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Executive Summary 

This Capability Development Document (CDD) updates the Operational Requirements Document, Deployable Oxygen System (DOS), AMC 001-00-B, 22 August 2001, to meet requirements identified in The Ground Contingency Medical Support System (GCMSS) Initial Capability Document (ICD), 16 October 2003, changes in Aeromedical Evacuation (AE) policy and technological advances in oxygen generation and storage technology.  
A capability is required to produce and store therapeutic oxygen for use in forward areas and in-flight.  Oxygen is a first-line therapeutic drug.  The air evacuation, ground-based, and special operations medical missions require medical support systems capable of providing therapeutic oxygen and operating oxygen-driven equipment in-flight and on the ground.  Finding reliable and safe oxygen in the theater of operation is difficult to non-existent.  The advancement in the aircraft On-Board Oxygen Generation Systems (OBOGS) has significantly decreased the forward availability of Liquid Oxygen (LOX) resupply.  Additionally, personnel required for maintenance of liquid oxygen systems are not readily available in the theater of operation.  

The DOS program delivers the capability to generate therapeutic oxygen in forward areas significantly reducing supply and maintenance issues.  Varying sizes of oxygen generators and storage systems allow for a tailored approach to providing oxygen.  Large capacity generators will supply large field hospitals and fill portable storage vessels.  Medium generators will deploy to smaller second echelon field medical facilities, while very small medical teams and Special Operations medical units will utilize small generators and storage vessels.  In locations where oxygen generation is not feasible, such as in-flight AE missions, therapeutic oxygen storage vessels are used to deliver oxygen.  

DOS addresses alternative material approaches by embracing the family of systems approach where therapeutic oxygen is generated and stored utilizing a variety of technologies.  Major considerations for the analysis of material approaches included the reduction of airlift and increased capacity for far forward users.  The multiple sizes of oxygen generators and storage vessels in the DOS program allow for tailored deployment of capabilities to match mission requirements, minimizing the logistical footprint and enhancing mobility.  
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1.  Capability Discussion.

The joint medical mission includes provisions for air, sea, and ground-based medical support for the full spectrum of medical care in deployed scenarios, including wartime operations, deter​rence and contingency operations, peacetime engagement, crisis response, humanitarian relief and Special Operations.  Both ground-based and AE medical support requires therapeutic oxygen during major combat, stability, and homeland security operations.  The DOS program supports the Focused Logistics Joint Functional Concept by ensuring healthy and fit combat forces (Force Health Protection).  The DOS program directly supports the Ground Contingency Medical Support System (GCMSS) Initial Capability Document (ICD) dated 16 October 2003 and AE of sick/injured patients, in peacetime and contingency operations, under the supervision of qualified medical crewmembers via fixed wing aircraft, in accordance with Department of Defense (DoD) Policy Directive 10-21.
Each Service is responsible for Manpower Equipment Force Packages (MEFPAK) in support of deployed operations.  Oxygen is a first-line therapeutic drug.  A capability to produce and store therapeutic oxygen for use in forward areas and in-flight is required.  The AE, ground-based, and special operations medical missions must have medical support systems capable of providing therapeutic oxygen and operating oxygen-driven equipment in-flight and on the ground.  The current methods employed to meet these require​ments include use of the Portable Therapeutic Liquid Oxygen System (PTLOX), Deployable Oxygen Generator System (DOGS) and/or high-pressure oxygen cylinders.  Finding reliable and safe oxygen in the theater of operation is difficult to non-existent.  The PTLOX is becoming logistically unsupportable.  The advancement in the aircraft On-board Oxygen Generation Systems (OBOGS) has significantly decreased the forward availability of Liquid Oxygen (LOX) resupply.  Additionally, personnel required for maintenance of liquid oxygen systems are not readily available in the theater of operation.  The Air Force Medical Service can no longer depend on line support for LOX and therefore must generate its own oxygen.  The U.S. Army Medical Service does not use LOX nor does the U.S. Navy Medical Service except on its two hospital ships and aircraft carriers.

The DOS program delivers the ability to generate and store therapeutic oxygen in forward areas.  Varying sizes of oxygen generators and storage devices allow for a tailored approach to providing oxygen.  Large capacity generators will supply large field hospitals and fill portable storage vessels.  Medium generators will deploy to smaller level II medical facilities in the field while very small medical teams and Special Operations medical units will utilize small generators and storage devices.  In locations where generation is not feasible such as in-flight on AE missions, therapeutic oxygen storage vessels are used to deliver oxygen.  The current increment of the DOS program is targeted at specific solutions to generate, store, and deliver acceptable amounts of therapeutic oxygen to patients.  Increased capability is required in reducing size, weight, and power consumption.  Developing technologies are expected to evolve so that that the required amount of oxygen will be delivered by increasingly smaller equipment.

The increasing capability of DOS better support all areas of the operating environment to include immature and mature Joint Operating Areas (JOA).  Examples of use in the deployed area of responsibility include:  large medical facilities in the communications zone, smaller medical facilities nearer the forward edge of the battle area, and far forward with Special Operations.  Improved DOS products will also be utilized in all areas of the AE system (ground based and in-flight) in both peacetime and during contingency (operations).  

2.  Analysis Summary.

DOS addresses alternative material approaches by embracing the family of system approach where therapeutic oxygen is generated and stored utilizing a variety of technologies.  Major considerations for the analysis of material approaches were the reduction of airlift and increased capacity for far forward users.   Transporting oxygen into the theater via traditional re-supply lines would increase the amount of airlift required throughout the operation while decreasing the reliability of the oxygen supply to users far forward.  In addition to production and storage devices, the presence of improved oxygen delivery devices, i.e. masks & nasal cannulas, offers enhancement to, but not replacement of, these primary devices.  The analysis addressed reliability, availability, maintainability and cost criteria of material alternatives.  Based on performance the list of viable alternatives was reduced.  Specifically, the Liquid Oxygen approach was rated least desirable.  Further evaluation of alternative technologies is being reviewed by the Human Weapons System (HSW) System Program Office (SPO). 

