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 1.0  SCOPE tc "1.0  SCOPE "
1.1  Identificationtc “1.1  Identification”\f \l2
This document establishes the system requirements for the Ceramic Oxygen Generating System (COGS).

1.2  Document Overviewtc “1.2  Document Overview”\f \l2
Section 2 contains a list of applicable documents referenced in this document.


Section 3 of this specification documents the characteristics needed of COGS.  This section begins by identifying the performance characteristics of the new unit through functionality requirements and corresponding performance requirements which will identify what the unit must be capable of doing and how well.  Next, this specification identifies the objects with which this unit must interact, and the physical connections, or links, used in each interaction.  The specification then focuses on overall system requirements such as those for physical characteristics, environmental considerations, design, and construction.

Section 4 indicates the quality assurance provisions of this unit.  This section lists each verification method that will be used to verify that the requirements of Section 3 have been met.


Section 5 specifies the packing, packaging, and marking requirements.


Section 6 is a list of acronyms and abbreviations used in this document. 


From herein, the Ceramic Oxygen Generating System will be referred to as "the generator."

2.0  APPLICABLE DOCUMENTS tc "2.0  APPLICABLE DOCUMENTS "
2.1  Generaltc “2.1  General”\f \l2
Paragraphs 2.2 and 2.3 list external documents applicable to this specification.  This specification takes precedence if a conflict exists between this specification and any other document specified herein.  In those instances within this specification where commercial and military specifications and standards are indicated as "guidance only," the contractor is given latitude in equipment selection, material selection, component selection, etc.  This in no way relieves the contractor from the responsibility of successfully passing the performance tests in Section 4 of this specification.  Military specifications/standards and industry standards identified in this document establish minimum performance requirements.  Equivalent or better specifications and standards may be substituted upon approval of the Navy.  When a specific requirement or verification procedure (Sections 3 and 4 of this specification, respectively) calls out one of these documents, the Revision listed in paragraph 2.2 or 2.3 shall be used unless otherwise specified.

2.2  Government Documentstc “2.2  Government Documents”\f \l2
	SPECIFICATIONS

	Military

	MIL-PRF-85285D
	Coating: Polyurethane, Aircraft, and Support Equipment
	

	MIL-S-8512D
	General Specification for the Design of Support Equipment, Aeronautical, Special
	

	MIL-DTL-22992G
	Connectors, Plugs and Receptacles, Electrical, Waterproof, Quick Disconnect, Heavy Duty Type, General Specification For
	


	STANDARDS

	Military

	MIL-STD-461F
	Requirements for The Control of Electromagnetic Interference Characteristics of Subsystems and Equipment
	

	MIL-STD-1472F
	Human Engineering
	

	MIL-STD-810G
	Environmental Engineering Considerations and Laboratory Tests
	


	STANDARDS

	Federal

	FED-STD-595C
	Colors Used in Government Procurement
	


	DRAWINGS

	NAVAIR 1212AS140
	Coupling Assembly
	

	NAVAIR 1212AS142
	Gasket
	

	NAVAIR 1212AS141
	Coupling, Male
	


	OTHER PUBLICATIONS

	Manual

	S9310-AQ-SAF-010
	Technical Manual for Batteries, Navy Lithium Safety Program Responsibilities and Procedures
	


	OTHER PUBLICATIONS

	Handbook

	MIL-HDBK-46855A
	Human Engineering Program Process and Procedures
	

	MIL-HDBK-470A
	Designing and Developing Maintainable Products and Systems Volume 1
	

	MIL-HDBK-781A
	Reliability Test Methods, Plans, and Environments for Engineering, Development Qualification, and Production, Handbook for
	


	OTHER PUBLICATIONS

	Other

	NAVSEAINST 9310.1B
	Naval Lithium Battery Safety Program
	

	
	Interim Guidance for Deployment of Lithium Battery Systems
	


2.3  Non-Government Documentstc “2.3  Non-Government Documents”\f \l2
	STANDARDS

	JA1000
	Reliability Program Standard
	

	ASTM G63-99
	Standard Guide for Evaluation Nonmetallic Materials for Oxygen Service
	

