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Procurement ToolKit – Annex B
Part of Weather Ready Pacific Standard, Optimisation & Maintenance Guidelines Document
Module: Upper Air Observing Systems
Version: 1.0 | March 2026
When to Use This Module
Use this template when procuring:
· Radiosonde ground systems (receivers, processing)
· Radiosondes (consumables)
· Pilot balloon systems
· Wind profilers
· Upper-air processing software



IMPORTANT NOTICE
This Procurement Toolkit is a guidance document only, developed under the Weather Ready Pacific (WRP) Programme to support standardised procurement of Earth observation equipment across Pacific Island Countries and Territories.
It is not a complete tender document. Users may need to adapt all content to:
· National procurement laws and policies
· Local environmental and workplace safety regulations
· Project-specific requirements and site conditions
· Applicable customs, import, and tax requirements
Professional judgment is required. Users should seek appropriate technical and legal advice before finalising any tender.
Limitation of Liability: The WRP Programme, its implementing partners, and supporting organisations accept no liability for any decisions made or actions taken based on this guidance.
Living Document: This toolkit will be updated periodically. Verify you have the latest version through SPREP or the WRP Programme.
Contact: Weather Ready Pacific Programme, SPREP, Apia, Samoa [include the email address of the WRP programme?] 


System Definition
Project Name: _________________________________
Number of system(s): _____ (Ground stations)
Number of soundings per year: _____ (e.g., 730 for 2/day)
Location(s): _________________________________
Site types: ☐ Coastal ☐ Inland ☐ Mountain ☐ Urban ☐ Airport
Power available at site: ☐ Grid ☐ Solar only ☐ No power available ☐ Unknown
Cellular coverage: ☐ Yes ☐ No ☐ Partial ☐ Unknown
Gas availability: ☐ Hydrogen ☐ Helium ☐ Neither (to be supplied)
WIGOS Station Type: ☐ GBON ☐ RBON ☐ National Only
Tier Selection
	Tier
	Typical Use Case
	WMO Classification
	Recommended For

	1 (Reference)
	Climate monitoring, research, model assimilation
	Class 1
	Capital cities, major airports, climate reference sites

	2 (Synoptic)
	Operational forecasting, aviation
	Class 2
	Secondary airports, forecast offices

	3 (Basic)
	Pilot balloons, wind-only profiling
	Class 3-4
	Remote sites, wind shear monitoring


Selected Tier: ☐ 1 (Reference) ☐ 2 (Synoptic) ☐ 3 (Basic) ☐ Mixed (specify: _________)
Note: If a single site will contain equipment from different tiers (e.g., a Tier 1 wind sensor with a Tier 3 rain gauge), this must be clearly specified. The procurement documents should list the required tier for each sensor or system component.
** Your selected tier will dictate the rest of the tender



System Architecture
This section defines how the system is built, how components interact, and how data flows from sensor to user.
Data Acquisition & Processing
	Component
	Tier 1 Specification
	Tier 2 Specification
	Tier 3 Specification
	Bidder Response

	Ground Receiver
	Dual-receiver redundancy, automatic switchover, remote monitoring
	Single receiver with hot-standby capability
	Single receiver, manual operation
	

	Data Processor
	Dedicated processing computer (industrial grade), real-time processing, automatic data formatting
	Standard computer with processing software
	Basic processing unit or manual calculation
	

	Processing Software
	Full suite: acquisition, QC, formatting, archiving, dissemination, BUFR generation
	Standard package: acquisition, BUFR generation, basic QC
	Wind-only calculation software
	

	Data Storage
	Minimum 5 years raw data, 10 years processed data, automatic backup
	Minimum 2 years data storage
	Minimum 1 year data storage
	

	Local Interface
	Full system control, diagnostics, data viewing, manual override
	Basic control and monitoring
	Simple readout display
	

	Remote Access
	Full remote diagnostics, configuration, data retrieval
	Remote data access only
	Not required
	