3.  Summary Concept of Operations (CONOPS).   

DOS supports Joint Focused Logistics concepts which include Joint Task Force Global Mobility CONOPS, AFMS Concept Document (2003), “Restoration of Health”, and USAF Agile Combat Support initiatives for safe, effective therapeutics provided through a reduced logistics footprint.  DOS will afford extended oxygen capabilities, producing oxygen at remote locations while enhancing mission support requirements for augmented oxygen supply (refill stations).  The system modularity will provide flexible options to the medical operators without severe weight and space liabilities for ground or air movement.  Medical forces must be flexible and provide “state of the art” routine and field combat casualty care in a wide range of operational environments.  With a focus on sustaining warfighter mission performance, we must interface directly with sister service medical teams and assets to effectively function within established theater medical care systems. 

The operational outcome provided by the DOS program is force health restoration.  Through the provision of therapeutic oxygen, medical personnel provide essential care in theater and enhanced care during evacuation to definitive care.  To achieve the desired operational outcome, the DOS program must be able to provide therapeutic oxygen in sufficient quantities across the entire range of military operations and at all levels in the area of responsibility.  This is done through a combination of oxygen generation and storage.

DOS complements the integrated joint war fighting force.  Therapeutic oxygen is a first-line drug used in treating and stabilizing injured and ill persons that is used by all Services to provide effective force health treatment.  The DOS program is designed to provide therapeutic oxygen in a self-sustaining manner.  Enabling capabilities include power production for the oxygen generators as well as readily available maintenance support provided by Biomedical Repair Technicians. 

4.  Threat Summary.

DOS is not likely to be a primary target; however, it is subject to collateral destruction and damage from conventional explosive weapons and munitions, as well as the effects of radio-electronic combat, high-altitude electromagnetic pulse (HEMP), and potential contamination and damage to electronic components caused by nuclear, biological, and chemical (NBC) effects.

DOS directly mitigates the risk associated with remote or isolated operations as a result of enemy interdiction, operational locations, and other transportation constraints i.e. weather.  Internal threats to the safe production, storage and delivery will be countered by engineering and operational controls.  

5.  Program Summary.
There is not one technical solution to currently meet all of the needs for medical units in the ground, air and sea combined.  Reduced availability and unreliability on non-medical sources of bulk liquid and gaseous oxygen has resulted in significant mission degradation.   Non-availability is compounded by the fact that maintenance support plans are increasingly difficult and expensive to execute in a given area of responsibility.   Requirements in the past have been partially met through a variety of solutions that were commercially available.  This document outlines a consolidated approach to solving the oxygen deficiencies in the field.

DOS is capable of delivering medical grade oxygen in the theater of operation.  Individual DOS components address specific requirements for various deployment scenarios and basing through the battle area to include far forward based operations.  An oxygen storage system will provide a stated capability, while an oxygen generation system will refill the storage system and generate a constant level of oxygen in the theater of operations.  DOS products are integral and interoperable with other components to produce a force enhancement effect for higher demands of oxygen.  As a logistically independent delivery system of oxygen it is self-sustaining with a marked decrease in non-medical maintenance resources.  This ideally results in high levels of patient care and successful mission execution.  

The DOS timeline is driven by real world events and the ongoing reduction of institutional non-medical assets to support medical missions.   Commercial off-the-shelf solutions will be utilized in addition to programmed developmental efforts for evolutionary technologies.   Incremental solutions are part of the program design.  Future solutions encompass more efficient oxygen delivery and storage using emerging technologies.  Examples of improved attributes include:  increasing storage and output ratios; reduced power requirements; conserving oxygen used; and packaged generation and storage systems to meet medical missions throughout the theater. 
6.  System Capabilities Required for the Current Increment.  

Threshold requirements are designated by [T] and the objective requirements are designated by [O].     

6.1 Key Performance Parameters (KPPs)

6.1.1   Oxygen Quality:  Must provide oxygen at 93% [T] and 99% [O] United States Pharmacopia (USP) concentration.  The balance of delivered contents shall be argon or nitrogen, except for trace concentrations of other atmospheric gases, not exceeding percentage levels allowed in “Oxygen, USP.”  Rationale:  The threshold is the minimal threshold percentage considered therapeutically reasonable.

6.1.2    Food and Drug Administration (FDA) Approval:  DOS systems will be approved by the FDA as a medical device in accordance with Federal law [T]=[O].  Rationale:  The FDA requires certification for development, production, and maintenance of medical oxygen systems.

6.2   Deployable Oxygen Storage/Delivery Attributes.
6.2.1  Capacity:  The large oxygen storage vessel(s) will have an equivalent capacity of 28,000 gaseous liters [T] and 32,000 gaseous liters [O].   The medium oxygen storage vessel will deliver 9.000 gaseous liters [T] and 15,000 gaseous liters [O].  The small oxygen storage vessel will deliver 3,000 gaseous liters [T] and 5,000 gaseous liters [O].    Rational:  The equivalent capacity meets or exceeds the minimum requirement for medical elements under conditions of full utilization.
6.2.2   Delivery.