	JA1010
	Maintainability Program Standard
	

	ASME B31.3
	Standards of Pressure Piping
	

	ISO 9001-2000
	Quality Management Systems - Requirements
	

	ASTM G128-02
	Standard Guide for Control of Hazards and Risks in Oxygen Enriched Systems
	

	ASTM 94-05
	Standard Guide for Evaluating Metals for Oxygen Service
	

	ASTM G93-03
	Standard Practice for Cleaning Methods and Cleanliness Levels for Material and Equipment Used in Oxygen-Enriched Environments
	

	AIR4896
	Recommended RMS Terms and Parameters
	

	JA1000-1
	Reliability Program Standard Implementation Guide
	

	ASTM G88-05
	Standard Guide for Designing Systems for Oxygen Service
	

	NCSL Z540.3
	Requirements for the Calibration of Measuring and Test Equipment
	

	ISO 9001-2008
	Quality Management Systems- Requirements
	


	OTHER PUBLICATIONS

	A-A-50271
	Plate, Identification
	

	RR-C-901D
	Cylinders, Compressed Gas: Seamless Shatterproof, High Pressure Dot 3AA Steel, and 3AL Aluminum
	


3.0  SYSTEM REQUIREMENTS tc "3.0  SYSTEM REQUIREMENTS "
3.1  Definitiontc “3.1  Definition”\f \l2
The generator shall be comprised of two Mobile Facilities (MFs), referred to herein as the Production MF and the Storage MF.  The two MFs will contain the equipment necessary to generate gaseous and liquid Oxygen conforming to the quality levels, flow rates, and pressures specified herein.  The following subsystems shall be contained within the two MFs:

  a) An Oxygen Absorption Subsystem.

  b) An Oxygen Gas Pressure Boosting Subsystem

  c) An Oxygen Gas Storage Subsystem.

  d) A Liquefying Subsystem to convert Oxygen gas to liquid Oxygen.  

  e) Controls and instrumentation. 

A general configuration of the subsystems is shown below.  The generator will be capable of being transported to an outdoor site, when provided with local electrical power and when started, automatically warm up and begin generating Oxygen gas from ambient air. The generator will be capable of producing gaseous Oxygen and liquid Oxygen. The generator will contain separate product ports for the gaseous and liquid products. The generator will contain provisions that monitor pressures, temperatures, and gas purity automatically to control the various components necessary to generate product at the proper flow, pressure, and quality. The generator will contain an Oxygen concentration monitor to monitor the Oxygen concentration of the product gas. The generator will be designed for outdoor operations.  The generator will be designed such that the production of gaseous and liquid Oxygen is accomplished with minimum operator control.  The operator will select either gaseous or liquid product, connect the storage vessel to be serviced to the generator, set the service pressure or service level of the vessel to be filled, start the generator, and the generator will automatically fill the service vessel with Oxygen to the set pressure or service level.  When the set pressure or service level is reached, the generator will automatically shut off flow to the service vessel.





3.2  Characteristicstc “3.2  Characteristics”\f \l2
3.2.1  Oxygen Absorption Subsystemtc “3.2.1  Oxygen Absorption Subsystem”\f \l3
3.2.1.1  Location, Oxygen Absorption [COGS-CON-0004]tc “3.2.1.1  Location, Oxygen Absorption”\f \l3
The Oxygen Absorption Subsystem shall be located in the Production MF.

3.2.1.2  Ceramic Material [COGS-CON-0010]tc “3.2.1.2  Ceramic Material”\f \l3
The Oxygen Absorption Subsystem shall employ solid electrolyte membrane to selectively transfer Oxygen from a feed air source across a solid membrane to an Oxygen gas collection system.

3.2.2  Oxygen Gas Pressure Boosting Subsystemtc “3.2.2  Oxygen Gas Pressure Boosting Subsystem”\f \l3
3.2.2.1  Location, Booster/Compressor [COGS-CON-0003]tc “3.2.2.1  Location, Booster/Compressor”\f \l3
The Oxygen Gas Pressure Boosting Subsystem shall be located in the Production MF.