	Analog Channels
	≥4 analog inputs for auxiliary sensors
	≥2 analog inputs
	Not required
	

	Digital Channels
	≥4 digital I/O, ≥2 serial/RS232
	≥2 digital I/O, ≥1 serial
	Not required
	

	Scan Rate
	≥1 Hz (1-second data)
	≥0.5 Hz (2-second data)
	≥0.2 Hz (5-second data)
	

	A/D Resolution
	24-bit where applicable
	16-bit
	Not applicable
	

	Accuracy
	±0.02% of reading
	±0.1% of reading
	Not applicable
	

	Time Synchronization
	GPS-disciplined oscillator, <1ms accuracy
	GPS synchronization
	Manual or GPS
	

	Real-Time Clock
	Battery-backed, <2 minutes/year drift
	Battery-backed, <5 minutes/year drift
	Battery-backed
	

	Communications Ports
	Ethernet, USB, RS-232, RS-485, maintenance port
	USB, RS-232, maintenance port
	USB or serial
	

	Remote Programming
	Full remote configuration and firmware update
	Remote configuration
	Manual only
	

	Diagnostics
	Comprehensive self-diagnostics, watchdog timer, signal quality monitoring
	Basic self-diagnostics
	Manual checks
	


Additional Requirements for Data Acquisition for all tiers:
· Metadata Capture: Automatic capture of launch time, location, sonde serial number, operator ID
· Maintenance Port: Local laptop connection for field interventions
· Data Format: Raw data in open format, processed data in WMO BUFR/CREX

Sensor Complement
	Sensor Type
	Tier 1
	Tier 2
	Tier 3
	Included?

	Radiosonde (GPS)
	✓ Mandatory
	✓ Mandatory
	☐ Optional
	☐

	Radiosonde (Standard)
	☐ Optional
	☐ Optional
	☐ Optional
	☐

	Pilot Balloon Kit
	☐ Optional
	☐ Optional
	✓ Mandatory
	☐

	Wind Profiler
	☐ Optional
	☐ Optional
	☐ Optional
	☐

	Ground Check Equipment
	✓ Mandatory
	✓ Mandatory
	✓ Mandatory
	☐

	Sounding Processing Software
	✓ Mandatory
	✓ Mandatory
	✓ Mandatory
	☐

	Backup Receiver
	✓ Mandatory
	☐ Optional
	☐ Optional
	☐





Selected Sensors for This Procurement:
List the specific sensors required:
	Sensor
	Quantity
	Manufacturer Preference (if any)
	Notes

	
	
	
	

	
	
	
	

	
	
	
	


Data Transmission & Telemetry
	Component
	Tier 1 Specification
	Tier 2 Specification
	Tier 3 Specification
	Bidder Response

	Primary Communication
	Dedicated: 
☐ Cellular (4G/LTE) 
☐ Satellite (BGAN/Starlink/VSAT)
☐ Broadband
☐ Radio
	☐ Cellular
☐ Satellite
☐ Broadband
☐ Radio (choose one)
	☐ Cellular 
☐ Satellite 
☐ Manual download
	

	Secondary Communication
	☐ Cellular backup (if primary satellite)
☐ Satellite backup (if primary cellular)
☐ Iridium SBD
	☐ Cellular where available
☐ Not required
	Not required
	

	Data Protocol
	TCP/IP, HTTP/HTTPS, MQTT, FTP/SFTP, push to NMHS server
	TCP/IP, HTTP/HTTPS, FTP, push to NMHS server
	FTP or email, or manual download
	

	Transmission Frequency
	Real-time: each sounding level as measured; Full sounding immediately after landing
	Full sounding within 5 minutes of landing
	Daily summary
	

	Data Formats
	BUFR (mandatory for GBON), CSV, JSON; SYNOP generation
	CSV, JSON; SYNOP generation preferred
	CSV only
	

	Data Plan
	Minimum 3-year prepaid service included (for satellite)
	Minimum 2-year prepaid service included
	NMHS provides SIM or manual
	