6.2.2.1  Large and Medium Storage Vessels:  The storage vessels will be capable of delivering 100  lpm at 55+5 psig [T].  Each storage vessel will be capable of delivering 120 lpm of gaseous oxygen at 55+5 psig [O].  Outlets: The storage vessel will provide a minimum of three oxygen outlets.  Outlets will be compatible with standard oxygen hoses and flow meters.  Outlet Flow Rate:  Each outlet will be capable of flow rates up to 15 lpm and any one outlet will be capable of providing 100 lpm or greater.  Rational:  Required oxygen delivery rates and pressures for this system are intended to meet the requirements to drive existing gas-driven medical equipment.  Flow rates are required to accomplish patient resuscitation procedures.  Minimum flow rates of 11 lpm are further supported by American Heart Association cardiac life support guidelines, which require oxygen be delivered at flow rates greater than 10 lpm. 
6.2.2.2  Small Storage Vessels:   The small storage vessel will be capable of delivering 15 lpm at 55+5 psig [T].  Each storage vessel will be capable of delivering 50 lpm of gaseous oxygen at 55+5 psig [O].  
6.2.3  Human Factors/Portability.  

6.2.3.1  The large oxygen storage system will be man portable not to exceed 185 lbs [T], 150 lbs [O] total weight when filled to capacity.  These weights include storage/shipping containers.  Use of retractable and lockable wheels may be used for ease of transport, movement and maneuverability.  

6.2.3.2  The medium unit shall be one-man portable less than 75 lbs [T] and 37 lbs [O].  These weights include storage/shipping containers.  Use of retractable and lockable wheels may be used for ease of transport, movement and maneuverability.

6.2.3.3  The small storage unit shall not exceed 35 lbs [T] and 17 lbs [O].   Paratroopers must be able to parachute the small storage system either by wearing it or packing it in tandem for airborne operations (air droppable).     

6.2.4  Size/Volume:  The medium and small storage units will fit within one litter stanchion position [T]=[O].  

6.2.5  Fit into Ambulances and Ambuses:  The storage vessel(s) will fit and operate in DoD ambulances, ambuses, and other “Personnel Recovery Vehicles (PRV).”  In addition, the medium and small storage vessels will fit and operate in a PRV without impeding the operational medical efficiency [T].  All vessels will be capable of fitting into DoD side-loading ambuses [O].

6.2.6  Fit into Fixed and Rotary Wing Aircraft:  The storage vessel will fit through the various door openings on fixed- and rotary-wing aircraft and operate within the litter stanchion area of a fixed-wing aeromedical aircraft  without impeding egress, restricting routine aircrew operations, or taking up space in the aisles [T]=[O].

6.2.7  Air Transportability:  The unit will be air transportable on fixed-wing aircraft [T] / CV-22 [O].

6.2.8  Vibration /Shock:  The storage vessel(s) will operate during and after being subjected to vibration, shock and acceleration as encountered during air, sea, and ground transportation [T]=[O].

6.2.9  Altitude:  The storage/delivery system will operate at an altitude pressure of up to 15,000 feet mean sea level (MSL) [T]=[O].

6.2.10  Decompression:  The storage vessel will operate safely during and after decompression from 8,000 feet to 45,000 feet altitude at 1, 7, and 60-second intervals [T]=[O].
6.3  Deployable Oxygen Generation System (DOGS) Attributes.

6.3.1  Pressure:  The large and medium gaseous oxygen generators will deliver gaseous oxygen at 55 ( 5 psig [T]=[O].  The small gaseous oxygen generator will deliver gaseous oxygen at 55 ( 5 psig [O].  

6.3.2  Small DOGS Flow Generation:  The gaseous oxygen generator will be capable of producing oxygen at a rate of 6 lpm [T] and 15 lpm [O]. 

6.3.3  Medium DOGS Flow Generation/Compressor:  The gaseous oxygen generator will produce oxygen at a rate of 60 lpm [T] and 180 lpm [O].

6.3.4  Large DOGS Flow Generation/Compressor:  The gaseous oxygen generator will be capable of producing oxygen at a rate of 180 lpm [T] and 300 lpm [O].

6.3.5  Small DOGS Generator Weight:  The weight of the small oxygen generator will not exceed .15 lpm/lb [T] and 1 lpm/lb [O] of system weight.  Note: System weight is a ratio of lpm to weight.

6.3.6  Medium DOGS Generator/ Compressor Weight:  The weight of the medium oxygen generator will not exceed .06 lpm/lbs [T] and 1.3 lpm/lbs [O].  Note:  Weight includes generator and compressor.

6.3.7  Large DOGS Generator/ Compressor Weight:  The weight of the large oxygen generator will not exceed .04 lpm/lbs [T] and 1.3 lpm/lbs [O].  Note:  Weight includes generator and compressor.

6.3.8  Small DOGS Generator Size:  Must not exceed 1.6 cubic feet [T] and 0.026 cube feet [O].  Rationale:  The generator must be able to fit in or on a medical ruck sack or secured to a paratrooper’s leg.
6.3.9  Medium DOGS Generator/Compressor Size:  Must not exceed 20 cubic feet [T] and 2.6 cubic feet [O].  Rationale:  Maneuverability in the Expeditionary Medical System (EMEDS) for any component located inside the tent.. 

6.3.10  Large DOGS Generator/ Compressor Size:  Must fit within one half the dimensions of a 463L pallet [T] and one quarter pallet [O].  Rationale:  Limited Lift available.
6.3.11  The DOGS Medium version will be operable inside the EMEDS tent system [T]=[O].  
6.3.12  Generator/Compressor Fill Rate (Medium and Large System):  The gaseous oxygen generator will have the capability to fill oxygen cylinders at a fill rate of 50% [T] and 100% [O] of the maximum oxygen generator flow rate.  This system will be capable of continued operations for filling and delivery simultaneously.  