3.2.2.2  Lubrication, Booster/Compressor [COGS-CON-0008]tc “3.2.2.2  Lubrication, Booster/Compressor”\f \l3
The Oxygen booster/compressor shall be of an oil free design (oil cannot be used in the compression areas).  Oxygen compatible lubricants may be used in the other areas such as the crankcase.

3.2.2.3  Cooling, Booster/Compressor [COGS-CON-0011]tc “3.2.2.3  Cooling, Booster/Compressor”\f \l3
The Oxygen booster/compressor shall be of an air-cooled design.

3.2.2.4  Instrumentation, Booster/Compressor [COGS-CON-0016]tc “3.2.2.4  Instrumentation, Booster/Compressor”\f \l3
Instrumentation to indicate the booster's/compressor's inlet, inter-stage, and outlet pressures and temperatures shall be provided on the generator.

3.2.3  Oxygen Gas Storage Subsystemtc “3.2.3  Oxygen Gas Storage Subsystem”\f \l3
3.2.3.1  Location, Gas Storage [COGS-CON-0005]tc “3.2.3.1  Location, Gas Storage”\f \l3
The Oxygen Gas Storage Subsystem shall be located in the Storage MF.

3.2.3.2  Capacity, Gas Storage [COGS-CON-0006]tc “3.2.3.2  Capacity, Gas Storage”\f \l3
The Oxygen Gas Storage Subsystem shall have a minimum total storage volume of 80 cubic feet.

3.2.3.3  Storage Vessel Material [COGS-CON-0009]tc “3.2.3.3  Storage Vessel Material”\f \l3
The Oxygen Gas Storage Subsystem shall consist of a single pressure vessel or multiple vessels constructed of carbon composite wrapped aluminum.

3.2.3.4  Pressure, Gas Storage [COGS-CON-0012]tc “3.2.3.4  Pressure, Gas Storage”\f \l3
The Oxygen Gas Storage Subsystem shall be capable of storing Oxygen gas with a minimum design working pressure of 3000 psig.

3.2.3.5  Instrumentation, Gas Storage Subsystem [COGS-CON-0015]tc “3.2.3.5  Instrumentation, Gas Storage Subsystem”\f \l3
Instrumentation shall be provided to indicate the pressure and temperature of the Oxygen gas in each pressure vessel of the Oxygen Gas Storage Subsystem.

3.2.4  Liquefying Subsystemtc “3.2.4  Liquefying Subsystem”\f \l3
3.2.4.1  Location, Liquefier [COGS-CON-0001]tc “3.2.4.1  Location, Liquefier”\f \l3
The Liquefying Subsystem shall be located in the Storage MF.

3.2.4.2  Capacity, Liquefier [COGS-CON-0002]tc “3.2.4.2  Capacity, Liquefier”\f \l3
The Liquefying Subsystem shall be sized to have the capacity to liquefy Oxygen gas being delivered at a flow rate of 480 Standard Liters Per Minute (SLPM).

3.2.4.3  Liquefier Type [COGS-CON-0007]tc “3.2.4.3  Liquefier Type”\f \l3
The Liquefying Subsystem shall consist of devices using Acoustic Stirling technology, Thermoelectric technology, or Joule Thompson Expansion Cycle technology. Any combinations of the devices using the aforementioned three liquefying technologies may be used for the liquefying system.

3.2.4.4  Storage Vessel and Transfer Lines Makeup, Liquefier [COGS-CON-0013]tc “3.2.4.4  Storage Vessel and Transfer Lines Makeup, Liquefier”\f \l3
Any liquid Oxygen storage vessels and transfer lines used in the Liquefying Subsystem shall be of the vacuum jacketed design.

3.2.4.5  Cooling, Liquefier [COGS-CON-0014]tc “3.2.4.5  Cooling, Liquefier”\f \l3
The Liquefying Subsystem shall be of an air-cooled design, any removal of heat shall be accomplished using ambient air.