	Redundancy
	Automatic failover between primary/secondary, store-and-forward during outages
	Manual switchover if backup exists; store-and-forward
	Store-and-forward only
	

	Remote Monitoring
	Full link quality monitoring, signal strength, data usage, alarms
	Basic link monitoring
	Not required
	


Data Flow Diagram Requirement regardless of tier:
The bidder must provide a detailed data flow diagram showing:
· Path from sensor → receiver → processor → transmission → NMHS server / CliDE
· All data formats at each stage
· Backup paths and failover mechanisms
· Points of manual intervention
Integration Testing:
The contractor shall demonstrate successful data transmission to:
☐ NMHS central server / CliDE
☐ WIS 2.0 node or GTS connection
☐ Forecaster workstation display
Power System
	Component
	Tier 1 Specification
	Tier 2 Specification
	Tier 3 Specification
	Bidder Response

	Primary Power Source
	☐ Grid with UPS
☐ Generator backup (if remote)
	☐ Grid with UPS
☐ Solar (if remote)
	☐ Solar
☐ Battery only
	

	Grid Power Requirements
	Stable 220/240V AC, 50/60Hz, with surge protection
	Stable 220/240V AC
	Not applicable
	

	UPS
	Online UPS, 8-hour runtime at full load, generator connection point
	Line-interactive UPS, 4-hour runtime
	Not required
	

	Generator (if remote)
	Automatic standby generator, 5kVA minimum, weekly test capability
	Manual start generator if required
	Not required
	

	Solar Option (if off grid)
	Minimum 1000W solar array, MPPT controller, 400Ah battery bank, 3-day autonomy
	Minimum 600W solar, 200Ah battery, 2-day autonomy
	Minimum 200W solar, 100Ah battery
	

	Power Distribution
	Dedicated circuit breaker panel, surge protection on all incoming lines
	Surge protection on main line
	Basic surge protection
	

	Power Monitoring
	Remote monitoring: voltage, current, generator status, alarms
	Local monitoring
	Visual check
	

	Enclosure/Shelter
	Climate-controlled equipment shelter, secure, ventilated
	Equipment cabinet, ventilated
	Weatherproof enclosure
	


 Note for Upper Air Systems: Upper air systems have significantly higher power consumption than AWS due to radar/receiver systems, processing computers, and gas generation equipment. Grid power with UPS is strongly preferred. Solar options are only recommended for remote Tier 3 sites with low launch frequency.
Sizing Calculation Requirement:
The bidder must provide detailed power budget showing:
· System total power consumption (watts) by component
· UPS sizing calculation with runtime
· Generator sizing (if applicable)
· For solar options: panel sizing, battery bank, autonomy calculation

Physical Infrastructure
	Component
	Tier 1 Specification
	Tier 2 Specification
	Tier 3 Specification
	Bidder Response

	Equipment Shelter
	Dedicated room or walk-in enclosure, climate-controlled, secure
	Equipment cabinet in existing building, ventilated
	Weatherproof enclosure
	

	Antenna Mast
	3-5m tower, galvanized steel, guyed, lightning rod, anti-corrosion coating
	2-3m mast, galvanized, guyed
	1-2m portable mast or tripod
	

	Gas Storage
	Separate ventilated enclosure, compliant with safety regulations, gas detection
	Secure ventilated area, gas detection
	Portable gas cylinders with safety caps
	

	Lightning Protection
	Full system: air terminals, down conductors, grounding, surge arrestors on all lines
	Basic lightning rod and grounding
	Portable system: disconnect during storms
	

	Grounding
	<10 ohm ground resistance, separate ground for power and signal
	<25 ohm ground resistance
	Basic grounding
	

	Cabling
	UV-resistant, rodent-proof, armoured where exposed, all cables in conduit
	UV-resistant, protected where exposed
	Standard outdoor cable
	

	Fencing / Security
	Secure compound fencing, locked gate, security lighting, CCTV recommended
	Locked equipment area
	Locked enclosure
	