6.3.13  Power Characteristics: The DOS components requiring external electric power for operation will be compatible with the Ground-Based Deployable Power Generation and Distribution System (DPGDS).  For compatibility with these power sources, the DOS will be designed for operation on 110-220 VAC, 50/60 Hz, single phase or 208-220 VAC, 50/60 Hz, three-phase power [T]=[O]. 

6.3.14  Power Consumption:  Small System – 1.0 kw [T] and 0.1 kw [O]; Medium System – 7.0 kw [T] and 1.0 kw [O]; & Large System – 10.0 kw [T] and 3.0 kw [O].  Rational: Small generator may be battery powered and/or 110 VAC standard receptacle.

6.3.15  Power Connector:  Small generator system must have a standard UL power connector [T]/[O].  Medium and Large generator system must have a power connector compatible with DoD 100 kw generator using a 60 amp class-L electrical power connector [T]=[O].  

6.3.16  Alarms:  All generators shall have audible and visual alarms for low oxygen purity and low oxygen pressure.  Alarms will meet American Society for Testing and Materials (ASTM) standards [T]=[O].

6.3.17  Outlets:  Outlets will be compatible with Compressed Gas Association (CGA) standards for oxygen hoses and flow meters [T]=[O].  The medium and Large Gaseous oxygen generator will produce oxygen via 2 outlets at 55+5 psig [T]=[O].  The small generator will produce oxygen via one outlet [T]=[O].  
6.3.18  Accessories:  The medium and large generators will have an accessory kit for each gaseous oxygen generator for delivery/distribution to a manifold distribution system.  The kit will include standard medical grade oxygen hose(s)[100 feet minimum] and will be interoperable with DOS storage vessels.  The kit will be secured to gaseous oxygen generator [T]=[O].  

6.3.19  Emergency Operation:  In the event the system fails to generate oxygen for any reason, the medium and large gaseous oxygen generator will automatically supply oxygen to patients for two hours [T] and eight hours [O].

6.4  Common DOS Attributes.

6.4.1  Accessories:  The DOS system will have appropriate gauges, regulators, flow meters, and indicators for monitoring delivery and generation of oxygen [T]=[O].

6.4.2  Humidity:  The DOS must be capable of operation and storage in humidity levels up to 94+4% [T]=[O].  
6.4.3  Temperature Operation Range:  The DOS must be capable of operating in temperatures ranging from -25F to 120F [T] and -40(F to 160(F [O].

6.4.4  Temperature Storage Range:  The DOS must be capable of operations after being stored in temperature ranges from -40(F to 140(F [T] and -40(F to 160(F [O].

6.4.5  Fit into Tentage:  The DOS will integrate with DoD approved tents, to include the Chemically Protected EMEDS (CPEMEDS).  The DOS will fit through all openings and not pose any damage to flooring [T]=[O].

6.4.6  Air Transportability:  The DOS system will be air transportable on fixed-wing aircraft [T]=[O].

6.4.7  Vibration /Shock:  The storage vessel(s) will operate during and after being subjected to rapid decompression, vibration, shock and acceleration as encountered during air, sea, and ground transportation.  All other DOS components will operate after being subjected to vibration, shock and acceleration as encountered during air, sea, and ground transportation [T]=[O].

6.4.8  Power requirements (Aircraft):  N/A

6.4.9  Securing Method:  The DOS will be capable of being secured to floor provisions during flight operations on the following aircraft C-5, C-17, C-130, C-141, KC-10, KC-135, and CV-22.  DOS will be compatible with a standard 463-L cargo pallet; D-rings and 5000 lb cargo tie down straps [T]=[O].  Securing the storage vessel will be accomplished while wearing artic, chem/bio or flight gloves in a maximum time of twenty (20) minutes [T] and ten (10) minutes [O] for both fixed and rotary wing aircraft.

6.4.10  Storage Environment:  The DOS will be capable of withstanding long-term storage in a facility that is not environmentally controlled. The storage configuration and packaging will provide the capability for periodic inspec​tion, preventive maintenance, and corrective maintenance. The DOS will be capable of being removed from long-term storage, set-up, and fully operational within ninety (90) minutes [T] and sixty (60) minutes [O].

6.4.11  Logistics and Readiness:  The DOS will have a system life of any combination of an operational life of ten (10) years [T] and fifteen (15) years [O] and a storage life of fifteen (15) years [T]=[O].  System design will provide for ease and speed of maintenance and upgrade and minimize the logistics tail.  System components will be easy to access and maintain.  Removal, repair, replacement, adjustment, modification, checkout, and calibration will be accomplished using common shop tools.  Any special tools will be kept to a minimum and, as necessary, delivered as part of the support package.  Specific maintenance career fields (Biomedical, Electro-Environmental, Petroleum, Oils, and Lubricants, contract support) will be determined when the specific maintenance concept has been identified.

6.4.12  Reliability/Maintainability:  The DOS mean time to repair (MTTR) will be 75% of the emergency oxygen operation.  Gaseous generators will be equipped with an internal usage clock to track hours of operation.  Time critical items, as identified by the manufacturer, will be specifically tracked.  Time change items, as identified by the manufacturer, will also be tracked. Storage vessel usage will be tracked based on calendar time.  [T]=[O]

6.4.13  Electromagnetic Interference:  Must operate in its intended electromagnetic environment without causing or suffering any unacceptable performance degradation due to electromagnetic interference to or from other equipment in the same environment. [T]=[O]

