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SOFWERX Assessment Criteria
Problem & Operational Use Case
Special Operations Forces (SOF) currently face significant limitations due to reliance on vulnerable traditional supply chains for power production (CLIII, fuel). This dependence not only restricts operational flexibility and increases risk in austere environments but also hinders SOF’s ability to adapt to evolving threats and maintain a technological edge. Reduced logistics burdens of a hydrogen system represent a paradigm shift in energy solutions. Systems of this nature could empower SOF elements to operate more effectively ultimately enhancing mission success. Through this process, the goal is to reduce operational CLIII constraints for weekly basing operations by more than 20,000 gallons of fuel given a 250-man facility.
Target Technology / System Overview:
A complete hydrogen energy system designed for military applications, meeting the following specifications:
· Scalability: The system should be modular and scalable to meet varying power demands, from individual soldier requirements to larger tactical operations centers (TOC).
· Portability: The system must be easily transportable by air, land, or sea, with a preference for compact and lightweight components.
Performance Characteristics
Generator Requirements:
· Type: The generator should utilize hydrogen fuel cell technology, prioritizing safety, efficiency, and low maintenance requirements.
· Electrical Output: A single system (ie. generator) should be capable of delivering at least 500 kW of continuous power output, with the ability to scale up or down as needed.
· Rated Power: The generator must have a continuous output rating of at least 493 kVA (kilovolt-amperes), with the ability to handle peak loads exceeding this value up to 600kVA.
· Voltage: The generator must be capable of providing power at both 120 volts and 208 volts, matching the voltage requirements specified in the load chart.
· Frequency & Power Factor:
· Frequency: The generator must maintain a stable frequency output of 60 Hz (Hertz).
· Power Factor: The generator should be designed to achieve a power factor of at least 0.8, ensuring efficient power delivery.
· Operating Time: The generator should operate continuously for a minimum of 13-15 days.
· Control System:
· Load Management: Consider incorporating a load management system to prioritize critical loads during periods of high demand or limited fuel availability.
· Remote Monitoring & Control: Implement capabilities for remote monitoring and control of the generator's status, performance, and alarms.
· Data, Cyber, and Security Considerations: The devices and all components must be free of Bluetooth capability and if WI-FI enabled, must be able to activate and de-activate as needed.
· Safety Features:
· Overload Protection: The generator must be equipped with overload protection mechanisms to prevent damage from excessive current draw.
· High Temperature Shutdown: Integrate a temperature sensor to trigger shutdown if the engine reaches unsafe operating temperatures.
· Other appropriate safety features to ensure safe operation.
· Noise and Heat Signatures: The generator must have minimal noise and heat signatures, making it suitable for stealth operations in contested environments.
Technology Readiness Level (TRL): 
· Minimum acceptable TRL: 4 
· The desired TRL for the system be classified as a TRL 6 or higher. 
Performance Characteristics (SWaP & Technical Attributes)
Storage / Shipping Container Requirements:
· Type: The system should utilize containerized storage for additional fuel cells configured in standard ISU-90 (108"x 88"x 91.35") or Tricon configuration {96"x 77 .5"x96").
· Capacity: Each container should possess enough reserve fuel cells to provide sufficient hydrogen to power the system for 13-15 days at a 500kW consumption rate per day. Total gross weight of the container may not be in excess of manufacturer specifications, typically 10,000lbs for an ISU and 14,900lbs for a Tricon.
· Safety: The storage containers must be non-combustible and able to withstand kinetic strikes without volatile incidents.
· Technology Readiness Level (TRL): The system be classified as a TRL 6 or higher. 
· Minimum acceptable TRL: 4 
Mobile Hydrogen Storage Requirements (Fuel Cell):
· Type: The system should include mobile hydrogen fuel cell storage units for ease of refueling the power generation unit.
· Capacity: Each mobile storage unit should provide enough stored hydrogen to allow the electric generator to run for 12 -24 hours without refuel.
· Pressure: The stored hydrogen must be housed in a way rendering it ballistically safe, fire safe and transportable via any currently used method.
· Technology Readiness Level (TRL): The system be classified as a TRL 6 or higher.
· Minimum acceptable TRL: 4 
Hydrogen Generation:
· Demonstrate technology to produce hydrogen at the point of need. Desired end state would include a system capable of producing high-purity hydrogen gas on demand from readily available feedstock.
· Feedstock: Water (fresh or salt)
· Secondary Feed Stock: (Optional) Renewable energy sources like solar, wind, or biomass for enhanced sustainability.
· Generation Technology:
· Preferred: Proton Exchange Membrane Electrolysis (PEM) due to its high efficiency.
· Alternate: Solid Oxide Electrolyzer Cells (SOEC) may be considered if mitigation made for high operating temperature.
· Desired Output Specifications:
· Hydrogen Purity: Minimum 99.99% (Grade 4.0 or higher)
· Production Rate: Adjustment from 0.7kg/h to 2.8kg/h or higher based on mission requirements.
· Pressure: Deliver hydrogen at a pressure of less than 5 psi (approximately 0.34 bar) for direct use in fuel cells or safe storage.
· Electrolyzer Stack
· Durable and corrosion-resistant materials
· High current density operation for efficient hydrogen production
· Power Supply: Integrated power converter compatible with standard Army electrical connections.
· Water Purification System
· Capable of treating raw water (fresh or salt) while remaining compact and lightweight.
· Technology Readiness Level (TRL): The system should be classified as a TRL 5 or higher.
· Minimum acceptable TRL: 4

Integration & Interoperability
Interchangeability:
· Output Connections: Ensure the generator has appropriate output connections (e.g., breakers, receptacles) compatible with the common US Army power distribution system and load requirements.
· Integration with Existing Infrastructure: The generator should be designed for seamless integration into the existing power network. This may involve using automatic transfer switches or other specialized equipment to ensure safe and reliable power switching.
· The hydrogen fuel cell units should feature interchangeable heads allowing rapid refueling on power generation unit.
System Integration:
· The system components (generator, storage containers, and fuel cell units) must be fully integrated and interoperable.
Durability & Maintenance:
· Construction Materials: Utilize high-quality materials and construction techniques to ensure long-term durability and resistance to environmental factors.
· Maintenance Access: The design of the generator must allow easy access for routine maintenance, inspections, and repairs.
Additional Requirements:
· Cost: Proposals should include a detailed cost breakdown for all system components, installation, maintenance, and refueling.
· Logistics: The proposal should address the logistics of either hydrogen production at the point of need for refueling the hydrogen fuel cells or the process for acquiring additional fuel cells or re­filling from the vendor.
· Training: The proposal should outline training requirements for personnel operating and maintaining the system.
Data, Cyber, and Security Considerations
· No external network connections 
· No Bluetooth access points
Evaluation Approach (High-Level)
· Technical feasibility and performance capabilities
· Cost-effectiveness
· Scalability and adaptability
· Safety and reliability
· Ease of deployment and maintenance
These specifications are intended as a starting point and may be subject to further refinement based on site-specific requirements, budget constraints, and other considerations. Power generation systems will be considered with or without the ability to produce hydrogen at the point of need. 
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