	Safety Equipment
	Gas detectors, PPE, emergency shower (for hydrogen), fire extinguisher, first aid kit
	Gas detectors, PPE, fire extinguisher
	Basic safety equipment
	


Site Preparation Requirements:
The contractor shall provide detailed site preparation guide including:
· Foundation specifications for mast/tower
· Shelter dimensions and requirements
· Cable trenching requirements
· Grounding system installation
· Safety clearances
· Local regulatory approvals needed (frequency licenses, gas storage permits)

Software & Data Management
	Component
	Tier 1 Specification
	Tier 2 Specification
	Tier 3 Specification
	Bidder Response

	Acquisition Software
	Real-time data display, quality checks, alarm system
	Real-time display, basic QC
	Simple readout
	

	Processing Software
	Automatic TEMP/BUFR generation, data archiving, climatological calculations
	TEMP/BUFR generation, archiving
	Wind calculation only
	

	Monitoring Software
	Remote system health monitoring, alerts, diagnostics
	Remote data availability monitoring
	Not required
	

	Database Integration
	Direct integration with CliDE or NMHS database, automatic data push
	Compatible with CliDE, manual or automatic push
	CSV export for manual import
	

	WIS 2.0 Compliance
	Full WIS 2.0 node capability or direct push to regional node
	BUFR generation for WIS 2.0 upload
	Not required
	

	Metadata Management
	Automatic WIGOS metadata generation, OSCAR/Surface compatible
	Manual metadata entry supported
	Basic site metadata
	

	License Model
	Perpetual license, no recurring fees
	Perpetual license
	Included
	

	Software Updates
	5 years free updates included
	3 years updates included
	As available
	



Integration with Existing Systems
The proposed system must integrate with the following systems:
	System
	Integration Requirement
	Compliant?

	[e.g., CliDE]
	Automatic data push in required format, real-time
	

	[e.g., WIS 2.0 Node]
	BUFR generation, automatic transfer
	

	[e.g., Forecaster Workstation]
	Data available in real-time for display
	

	[e.g., GTS]
	TEMP/BUFR messages to national GTS connection
	



Integration Testing:
The contractor shall demonstrate successful integration during:
· Factory Acceptance Test (simulated)
· Site Acceptance Test (live)



B.4) Technical Specification by Tier
The specifications in this table are derived from the WRP Guidance Document: Standardisation, Optimisation and Maintenance of Earth Observation Equipment in the Pacific Islands, Section 5.2.2 (Tier Sensor Specification by Variable – Upper Air). Refer to the Guide for detailed sensor accuracy and uncertainty data.
Tier 1 - Reference Upper Air System
	Parameter
	Specification
	Compliance (Y/N)
	Evidence

	Temperature sensor
	Accuracy: ±0.2°C, Resolution: 0.1°C, Range: -90°C to +60°C
	
	

	Pressure sensor
	Accuracy: ±0.5 hPa, Resolution: 0.1 hPa, Range: 5-1080 hPa
	
	

	Humidity sensor
	Accuracy: ±3% RH, Resolution: 1%, Range: 0-100%
	
	

	Wind measurement
	Accuracy: ±0.5 m/s, Resolution: 0.1 m/s, GPS-based
	
	

	Sampling rate
	≥1 Hz (1-second data)
	
	

	Data transmission
	Real-time via GTS/WIS 2.0, BUFR format
	
	

	Ground system
	Full redundancy (receiver, processing, power)
	
	



Special Requirements for Tier 1:
· Dual receiver capability for backup
· Uninterruptible Power Supply (UPS) with 8-hour backup
· Generator connection point
· Lightning protection to international standards
· Remote monitoring and diagnostics

Tier 2 - Synoptic Upper Air System
	Parameter
	Specification
	Compliance (Y/N)
	Evidence

	Temperature sensor
	Accuracy: ±0.5°C, Resolution: 0.1°C, Range: -90°C to +60°C
	
	

	Pressure sensor
	Accuracy: ±1.0 hPa, Resolution: 0.1 hPa, Range: 5-1080 hPa
	
	