6.4.14  Environmental Concerns:  The DOS will be able to operate during and after being exposed to harsh environmental conditions such as blowing sand, snow, sleet, dust, rain, and salt fog.  The storage vessel must also operate within aircraft bank and angle of attack restrictions. Oxygen generators will operate on a slope of up to six (6) degrees.  If any component of DOS is operated in a closed environment, venting will be at a level to prevent an oxygen enriched (hazardous) environment.  The DOS will be capable of withstanding bacterial and/or viral disinfection with standard hospital disinfectants and bleach solutions without degradation of structural components or performance.  The DOS will be decontaminable to the same degree as all other medical equipment items.  When disposal of the DOS or its subsystems becomes necessary, the disposal process will not pose a threat to the environment.  In accordance with DoDI 5000E3.T1, the program will incorporate environmental, safety and health planning throughout the program life cycle.  [T]=[O]

6.4.15  Conventional, Initial Nuclear Weapons Effects, Electromagnetic Environmental Effects (E3), and Nuclear, Biological, and Chemical Contamination Survivability (NBCCS), Conventional Effects:  The DOS will be capable of performing under a wide range of potential battle-space environmental conditions and hazards (natural and manmade).  The DOS will be operational during and after exposure to chemical and biological contamination [T].  It is desired that the DOS be recoverable after the effects of chemical and biological contamination [O].
6.4.16  Warranty:  The DOS will be covered by an initial warranty for twelve (12) months [T] and thirty-six (36) months [O] that will include all parts and labor required for repair and maintenance.

6.4.17  Program Support:  An integrated data package covering DOS storage, maintenance, inspection and integration will be delivered in digital format in accordance with DoD Standards.  Data delivered digitally will be on CD ROM and in commercial desktop publishing format.  The format will be stored managed, and maintained in the Joint Computer Aided Acquisition and Logistics Support (JCALS) system.  Two (2) copies of DOS commercial technical manuals (operation/maintenance) will be provided per unit.  Manuals will have the ability to be updated as required. [T]=[O]

6.5  DOS KPP Summary Table.

	Key Performance Parameter
	Development Threshold


	Development Objective



	1. Oxygen Quality 
	Oxygen at 93% USP concentration. 
	Oxygen at 99% USP concentration. 

	2.  FDA Approval. 
	DOS articles will be approved by the FDA as a medical device.
	Same


Table 6.5.  Key Performance Parameter Summary Table.

6.6  Deployable Oxygen Storage/Delivery Attribute Summary Table

	Attribute
	Development Threshold
	Development Objective

	1. Capacity
	Large oxygen storage vessel(s) capacity of 28,000 gaseous liters.  

Medium oxygen storage vessel capacity of 9,000 gaseous liters. 
Small oxygen storage vessel will deliver 3,000 gaseous liters.  
	Large oxygen storage vessel(s) capacity of 32,000 gaseous liters.  

Medium oxygen storage vessel capacity of 15,000 gaseous liters.  

Small oxygen storage vessel will deliver 5,000 gaseous liters.   

	2. Delivery/Outlets/ Outlet Flow Rate
	Large and medium oxygen storage vessel(s) capable of delivering 100 lpm at 55+5 psig.  

Small oxygen storage vessel capable of delivering 15 lpm at 55+5 psig

	Large and medium oxygen storage vessel(s) capable of delivering 120 lpm at 55+5 psig 
Small oxygen storage vessel(s) capable of delivering 55+5 lpm at 50 psig 

	3.  Human Factors/ /Portability


	Large oxygen storage system man portable not to exceed 185 lbs.
Medium unit one-man portable < 75 lbs.

Small unit shall be < 35 lbs and wearable or packed in tandem for airborne operations.      
	Large storage system not to exceed 150 lbs.     

Medium unit shall be < 37 lbs.      

Small Unit shall not exceed 17 lbs and wearable or packed in tandem for airborne operations.      

	4.  Size/Volume
	Medium and small storage unit will fit within the litter stanchion area.
	Same

	5.  Fit into Ambulances and Ambuses 
	All storage vessel(s) will fit and operate in DoD rear-loading ambulances and ambuses.  The medium and small storage vessels will fit and operate in a Personnel Recovery Vehicle.
	All vessels will fit into DoD side loading vehicles.


	6.  Fit into Fixed and Rotary wing aircraft 
	All vessels will fit through the door openings on fixed-and rotary-wing aircraft.
	Same

	7.  Air Transportability
	All Vessels will be Air transportable on fixed-wing aircraft.
	Same

	8.  Vibration /Shock
	The storage vessel(s) will operate during and after being subjected to vibration, shock and acceleration.  
	Same

	9.  Altitude 
	The storage/delivery system will operate at a cabin pressure up to 15,000 feet MSL.
	Same

	10.  Decompression 
	The storage vessel will operate safely during and after decompression from 8,000 feet to 45,000 feet cabin altitude at 1, 7, and 60-second intervals.  
	Same


Table 6.2 Deployable Oxygen Storage/Delivery Attributes Summary Table

6.7  Deployable Oxygen Generation System (DOGS) Attributes Summary Table.

	Attribute
	Development Threshold
	Development Objective

	1.  Pressure
	Large and medium generators will produce gaseous oxygen at 55 + 5 psig. 
	Small generator will produce gaseous oxygen at 55 + 5 psig.

	2.  Flow Generation
	Small generator will produce oxygen at a rate of 6 lpm.

Medium generator will produce oxygen at a rate of 60 lpm.
Large generator will produce oxygen at a rate of 180 lpm.
	Small generator will produce oxygen at a rate of 15 lpm.

Medium generator will produce oxygen at a rate of 180 lpm.

Medium generator will produce oxygen at a rate of 300 lpm.

	3.  Generator/ Compressor Weight 
	Small oxygen generator weight will not exceed 0.15 lpm/lb of system weight

Medium oxygen generator weight will not exceed 1.06 lpm/1.3 lb of system weight

large oxygen generator weight will not exceed 0.04 lpm/1.3 lb of system weight
	Small oxygen generator weight will not exceed 1.0 lpm/lb.
Medium oxygen generator weight will not exceed 1.0 lpm/1.3 lb. 