3.2.4.6  Instrumentation, Liquefying Subsystem [COGS-CON-0017]tc “3.2.4.6  Instrumentation, Liquefying Subsystem”\f \l3
Instrumentation for any parameters within the Liquefying Subsystem that require controlling or monitoring shall be provided.

3.2.5  Performance Characteristicstc “3.2.5  Performance Characteristics”\f \l3
This section outlines the functions that the generator shall be capable of performing.  Lettered requirements within a functional paragraph describe how well the generator must perform that function.  Flow diagrams are provided for higher-level functions.  Note that the numbers appearing in each process of the flow diagrams correspond to the paragraph number in which that lower level function is defined.  Additionally, an all-inclusive flow diagram has been provided in Appendix B for reference.

3.2.5.1  General Operation [COGS-FCN-0001]tc “3.2.5.1  General Operation”\f \l3
The generator shall be capable of creating Oxygen in either a manual or automatic mode and be capable of outputting that Oxygen as gas or liquid all dependant on selections by the operator.
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 tc “1  General Operation”\f g \l2
Figure 1 - General Operation Functional Flow Diagram

3.2.5.1.1  Produce Oxygen in Manual Mode [COGS-FCN-0002]tc “3.2.5.1.1  Produce Oxygen in Manual Mode”\f \l3
In manual mode, the generator shall produce Oxygen only when initiated by the operator.
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 tc “2  Produce Oxygen in Manual Mode”\f g \l2
Figure 2 - Produce Oxygen in Manual Mode Functional Flow Diagram

3.2.5.1.1.1  Absorb Oxygen Gas [COGS-FCN-0003]tc “3.2.5.1.1.1  Absorb Oxygen Gas”\f \l3
When in manual mode, the generator shall be capable of absorbing Oxygen gas through the Oxygen Absorption Subsystem when initiated by the operator.

3.2.5.1.1.2  Boost Gaseous Oxygen [COGS-FCN-0004]tc “3.2.5.1.1.2  Boost Gaseous Oxygen”\f \l3
When in manual mode, the generator shall boost the pressure of the Oxygen coming from the Oxygen Absorption Subsystem when the operator initiates that subsystem.

a.  [COGS-PI-0006] The Oxygen Gas Pressure Boosting Subsystem shall consist of an Oxygen compressor or booster capable of receiving gas from the Oxygen Absorption Subsystem and boosting its output to fill the Oxygen Storage Subsystem to 3000 psig at 70 degrees F.  The heat of compression shall be considered in the design of the compressor or booster.

3.2.5.1.1.3  Store Gaseous Oxygen [COGS-FCN-0005]tc “3.2.5.1.1.3  Store Gaseous Oxygen”\f \l3
When in manual mode, the generator shall use the Oxygen exiting the Oxygen Gas Boosting Subsystem to fill the Oxygen Storage Subsystem.

3.2.5.1.2  Produce Oxygen in Automated Mode [COGS-FCN-0006]tc “3.2.5.1.2  Produce Oxygen in Automated Mode”\f \l3
The generator shall be capable of functioning in an automated mode, keeping the storage tanks full without operator input.

a.  [COGS-PI-0004] In automated mode, the generating and compressing of Oxygen gas shall begin when the pressure in the storage tanks is 2500 psig or less, and shall discontinue when the pressure in the storage tanks reaches a pressure equivalent to 3000 psig at 70 degrees F.
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Figure 3 - Produce Oxygen in Automated Mode Functional Flow Diagram

3.2.5.1.2.1  Automatically Absorb Oxygen [COGS-FCN-0007]tc “3.2.5.1.2.1  Automatically Absorb Oxygen”\f \l3
In automatic mode, the generator shall automatically turn on and off the Oxygen Absorption Subsystem dependant on demand/need for gaseous Oxygen.