	Humidity sensor
	Accuracy: ±5% RH, Resolution: 1%, Range: 0-100%
	
	

	Wind measurement
	Accuracy: ±1.0 m/s, Resolution: 0.1 m/s, GPS or radar-tracked
	
	

	Sampling rate
	≥0.5 Hz (2-second data)
	
	

	Data transmission
	Real-time via GTS/WIS 2.0, BUFR format
	
	

	Ground system
	Single receiver with critical spares
	
	



Special Requirements for Tier 2:
· UPS with 4-hour backup
· Basic lightning protection
· Remote monitoring capability
Tier 3 - Basic Upper Air System (Pilot Balloon / Wind Profiler)
	Parameter
	Specification
	Compliance (Y/N)
	Evidence

	Wind measurement
	Accuracy: ±2.0 m/s or ±10°, Resolution: 0.5 m/s, 5°
	
	

	Tracking method
	Optical theodolite, GPS, or radar
	
	

	Sampling rate
	≥0.2 Hz (5-second data)
	
	

	Data output
	Wind speed, direction, shear
	
	

	Ground system
	Portable or fixed installation
	
	



Special Requirements for Tier 3:
· Battery-operated option for remote sites
· Simple, rugged design
· Minimal maintenance requirements






Consumables (Radiosondes) 
	Requirement
	Specification
	Quantity
	Notes

	Sonde type
	☐ GPS radiosonde 
☐ Standard radiosonde 
☐ Winds-only
	
	

	Shelf life
	Minimum 24 months from delivery
	
	

	Storage conditions
	0°C to +60°C, non-condensing
	
	

	Battery life
	Minimum 90 minutes operation at 0°C
	
	

	Frequency
	400.15 MHz or as licensed locally
	
	

	Calibration
	Each sonde supplied with individual calibration data
	
	


Initial stock requirement: _____ sondes (minimum 12 months’ supply)
Annual consumption estimate: _____ sondes

Gas Supply (for Balloons)
	Requirement
	Specification
	Quantity
	Notes

	Gas type
	☐ Hydrogen
☐ Helium
	
	

	Supply method
	☐ Cylinders 
☐ Generator 
☐ On-site production
	
	

	Safety equipment
	Gas detectors, PPE, training
	
	

	Storage
	Secure, ventilated, compliant with local regulations
	
	





B.5) Spare Parts Requirements by Tier
Tier 1 Spare Parts Kit (per system)
	Component
	Minimum Quantity
	Unit Price
	Total

	Radiosonde receiver (complete)
	1 unit
	
	

	Processing computer (with software)
	1 unit
	
	

	GPS antenna
	1 unit
	
	

	Cables - full set
	2 sets
	
	

	Power supply / UPS
	1 unit
	
	

	Battery bank
	1 set
	
	

	Lightning protection modules
	2 sets
	
	

	Antenna mast components
	1 kit
	
	

	TOTAL (Tier 1)
	
	
	



Tier 2 Spare Parts Kit (per system)
	Component
	Minimum Quantity
	Unit Price
	Total

	Radiosonde receiver (PCB/critical module)
	1 unit
	
	

	Processing computer (basic)
	1 unit
	
	

	GPS antenna
	1 unit
	
	

	Critical cables
	1 set
	
	

	Power supply
	1 unit
	
	

	TOTAL (Tier 2)
	
	
	



Tier 3 Spare Parts Kit (per system)
	Component
	Minimum Quantity
	Unit Price
	Total

	Replacement bulbs/optics (if applicable)
	2 sets
	
	

	Basic toolkit
	1 set
	
	

	Replacement bulbs/optics (if applicable)
	2 sets
	
	

	TOTAL (Tier 3)
	
	
	





B.6) Maintenance Schedule
Tier 1 Maintenance
	Frequency
	Tasks
	Estimated Time
	By Whom

	Before each launch
	Check gas pressure, test receiver, verify GPS, prepare sonde
	30 min
	Technician