Large oxygen generator weight will not exceed 1.0 lpm/1.3 lb.

	4.  Generator/

Compressor Size
	Small not to exceed 1.6 cubic feet. 

Medium not to exceed 20.0 cubic feet. 

Large ½ dimension of a 463L pallet. 
	Small not to exceed 0.26 cubic feet.

Medium not to exceed 2.6 cubic feet. 

Large 1/4 dimension of a 463L pallet. 

	5.  Operable Inside a Tent
	Medium generator will be operable inside an EMEDS tent system.
	Same

	6.  Generator/ Compressor Fill Rate
	Large and medium generators will fill oxygen cylinders at a fill rate of 50% of the maximum oxygen flow rate. 
	Large and medium generators will fill oxygen cylinders at a fill rate of 100% of the maximum oxygen flow rate.

	7.  Power Characteristics 


	Components requiring electric power will be compatible with the Ground-Based Deployable Power Generation and Distribution System (DPGDS).  DOS will operation on 110-220 VAC, 50-60 Hz, single phase or 208-220 VAC, 50-60 Hz, three-phase power.
	Same

	8. Power Consumption


	Small System  1.0 kw

Medium System 7.0 kw

Medium System 10.0 kw
	Small System  0.1 kw

Medium System 1.0 kw

Medium System 3.0 kw

	9. Power Connector
	Small generator system must have a standard UL power connector

Medium and Large generators have connectors compatible with DoD 100 kw generators.
	Same

	10. Alarms 


	Concentrators shall have audible and visual alarms for low oxygen purity and low oxygen pressure.  
	Same

	11. Outlets
	Outlets will be compatible with CGA standards for oxygen hoses and flow meters.  

Large and medium generators will produce oxygen via 2 outlets at 55+5 psig.

Small generators will produce out of one outlet.
	Same



	12.  Accessories
	Medium and large generators will have an accessory kit for delivery/distribution to a manifold distribution system.  The kit includes standard medical grade oxygen hose(s) [100 feet minimum] and will be interoperable with DOS storage vessels.  The kit will be secured to gaseous oxygen generator.  
	Same

	13. Emergency Operation 
	Medium and large generators will automatically supply oxygen to patients for two (2) hours in the event of system failure.  
	Medium and large generators will automatically supply oxygen to patients for  eight (8) hours in the event of system failure.    


Table 6.3  Deployable Oxygen Generation System (DOGS) Attributes Summary Table

6.8  Common DOS Attributes Summary Table.

	Attribute
	Development Threshold
	Development Objective

	1. Accessories
	System will have appropriate gauges, regulators, flow meters, and indicators for monitoring delivery and generation of oxygen.
	Same

	2. Humidity 
	Capable of operation and storage in humidity levels of 0% to 100% Relative humidity 
	Same

	3. Temperature Operation Range
	Capable of operating in temperatures ranging from -25( F to 120( F.
	Capable of operating in temperatures ranging from -40( F to 160( F.

	4. Temperature Storage Range 
	Capable of operations after being stored in temperature ranges from -40( F to 140( F.
	Capable of operations after storage in temperature ranges of -40( F to 160( F.

	5. Fit into Tentage 
	Systems will fit through openings and not pose any damage to flooring to include CPEMEDS
	Same

	6.  Air Transportability
	Air transportable on fixed-wing aircraft.
	Same

	7.  Vibration /Shock
	Storage vessel(s) will operate during and after rapid decompression, vibration, shock and acceleration.  All other DOS components will operate after vibration, shock and acceleration.  
	Same

	8. Power (Aircraft)
	N/A
	N/A

	9. Securing Method  
	Capable of being secured during flight operations on AF cargo Aircraft.  Compatible with the 463-L cargo pallet, D-rings and 5000 lbs cargo tie down straps.  

Secure storage vessels while wearing artic, chem/bio or flight gloves in twenty (20) minutes for fixed and rotary wing aircraft.
	Secure storage vessels while wearing artic, chem/bio or flight gloves in a maximum time of ten (10) minutes for fixed and rotary wing aircraft.

	10.  Storage Environment
	Capable of operating after long-term storage in a facility that is not environmentally controlled.
Capable of being removed from long-term storage, set-up, and fully operational within ninety (90) minutes. 
	Capable of being removed from long-term storage, set-up, and fully operational within, sixty (60) minutes.

	11.  Logistics and Readiness 
	System life of any combination of an operational life of ten (10) years and a storage life of fifteen (15) years.  
Basic maintenance using common shop tools.    
	The DOS will have a system life of any combination of an operational life of fifteen (15) years and a storage life of fifteen (15) years.

	12. Reliability/

Maintainability 
	MTTR will be 75% of the emergency oxygen operation.  Gaseous generators will be equipped with an internal usage clock to track hours of operation.   
	Same

	13. Electromagnetic Interference 
	Operate in an electromagnetic environment without causing or suffering any unacceptable performance degradation.
	Same

	14. Environmental Concerns 


	Able to operate during and after being exposed to harsh environmental conditions. 

The storage vessel will operate within aircraft bank and angle of attack restrictions.  

If operated in a closed environment, venting will be at a level to prevent an oxygen enriched (hazardous) environment. 

Capable of withstanding bacterial and/or viral disinfection with standard hospital disinfectants 

Decontaminable as a medical equipment item.
	Same

	15. Conventional, Initial Nuclear Weapons Effects, E3 and NBCCS Effects.
	Capable of performing under a wide range of potential battle-space environmental conditions and hazards (natural and manmade).  
	The DOS will be operational during and after exposure to chemical and biological contamination.