3.2.5.1.2.2  Automatically Compress Oxygen [COGS-FCN-0008]tc “3.2.5.1.2.2  Automatically Compress Oxygen”\f \l3
In automatic mode, the generator shall automatically turn on and off the compressor/booster dependant on demand/need for gaseous Oxygen.

3.2.5.1.2.3  Automatically Store Oxygen [COGS-FCN-0009]tc “3.2.5.1.2.3  Automatically Store Oxygen”\f \l3
In automatic mode, the generator shall automatically store the compressed gaseous Oxygen in the storage tanks.

3.2.5.1.3  Provide Gaseous Oxygen [COGS-FCN-0010]tc “3.2.5.1.3  Provide Gaseous Oxygen”\f \l3
The generator shall be capable of providing gaseous Oxygen to storage vessels.

a.  [COGS-PI-0002] The Oxygen gas produced shall not contain more than 7 parts per million by volume of moisture.

b.  [COGS-PI-0003] The Oxygen gas produced by the system shall contain a minimum Oxygen concentration of 99.5% by volume.  The remainder, except moisture and the minor constituents specified in the below table, shall be Nitrogen and Argon.


Maximum Constituent Concentrations
	Constituent
	Maximum Concentration in Part per Million by Volume 

	Carbon Dioxide (CO2)
	5

	Methane (CH4)
	25

	Acetylene (C2H2)
	0.05

	Ethylene (C2H4)
	0.2

	Ethane (C2H6) and other hydrocarbons 
	3

	Nitrous Oxide (N2O)
	2

	Halogenated Compounds

     Refrigerants 

     Solvents 
	1

0.1

	Other (each discernible from background noise on infrared spectrophotometer)
	0.1




c.  [COGS-PI-0001] When operating at all ambient conditions specified herein, the generator shall be capable of producing Oxygen gas conforming to the quality levels indicated above at a minimum rate of 240 SLPM.
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Figure 4 - Provide Gaseous Oxygen Functional Flow Diagram

3.2.5.1.3.1  Measure Gas Service Vessel Pressure [COGS-FCN-0011]tc “3.2.5.1.3.1  Measure Gas Service Vessel Pressure”\f \l3
The generator shall continuously measure the service pressure of the gaseous vessel being filled and compare that measurement to the pressure set point.

3.2.5.1.3.2  Output Gaseous Oxygen [COGS-FCN-0012]tc “3.2.5.1.3.2  Output Gaseous Oxygen”\f \l3
If the measured service pressure is below the set point the generator shall continue to output gaseous Oxygen.  The set point is the final output pressure required to fill an external vessel and is set by the operator.

3.2.5.1.3.3  Automatically Shutoff Gaseous Oxygen Supply [COGS-FCN-0013]tc “3.2.5.1.3.3  Automatically Shutoff Gaseous Oxygen Supply”\f \l3
When the set pressure is reached, the generator shall automatically shut off flow to the service vessel.

3.2.5.1.4  Provide Liquid Oxygen [COGS-FCN-0015]tc “3.2.5.1.4  Provide Liquid Oxygen”\f \l3
The generator shall be capable of providing Liquid Oxygen to various Navy and Marine Corps portable Oxygen tanks.

a.  [COGS-PI-0007] The liquid Oxygen delivered by the liquefying system shall meet the concentration and constituent requirements of the gaseous Oxygen output.

b.  [COGS-PI-0008] When operating at all ambient conditions specified herein, the generator shall be capable of producing liquid Oxygen at a minimum rate of 4.4 gallons/hour when a single Production MF is used.

c.  [COGS-PI-0005] The minimum pressure of the liquid Oxygen delivered shall be 10 psig.  The maximum pressure of the liquid Oxygen delivered shall be 50 psig.
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Figure 5 - Provide Liquid Oxygen Functional Flow Diagram

3.2.5.1.4.1  Measure Liquid Service Vessel Liquid Level [COGS-FCN-0016]tc “3.2.5.1.4.1  Measure Liquid Service Vessel Liquid Level”\f \l3
The generator shall continuously measure the liquid level of the liquid vessel being filled and compare that measurement to the liquid level set point.