	Weekly
	Clean antenna, check connections, test backup power, download logs
	2 hours
	Technician

	Monthly
	Full system calibration check, antenna alignment, generator test
	4 hours
	Specialist

	Quarterly
	Gas system inspection, safety equipment check, spare parts inventory
	1 day
	Specialist

	Annually
	Full system calibration, preventive maintenance, software updates
	2-3 days
	Manufacturer

	5-Year
	Major refurbishment: replace critical components, full system recertification
	1 week
	Manufacturer



Tier 2 Maintenance
	Frequency
	Tasks
	Estimated Time
	By Whom

	Before each launch
	Check gas pressure, test receiver
	20 min
	Technician

	Monthly
	Clean antenna, check connections, test backup power
	2 hours
	Technician

	Quarterly
	System check, battery maintenance
	4 hours
	Technician

	Annually
	Calibration check, preventive maintenance
	1 day
	Specialist



Tier 3 Maintenance
	Frequency
	Tasks
	Estimated Time
	By Whom

	Before each use
	Visual check, battery test
	15 min
	Technician

	Quarterly
	Clean optics, check alignment
	1 hour
	Technician

	Annually
	Full service
	4 hours
	Specialist



B.7) Field Verification & Calibration 
This section defines requirements for two distinct activities. Field Verification is the on-site check of instrument performance against a portable reference. Calibration is a formal, traceable comparison against a national or international standard, typically performed in a laboratory setting. See the WRP Guidance Document: Standardisation, Optimisation and Maintenance of Earth Observation Equipment in the Pacific Islands, Section 7.4 for more detail.
a) Field Verification Equipment
The contractor shall provide field verification equipment:
	Item
	Tier 1
	Tier 2
	Tier 3
	Included?

	Test Radiosonde
	Known good reference sonde
	Known good reference sonde
	Not required
	☐
	Signal Generator
	For receiver testing
	For receiver testing
	Not required
	☐
	GPS Test Unit
	For antenna verification
	For antenna verification
	Not required
	☐
	Gas Leak Detector
	Mandatory for safety
	Mandatory for safety
	Not required
	☐
	Calibration Standards
	Temperature/pressure reference
	Temperature reference
	Not required
	☐


b) Calibration Requirements
	Component
	Tier 1
	Tier 2
	Tier 3
	Included?

	Ground Receiver
	Annual factory calibration
	2-year calibration
	As failed
	☐
	Test Equipment
	Annual accredited calibration
	Annual calibration
	Not applicable
	☐
	Gas System
	Annual certification
	Annual certification
	As required
	☐




B.8) Warranty & Services
a) Warranty Requirements
	Component
	Tier 1 Specification
	Tier 2 Specification
	Tier 3 Specification
	Bidder Response

	Warranty Period
	Minimum 3 years comprehensive
	Minimum 2 years comprehensive
	Minimum 1 year comprehensive
	

	Coverage
	Parts, labour, shipping both ways
	Parts, labour, shipping to vendor
	Parts only
	

	Response Time
	<24 hours for critical failure acknowledgment
	<48 hours for critical failure acknowledgment
	<5 working days
	

	Remote Support
	24/7 hotline, remote diagnostics included
	Business hours hotline, remote diagnostics
	Email support
	

	On-site Support
	Guaranteed on-site within 7 days for critical failures
	On-site within 14 days if remote cannot resolve
	Not included
	

	Parts Replacement
	Advance replacement shipped within 48 hours
	Replacement shipped within 1 week
	Replacement shipped within 1 month
	



b) Service Level Agreement (SLA) Requirements
The contractor shall provide a detailed SLA including:
	SLA Element
	Tier 1 Requirement
	Tier 2 Requirement
	Bidder Offer

	Availability target
	99.5% uptime (excluding scheduled maintenance)
	98% uptime
	

	Scheduled maintenance
	Maximum 2 days per year, advance notice 4 weeks
	Maximum 3 days per year, advance notice 2 weeks
	

