 GB SSD (industrial-grade, M.2 or SATA), removable or serviceable
· Operating System: Windows 11 Enterprise
· Interfaces: At least 4× USB 3.0, Ethernet (1 Gbps), HDMI/DisplayPort, RS-232/RS-485 optional
· Power Supply: Adapted to local power network
· Keyboard and Mouse: Included
· Configured to run centralized monitoring and control software; supports integration with surveillance, HVAC, UPS, and hybrid power systems.
The Industrial PC shall comply with: 
-	operating temperature –10 °C to +55 °C, 
-	fanless cooling, 
-	protection IP40 or higher, 
-	shock/vibration resistance per IEC 60068.
Monitor Requirements:
1. Type: OLED monitor
2. Size: 21.5” minimum, 1920×1080 resolution (Full HD)
3. Brightness: ≥300 cd/m²
4. Viewing Angle: ≥160° (H/V)
5. Input: DisplayPort or HDMI
6. Mounting: Desktop or VESA mount
7.   Power Supply: Adapted to local power network. 
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	Data loss notification sensor
	1. Type: Software/hardware module that monitors data flow from the logger
2. Function: Detects communication loss and issues an alarm
3. Interfaces: RS485/MODBUS, Ethernet, GSM/SMS for alerting
4. Integration: Directly into the data logger or as an external module
5. Power supply: AC (220/230 V)
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	UPS battery operation and low battery level sensor
	1. Type: Monitoring module, integrable into UPS or external
2. Function: Signals when battery voltage drops below the critical threshold (e.g., <20% SOC or <10.5 V / battery)
3. Compatibility: It shall support standard alarm interfaces, such as dry contact relays, Modbus RTU/TCP, SNMP, or analog voltage/current outputs (0–10 V / 4–20 mA). Integration shall be possible with multi-brand UPS units (e.g., APC, Eaton, Schneider, Socomec, etc.), without requiring proprietary communication modules.
4. Power supply: AC (220/230 V)
5. Integration: Into the station’s interoperable system
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	Active watchdog sensor, restart/start
	1. Type: Hardware “watchdog timer” for servers/monitoring stations
2. Function: Monitors processor/application activity and forces automatic restart if the system is unresponsive
3. Compatibility: Industrial PC / PLC / data logger
4. Power supply: AC (220/230 V)
5. Operating temperature: –20 … +60 °C
6. Integration: Into the station’s interoperable system.
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	Software 
	Functionalities:
1. Continuous data acquisition from air-quality monitoring instruments.
2. Automated validation and QA/QC of raw data streams.
3. Manual data validation should be possible.
4. Centralized storage, visualization, and analytics tools for environmental operators.
5. Automated generation of customized local reports (PDF, XLSX, CSV, XML).
6. Digital communication components of the air quality monitoring system shall ensure interoperability with the Government of Moldova’s national ICT infrastructure, in line with the standards and technical specifications provided by the eGovernance Agency.
7. The system shall support integration via the MConnect interoperability platform and data storage or hosting compatibility with the government cloud infrastructure MCloud, thus ensuring secure, standardized and scalable data exchange.

Data Acquisition / Data Logger
1. Capable of reading multiple protocols (Modbus RTU/TCP, OPC-UA, SDI-12, vendor SDKs).
2. Support both reference stations and low-cost IoT sensors.
3. Ensure time synchronization (GPS/NTP) and local buffering for data continuity.
4. Provide configurable sampling frequencies, retry logic, and secure MQTT/HTTPS uplink.
5. Capable of sending continuous configurable dataflow, e.g. 10 min --- 1 h time resolution to central DB
6. Saves technical parameters from the monitoring instruments for a minimum of 24 months; e.g. flow rates
7. Configurable alarm feature with multi-channel rules, supporting email/SMS notifications, for example, when certain predefined parameter limits are exceeded.  

Central Management, Processing and Storage
1. Implement automatic range, rate-of-change, and plausibility checks.
2. Include calibration handling, drift detection, and rule-based flagging.
3. Generate 1-min, hourly, and daily aggregates and calculate AQ indices.
4. Maintain full traceability of raw, corrected, and validated datasets.
5. User validation/correction of data possible (manual)
6. Export/Import of raw and corrected/validated data in different formats, to excel and other databases;
7. Use time-series databases (TimescaleDB/InfluxDB) for raw and validated data;
8. Maintain metadata tables for stations, devices, and calibrations.
Reporting and Exporting
1. Data sources
2. Provide BI capability for Custom Reports and Dashboards (PDF /HTML /XLSX /CSV).
3. Enable Daily/Monthly bulletins, data completeness dashboards.
4. Schedule automated exports and deliveries via email or SFTP.

User Interface
1. Web-based operator interface with role-based access (Admin, Operator, Supervisor).
2. Optional Multi-language support (minimum English + optional Romanian).
The software shall include an integrated module for real-time monitoring and control of environmental stations, supporting:
– integration of environmental and technical sensors (temperature, humidity, smoke/fire, door, power status);
– video surveillance feeds (ONVIF compliant);
– hybrid power systems (PV, battery, generator, UPS);
– automatic alarm notifications via email/SMS/web dashboard;
– bidirectional control of HVAC and generator units;
– real-time dashboards and full integration with the Central Data Management System.
Security, Privacy, and Compliance
1. Sign in and permissions with organization login (SSO) and two-step verification.
2. Data protection via through encryption while in transit and at rest. Never use default passwords, and rotate keys/secrets regularly.
3. Audit-ready and resilience by design, with recordings of every login and change, sending logs to security tools, running automatic backups and ensure restoration of service within 4 hours, quarterly system scans, and fixing critical issues within 7 days.
4. Every datapoint shall carry source device, timestamp, QC flag, editor logs (if any), and version.
5. Allow configurable data retention and deletion policy to comply to EU and national legal holds.