3.2.5.1.4.2  Liquefy Gaseous Oxygen [COGS-FCN-0014]tc “3.2.5.1.4.2  Liquefy Gaseous Oxygen”\f \l3
When the liquid level of the external vessel is below the set point, the generator shall liquefy gaseous Oxygen from the Oxygen Gas Storage Subsystem.

3.2.5.1.4.3  Output Liquid Oxygen [COGS-FCN-0017]tc “3.2.5.1.4.3  Output Liquid Oxygen”\f \l3
If the measured liquid level is below the set point the generator shall output the liquefied Oxygen to the external tank.  The set point is the final liquid level required to fill an external vessel and is set by the operator.

3.2.5.1.4.4  Automatically Shut Off Liquid Oxygen Supply [COGS-FCN-0018]tc “3.2.5.1.4.4  Automatically Shut Off Liquid Oxygen Supply”\f \l3
When the set liquid level is reached, the generator shall automatically shut off supply to the service vessel and shut down the Liquefying Subsystem.

3.2.6  Interface Requirementstc “3.2.6  Interface Requirements”\f \l3
3.2.6.1  External Interfacestc “3.2.6.1  External Interfaces”\f \l3
3.2.6.1.1  External Oxygen Storage Equipment Interface [COGS-IF-0001]tc “3.2.6.1.1  External Oxygen Storage Equipment Interface”\f \l3
The generator must interface with external Oxygen storage equipment as described below.

3.2.6.1.1.1  Generator to Gaseous Cylinders and Servicing Carts Oxygen Link [COGS-LNK-0001]tc “3.2.6.1.1.1  Generator to Gaseous Cylinders and Servicing Carts Oxygen Link”\f \l3
The generator shall hook up to Oxygen cylinders and servicing carts to allow filling of that equipment.

3.2.6.1.1.1.1  Location, Gaseous Port [COGS-CON-0019]tc “3.2.6.1.1.1.1  Location, Gaseous Port”\f \l3
A gaseous Oxygen port shall be located on the exterior of the Storage MF.

3.2.6.1.1.1.2  Gaseous Oxygen Pressure Regulation [COGS-CON-0020]tc “3.2.6.1.1.1.2  Gaseous Oxygen Pressure Regulation”\f \l3
The Oxygen gas stored in the Oxygen Gas Storage Subsystem will be used to fill Oxygen cylinders or Oxygen servicing carts to pressures ranging from 1800 to 2400 psig. Pressure regulating provisions shall be provided to facilitate filling Oxygen cylinders or Oxygen servicing carts.

3.2.6.1.1.1.3  Gaseous Oxygen Pressure Regulator Maximum Output [COGS-CON-0020]tc “3.2.6.1.1.1.3  Gaseous Oxygen Pressure Regulator Maximum Output”\f \l3
The gas Oxygen pressure regulator shall have a maximum output of 3000 psig.

3.2.6.1.1.1.4  Length, Gaseous Hose [COGS-CON-0021]tc “3.2.6.1.1.1.4  Length, Gaseous Hose”\f \l3
A 30ft (minimum) long gaseous Oxygen service hose shall be provided to service Oxygen cylinders and servicing carts.

3.2.6.1.1.1.5  Working Pressure, Gaseous Hose [COGS-CON-0022]tc “3.2.6.1.1.1.5  Working Pressure, Gaseous Hose”\f \l3
The working pressure of the gaseous servicing hose shall be 3000 psig.

3.2.6.1.1.1.6  Mating Connections, Gaseous Hose [COGS-CON-0023]tc “3.2.6.1.1.1.6  Mating Connections, Gaseous Hose”\f \l3
The gaseous Oxygen servicing hose shall mate with the gaseous Oxygen product port on the Storage MF on one end and with a CGA 540 (male) fitting on the other.

3.2.6.1.1.1.7  Mating Connection Commonality [COGS-CON-0024]tc “3.2.6.1.1.1.7  Mating Connection Commonality”\f \l3
The gaseous Oxygen product port on the Storage MF shall be of the same type as the gaseous port on the Production MF side of the connection between the two MFs.