	Helpdesk hours
	24/7/365
	Business hours (8am-5pm local time)
	

	Critical failure response
	<2 hours acknowledgment, <24 hours remote attempt
	<24 hours acknowledgment
	

	Spare parts delivery
	<1 week to site
	<2 weeks to site
	

	Software updates
	All updates and security patches included
	Critical security patches included
	

	Performance reporting
	Monthly report on system performance, issues, resolutions
	Quarterly report
	



c) Post-Warranty Support Options
The bidder must provide pricing for post-warranty support:
	Option
	Description
	Annual Cost
	Notes

	Option 1: Comprehensive
	Full coverage as during warranty
	
	

	Option 2: Parts only
	Spare parts at fixed prices, no labour
	
	

	Option 3: Time & materials
	Support charged as needed
	
	

	Option 4: Training refresh
	Refresher training for new staff
	
	





B.9) Training Requirements
	Training Type
	Audience
	Duration
	When
	Must Include

	Operator training
	Launch technicians
	3-5 days
	Before first use
	Hands-on launches, troubleshooting, safety

	Maintenance training
	Technical staff
	5 days
	During installation
	System architecture, diagnostics, repairs

	Software training
	Data processors
	2-3 days
	After installation
	Data processing, GTS transmission, QC

	Safety training
	All staff
	1 day
	Before first use
	Gas handling, electrical safety, emergency procedures

	Train-the-trainer
	Senior technicians
	3 days
	Optional
	How to train new staff



Training materials required:
☐ User manuals (printed + digital) in English
☐ Maintenance manuals with exploded diagrams
☐ Quick reference guides (laminated for field use)
☐ Video tutorials (recommended)
☐ Spare parts catalog with part numbers
☐ Troubleshooting flowchart
☐ Safety data sheet for all consumables
Training Venue:
· First session (operator): At NMHS or online
· Second session (maintenance/installation): At NMHS, including field installation at 1-2 sites
· Software training: At NMHS computer lab
Training Evaluation:
· Pre- and post-training assessments required
· Practical demonstration of competency (each participant must perform tasks)
· Certificate of completion for each participant
· Training report with recommendations for additional support

B.10) Technical Documentation 
The contractor must provide comprehensive technical documentation:
	Document
	Description
	Format
	Quantity

	System Design Document
	Overall architecture, component specifications, interface definitions
	Digital + 2 hard copies
	1 set

	Installation Manual
	Step-by-step installation instructions, site preparation requirements, commissioning procedures
	Digital + 2 hard copies
	1 set

	User Manual
	Daily operation procedures, launch preparation, data recording
	Digital + 2 hard copies
	2 sets

	Maintenance Manual
	Preventive maintenance schedules, troubleshooting guides, repair procedures
	Digital + 2 hard copies
	2 sets

	Technical Drawings
	Mechanical drawings, electrical schematics, cabling diagrams, antenna patterns
	Digital (CAD if available) + hard copies
	1 set

	Parts Catalog
	Complete list of all components with part numbers, suppliers, cross-reference
	Digital + 2 hard copies
	2 sets

	Software Documentation
	User guides, administrator guides, API documentation, data formats
	Digital
	2 sets

	Calibration Procedures
	Step-by-step calibration instructions, traceability information
	Digital + 2 hard copies
	2 sets

	Safety Manual
	All safety procedures, hazard identification, emergency response
	Digital + 2 hard copies
	2 sets

	Warranty Documentation
	Warranty terms, registration, claim procedures
	Digital + 2 hard copies
	2 sets

	As-Built Documentation
	Final as-installed drawings, configurations, photos
	Digital + 2 hard copies
	2 sets



a) Documentation Quality Requirements
· All documentation must be in English
· Language must be clear, avoiding unnecessary jargon
· Diagrams and illustrations must be used extensively
· Troubleshooting guides must include decision trees
· All documents must include revision control and date
· Hard copies must be durable (weather-resistant covers for field manuals)
· Digital copies must be searchable PDFs

b) As-Built Documentation
Within 30 days of installation completion, the contractor shall provide:
· "As-built" drawings showing actual installation
· Final configuration settings for all equipment
· Network addresses and passwords
· Test results from commissioning
· Photographs of installed system
· Any deviations from original design