	16. Warranty 
	Initial warranty for 12 months including parts and labor required for repair and maintenance. 
	Initial warranty for 36 months including parts and labor.

	17. Program Support 
	Integrated data package covering DOS storage, maintenance, inspection and integration.
	Same


Table 6.4  Common DOS Attributes

7.  Family of System and System of System Synchronization. 

The DOS fills the capability gap identified in the GCMSS ICD for delivery of oxygen but does not interface with any other Family of Systems or System of Systems.  There are no other systems or programs supporting the DOS CDD.  There will be no overarching Doctrine, Organization, Training, Materiel, Leadership and Education, Personnel, and Facilities (DOTMLPF) changes required.  CDD crosswalk (see Appendix A.)
	Capability
	CDD Contribution
	Related CDDs
	Related CPDs

	GCMSS ICD 4(c) 2
	Supports restoration of health by providing  oxygen for medical ground and AE platforms
	None
	None


Table 7.1  Supported ICDs and Related CDDs/CPDs

8. National Security System & Information Technology System Supportability. 

Not Applicable.

9.  Intelligence Supportability.  

Not applicable.

10.  Electromagnetic Environmental Effects and Spectrum Supportability. 

Not Applicable.

11.  Assets Required Achieving Initial Operational Capability (IOC).
The number of DOS systems oxygen generators and storage vessels needed by the DoD medical community, including National Guard and Reserves units, is estimated in Table 11.1, which includes Army, Navy, and Air Force requirements.  These numbers include initial spares and training sets.   These numbers are estimates.  The exact number of DOS systems needed by the DoD medical community, including National Guard and Reserves units, can change based on the final manufactured solution(s).  

	
	DOGS- Large
	DOGS- Medium
	DOGS- Small
	Storage-Large
	Storage-Medium
	Storage-Small

	Air Force
	45
	100
	TBD
	TBD
	750
	TBD

	Army
	30
	560
	3000
	100
	0
	200

	Navy
	27
	0
	0
	558
	0
	0

	Total
	57
	660
	3000
	658
	750
	200


Table 11.1.  DoD Oxygen Generator Assets Required

12. Schedule and Initial Operational Capability (IOC) /Full Operational Capability (FOC) Definitions. 

IOC is scheduled for FY 2005.  IOC will be achieved when 10 percent of the system is fielded to the initial units, unit personnel are trained, training base is established, and maintenance system is in place.  

FOC is scheduled for FY 2010.  FOC will be achieved when the system is totally procured and fielded; the identified force structure is trained; and a maintenance system is in place.

IOC for DOS is FY 05

FOC for DOS is FY 10

13. Other Doctrine, Organization, Training, Materiel, Leadership and Education, Personnel, and Facilities (DOTMLPF) Considerations.

The multiple sizes of oxygen generation and storage in the DOS program allow for tailored deployment of capabilities to match mission requirements, minimizing the logistical footprint and enhancing mobility.  The DOS program will not drive environmental quality compliance measures nor safety and occupational health requirements.  The DOS can be deployed to/within theater using normal materiel movement methods, i.e. 463L pallets.  Most items are man portable.  Large oxygen generators will require forklift support for placement.  The only base operating support required is electricity for oxygen generators.  No base operating support is required for storage/delivery systems.

· Doctrine:  The DOS program will not drive changes in doctrine.

· Organization:  The DOS program will not drive changes in organization.

· Training:  Limited training will be required for users of the equipment.  This training can be accomplished at the unit level.  Maintenance training will be required for the biomedical equipment repair career field.  

· Materiel:  Depot repair will require interim contractor support until the Source of Repair Approval Process (SORAP) determines the depot repair source and that capability is established.  The depot repair concept will be based on SORAP.

· Leadership and Education:  The DOS program will not drive changes in Leadership and Education.

· Personnel:  Depending on the manufacturer’s technical solution, the DOS program may or may not drive personnel changes. 

· Facilities:  The DOS program will not drive additional facility needs and does not require specialized supporting infrastructure or shelters.

14. Other System Attributes. 

The DOS has several attributes that must be addressed in system design.  These attributes include Human Systems Integration; Hazard of Electromagnetic Radiation to Ordnance; Wartime Reserve Materiel (WRM) requirements; natural environmental factors (such as climatic, terrain and oceanographic factors); and unplanned stimuli (such as bullet impact).

	Attribute
	Development Threshold
	Development Objective

	Environmental Quality
	Environmentally safe disposal.  Leaks or outputs easily and safely cleaned.  
	Same

	Human Systems Integration
	Not adversely affect human systems.  
	Same

	Wartime Reserve Materiel (WRM)
	Will use standard WRM quantities.
	Same

	Accessibility
	All parts are must be easily accessible by operator and service personnel.  
	Same

	Environmental Factors
	Refer to MIL-STD-810F
	

	Safety Hazards
	Refer to ISO8359 and IEC 60601-1.  
	


Table 14.1  Other System Attributes

15.  Program Affordability.  

Below is the current Deployable Oxygen System program funding profile.  This profile is based on the current required quantities for oxygen storage vessels, oxygen generators, and oxygen liquefiers.  Pending the outcome of this CDD, the funding profile will be adjusted to reflect the new requirements.