Deployment and Operations
1. Deployment on premises, on a containerized environment (Docker/K8s), with possibility of cloud back-up.
2. Provide simple system health checks, useful metrics (like data delay and queue size), combined logs, and alerts so issues are spotted quickly.
3. Ensure permanent 99% uptime functionality for core services
4. Clear defined perpetual and/or subscriptions requirements, user counts and station metrics, and any third-party component dependency. Contracting authority shall always own all data and configurations and be able to export it at any time.

APIs and Interoperability
1. Provide an easy-to-use REST API to read measurements, export data, see station and device info (metadata), and receive alarms. Publish a clear OpenAPI file so other systems can integrate quickly. Support interoperability requirements for governmental data exchanges via MConnect, if such shall become needed.
2. Allow interoperability upon requirement with other national climate informational systems (ex. Real-Time Agro-Meteorological & Hydrological Data Systems(RTAMHDS) and the Climate Change Information & Knowledge Management Portal (CCIKMP)). Support common formats (JSON, CSV, XML) and standard time handling.
3. Publish a data dictionary (parameters, units, QC flags, station codes) and keep API versioning (v1, v2 etc) so integrations don’t break when new features are added.
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	Data Acquisition hardware (Server)
	1. The data storage and acquisition subsystem shall be capable of storing a minimum of two (2) years of continuous measurement data from all connected stations, at the configured frequencies (e.g., 1-min, 10-min, hourly), including raw, corrected, validated variants and audit/QC flags.
2. The architecture shall include redundant storage (e.g. RAID or mirrored disks) ensuring data integrity, fault tolerance, and continuous operation in the event of hardware failure. ECC memory is required. The platform shall continue operating during a single-component failure without data loss. 
3. An enterprise-grade server platform shall be provided, equipped with redundant power supply units, dual network interfaces, and sufficient processing and storage capacity to handle all data exchange, validation, and reporting operations.
4. As part of the integrated whole the Supplier will provide a secure solution to connect remote data acquisition sites with the central location over wired or wireless internet connections. Support TLS-secured MQTT/HTTPS uplink and store-and-forward buffering so data is never lost during network outages. Central server shall de-duplicate ingest backfilled data.
5. All servers and loggers shall use NTP/GPS time sync. deviations shall be monitored and alarmed. Timestamps must be stored in UTC or local time with an offset from UTC, with station timezone metadata for UI display and reports
6. All necessary system and application software — including database management, data communication interfaces, validation tools, and backup utilities — shall be supplied, fully installed, and configured as part of a complete operational solution.
7. All system and application software will be compliant with Software Licensing Requirements and data-protection and retention policies. No data lock-in: full export of data and metadata must be supported
8. A solution to generate and store externally daily collected data shall be sized and included with the systems. Backup system shall allow incremental and full backups, with the capacity to store weekly backup copies for at least 2 years.
9. Servers shall operate within the site’s environmental limits and include surge protection and proper grounding. Specify rack space, heat load, noise, and UPS sizing.
10. Capable of hosting the enhanced centralized monitoring module and managing data from hybrid power systems and extended analyzer suite.
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	Data Acquisition hardware reference (Enterprise Server)
	1. Type: Enterprise Server
2. Form Factor: max 2U Rack mounting in EIA 19-inch racks (single enclosure, rack mounting kit with full extraction rails included).
3. CPU: 1 x CPU with possibility to install second CPU. 
4. CPU installed: min. 16 core per CPU with hyper-threading; CPU launch date starting with Q1’25; Cache min. 72MB; Base Frequency min. 3.2 Ghz;
5. Total Memory Capacity (RAM): 32 DIMMs in total slots.
6. Memory (RAM) pre-installed: min. 4 x 32GB Dual Rank x8 DDR5-6400.
7. Min drive bays pre-installed: min. 8 bays 2.5 SFF for data Support Hot-Swappable. 
8. Storage capacity pre-installed: min. 8 x min. 2.4TB SAS 12G 10K SFF.
9. RAID Controller: Support Pass-through mode, RAID 1, 5, 6, 10, 50, 60. Cache min. 4GB battery protected.
10. NICs included: 1 x 1GE management, min 2 x 1GE Base-T
11. Supported hosts operating environments: min Microsoft® Windows® Server, VMware ESX, Red Hat® Enterprise Linux®
12. Other interfaces: min. 2 port USB
13. Power supplies included: min. 2 x 800W Titanium hot-plug PSU with support for 1+1 redundancy with power cables c13-c14 (min 0.6 m);
14. Fan Modules: High Performance hot-swappable with N+1 redundancy. 
15. Management: A web-based solution for KVM (Keyboard Video Mouse) must be included with full functionality for manage and monitoring, including at least and fully licensed: 
a. View information about the state of the managed server; 
b. Inventory and monitoring of network adapters and data storage subsystems without software agents in the OS; 
c. View inventory information; 
d. View information from sensors; 
e. Monitoring and control of electricity consumption; 
f. Turn On/Off the server; 
g. Remote update of BIOS, firmware of network and RAID controllers; 
h. Virtual console, virtual media devices; 
i. OS installation from virtual media devices and through network shared folders.
j. Support SNMP min.v2c.
16. Operating system: no OS pre-installed.
17. Warranty: 5 years Manufacturer backed Warranty Services including technical support services including firmware updates, spare parts warranty (repair, return or replacement services for faulty parts), etc.	
All requirements are minimum and mandatory.
The detailed “Bill of Materials” must be attached to offer.

	
	
	



* The UPS must allow simultaneous connection for all Analyzer equipment, computer and surveyance camera ensuring one reserve outlet for each Analyzer.