B.11) Lifecycle Cost Calculation
	Cost Category
	Year 1
	Year 2
	Year 3
	Year 4
	Year 5
	5-Year Total

	Capital costs
	Ground system
	
	
	
	
	
	

	
	Installation
	
	
	
	
	
	

	
	Training
	
	
	
	
	
	

	Recurring costs
	Radiosondes
	
	
	
	
	
	

	
	Balloons
	
	
	
	
	
	

	
	Gas (H₂/He)
	
	
	
	
	
	

	
	Batteries
	
	
	
	
	
	

	Maintenance
	Spare parts
	
	
	
	
	
	

	
	Calibration
	
	
	
	
	
	

	
	Software licenses
	
	
	
	
	
	

	
	Support contract
	
	
	
	
	
	

	TOTAL
	
	
	
	
	
	
	



Notes:
· Include all costs in [USD or local currency]
· Assume normal operation, no catastrophic failures
· Include inflation if multi-year contract
· Separate optional items clearly



B.12) Pacific Requirements
All upper air systems must meet these additional requirements:
	Requirement
	Specification
	Compliant?

	Corrosion protection
	Marine-grade materials, sealed connectors, tropical coating
	

	UV resistance
	All outdoor components UV-stabilized
	

	Cyclone resistance
	Antenna mast rated to 150 mph (240 km/h) winds
	

	Lightning protection
	Complete system protection with redundancy
	

	Power autonomy
	Minimum 8 hours backup for ground system
	

	Temperature range
	Operational: 0°C to +50°C (indoor), -10°C to +55°C (outdoor)
	

	Humidity tolerance
	0-100% condensing environment
	

	Salt spray protection
	All outdoor components sealed to IP65 minimum
	

	Mould/fungus resistance
	All materials treated or selected for tropical resistance
	

	Insect/pest protection
	Screened ventilation, sealed cable entries
	

	Gas safety
	Ventilation, detection, PPE for tropical enclosed spaces
	





B.13) Compliance Checklist
Before finalising your tender, verify:
	Check
	Completed?

	Tier selection matches your operational needs
	☐
	System architecture fully defined
	☐
	All sensor specifications are included
	☐
	Data transmission requirements specified
	☐
	Power system defined
	☐
	Gas storage and safety addressed
	☐
	Physical infrastructure requirements clear
	☐
	Software and integration requirements specified
	☐
	Spare parts kit matches tier requirement
	☐
	Consumables quantified
	☐
	Field verification equipment included 
	☐
	Warranty and SLA requirements specified 
	☐
	Training requirements fully defined and specified
	☐
	Technical documentation requirements included
	☐
	Pacific requirements included
	☐
	Lifecycle cost worksheet completed
	☐
	Budget confirmed for 5-year operation
	☐




B.14) Additional Information for Bidders

a) Site Information (to be completed by NMHS)
	Site
	Latitude
	Longitude
	Elevation
	Access
	Power
	Comms
	Notes

	1
	
	
	
	
	
	
	

	2
	
	
	
	
	
	
	

	3
	
	
	
	
	
	
	



b) Existing Equipment at Sites
	Site
	Existing Logger
	Existing Sensors
	Compatible?

	1
	
	
	

	2
	
	
	



c) Special Local Requirements
Import duties: ☐ NMHS responsible ☐ Bidder responsible
Customs clearance: ☐ NMHS assists ☐ Bidder responsible
Local taxes: ☐ Applicable ☐ Exempt (specify)
Work permits: ☐ Required ☐ Not required
Frequency licenses: ☐ NMHS provides ☐ Bidder obtains ☐ Not required
Gas import permits: ☐ Required ☐ Not required
Site access restrictions: _________________________________
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