	Current Program ($M)
	FY05
	FY06
	FY07
	FY08
	FY09 

	3600 RDT&E       
	3.4
	2.9
	2.2
	2.2
	2.2

	3080 Production 
	6.1
	6.1
	3.1
	2.1
	0.0

	3400 O&M 
	0.8
	1.2
	1.2
	1.3
	1.3


Table 15.1  Program Funding Profile

16.  The Way Ahead.

· AFROCC - Jul 04

· JROCC following AFROCC, if required, prior to Milestone B

· Milestone B - Aug 04

· CPD prior to Milestone C

· Milestone C - Oct 2007

· Full rate production - Feb 2008

Appendix A  CRD  CDD/CPD/ORD/KPP Crosswalk Linkage

	
	TMIP CRD
	GCMSS ICD

	DOS CDD
	There are no information technology/ management issues associated with this CDD
	Supports restoration of health by providing gaseous oxygen for medical ground and AE platforms


Appendix B  Architecture Framework Diagram 
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Appendix D  Acronym List

ACC

Air Combat Command

AE

Aeromedical Evacuation

AFROCC
Air Force Requirements Oversight Capability Council

AOR

Area of Responsibility

ASTM

American Society for Testing and Materials
CDD

Capabilities Development Document

CGA

Compressed Gas Association

CONOPS
Concept of Operations

COTS

Commercial Off the Shelf

CPD

Capabilities Production Document

CPEMEDS
Collectively Protected EMEDS

DoD

Department of Defense

DoDI

Department of Defense Instruction

DOGS

Deployable Oxygen Generation System

DOS

Deployable Oxygen System

DOTMLPF
Doctrine, Organization, Training, Materiel, Leadership & Education, Personnel & Facilities 

DPGDS
Deployable Power Generation and Distribution System

E3

Electromagnetic Environmental effects

EMEDS
Expeditionary Medical Systems

FDA

Federal Drug Administration

FOC

Full Operational Capability

GCMSS
Ground Contingency Medical Support System

HEMP

High-Altitude Electromagnetic Pulse

HSW

Human system Wing

hz

Hertz

ICD

Initial Capabilities Document

IOC

Initial Operational Capability

JCALS

Joint Computer Aided Acquisition and Logistics Support



JOA 

Joint Operating Area

JROCC
Joint Requirements Oversight Capabilities Council
kw

Kilowatts
lbs

Pounds

lpm

Liters per minute

MEFPAK
Medical Equipment Force Package

MSL

Mean Sea Level

MTTR

Mean Time to Repair

NBC

Nuclear, Biological, and Chemical

NBCCS
Nuclear, Biological, and Chemical Contamination Survivability

OBOGS
On-Board Generation Systems

O&M

Operation and Maintenance

PRV

Personal Recovery Vehicle

psig

Pounds per square inch gauge

PTLOX
Portable Therapeutic Liquid Oxygen System

RDT&E
Research, Development, Test and Evaluation

SORAP
Source of Repair Assignment Process

SPO

System Program Office

USP

United States Pharmacopeia

VAC

Voltage Alternating Current

WRM

War Reserve Materiel

[O]

Objective

[T]

Threshold

(F

Degrees Fahrenheit

Appendix E  Glossary

Air Transportable Clinic (ATC):  The ATC provides front line medical care for deployed forces.  ATCs are capable of providing limited outpatient clinical care and emergency service for approximately 300-500 personnel for up to 30 days with minimal re-supply.  ATCs have the capability of providing basic stabilizing care for two trauma patients for a maximum of 12 hours and limited short duration field holding capability for non-trauma patients, not to exceed 48 hours.  The ATC is not designed nor equipped to provide mass casualty treatment capabilities.  

Level I: First Aid / Emergency Medical Care:  Level I provides basic first aid: Self-aid and buddy aid, Combat Lifesaver, Combat Medic and Basic Treatment squads.. 
Level II: Initial Resuscitative Care:  Level II provides initial resuscitative care in the form of surgical and medical resuscitation.  This care saves life and/or limb and stabilizes patients for evacuation to Level III.   Blood and blood products are generally available at Level II.  General surgeons and anesthesiologists or nurse anesthetists man the facilities.  Other specialties may be represented. The ancillary support provided, particularly lab and radiology, is minimal.  
At this level care is rendered at the Army Clearing Station (division or corps), The Naval Surgical Company and the Air Force EMEDS Basic and + 10.  Here the casualty is examined and his wounds and general status are evaluated to determine his treatment and evacuation precedence’s. Emergency medical treatment including beginning resuscitation, is continued, and, if necessary additional emergency measures are instituted, but they do not go beyond the measures dictated by the immediate necessities. 
Level III: Resuscitative Care:  Level III provides a higher level of surgical and medical resuscitative capability. In addition to general surgeons and orthopedists, other surgical specialists will be present. An example is the Combat Zone fleet hospital which has greater capabilities, particularly in laboratory and radiology support. The scope of treatment requires clinical capabilities normally found only in a hospital properly staffed, equipped, and located in an environment with a low level of threat from enemy action. This level of care constitutes the definitive treatment that is needed to return many patients to full duty.

Level IV: Definitive Care:  In addition to the surgical capability provided in Level III, Level IV provides further definitive therapy for recovering patients who may then return to duty within the theater evacuation policy. A Communization Zone fleet hospital or an over seas medical treatment facility i.e. Ramstein, AFB normally provides definitive care. This level of care is adapted to the precise condition of the patient; it is normally provided by a fully staffed hospital delivering the care necessary to complete the patient’s recovery.

Emergency Medical Support (EMEDS):  The EMEDS system is a component of the Aerospace Medical Contingency Ground Support System.  The Medical Contingency Ground Support System is composed of Unit Type Code (UTC) building blocks that provide personnel and equipment to meet specific operational requirements.  These UTCs enable a deployed medical treatment facility to expand in modules to meet the full spectrum of theater requirements to include significant specialty care. These capabilities will be utilized to provide essential care, deferring definitive care to CONUS or supporting theaters.  Potential EMEDS deployments include war operations, deterrence and contingency operations, peacetime engagement, crisis response, and humanitarian relief operations.  The EMEDS system can expand to include the full spectrum of Air Force (AF) medical capability in a theater of operations.  
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