3.2.6.1.1.1.8  Caps, Gaseous Hose [COGS-CON-0025]tc “3.2.6.1.1.1.8  Caps, Gaseous Hose”\f \l3
The gaseous Oxygen servicing hose shall have caps or plugs on the end connections affixed to the hose with a lanyard or similar device.

3.2.6.1.1.2  Generator to Liquid Storage Tanks Oxygen Link [COGS-LNK-0002]tc “3.2.6.1.1.2  Generator to Liquid Storage Tanks Oxygen Link”\f \l3
The generator shall hook up to liquid Oxygen storage vessels to allow filling of that equipment.

3.2.6.1.1.2.1  Location, Liquid Port [COGS-CON-0026]tc “3.2.6.1.1.2.1  Location, Liquid Port”\f \l3
A liquid Oxygen port shall be located on the exterior of the Storage MF.

3.2.6.1.1.2.2  Length, Liquid Hose [COGS-CON-0027]tc “3.2.6.1.1.2.2  Length, Liquid Hose”\f \l3
A 15ft (minimum) long Oxygen servicing hose shall be provided to fill liquid Oxygen storage tanks.

3.2.6.1.1.2.3  Heat Leak Rate, Liquid Hose [COGS-CON-0028]tc “3.2.6.1.1.2.3  Heat Leak Rate, Liquid Hose”\f \l3
The liquid Oxygen servicing hose shall be a flexible vacuum jacketed hose with a heat leak rate of no more than 0.950 BTU/HR-FT when liquid Oxygen is the fluid being transferred.

3.2.6.1.1.2.4  Construction, Liquid Hose [COGS-CON-0029]tc “3.2.6.1.1.2.4  Construction, Liquid Hose”\f \l3
The liquid Oxygen servicing hose shall have a spiral wrap cover and be designed and constructed in accordance with American Society of Mechanical Engineers (ASME) code for pressure piping, B31.3.

3.2.6.1.1.2.5  Static Bend Radius, Liquid Hose [COGS-CON-0031]tc “3.2.6.1.1.2.5  Static Bend Radius, Liquid Hose”\f \l3
The liquid Oxygen servicing hose shall be flexible and have a static bend radius of no less than 16 inches.

3.2.6.1.1.2.6  Liquid Product Port [COGS-CON-0032]tc “3.2.6.1.1.2.6  Liquid Product Port”\f \l3
The liquid Oxygen port on the Storage MF shall be of a vacuum jacketed bayonet connection type. 

3.2.6.1.1.2.7  Mating Connections, Liquid Hose [COGS-CON-0033]tc “3.2.6.1.1.2.7  Mating Connections, Liquid Hose”\f \l3
The liquid Oxygen servicing hose shall mate with the liquid Oxygen product port on the Storage MF on one end and with a 1212AS140-1 fitting on the other.  NAVAIR drawing 1212AS140 shows the details on this fitting.  NAVAIR 1212AS140 and associated lower level drawings (1212AS141 and 1212AS142) are provided as part of this solicitation.

3.2.6.1.1.2.8  Caps, Liquid Hose [COGS-CON-0034]tc “3.2.6.1.1.2.8  Caps, Liquid Hose”\f \l3
The liquid Oxygen servicing hose shall have caps or plugs on the end connections affixed to the hose with a lanyard or similar device.

3.2.6.1.2  Operator Interface [COGS-IF-0003]tc “3.2.6.1.2  Operator Interface”\f \l3
3.2.6.1.2.1  Generator to Operator Information Link [COGS-LNK-0004]tc “3.2.6.1.2.1  Generator to Operator Information Link”\f \l3
The generator shall have output displays for the following information.

3.2.6.1.2.1.1  Hour Meter [COGS-CON-0040]tc “3.2.6.1.2.1.1  Hour Meter”\f \l3
A cumulative hour meter shall be provided on the generator as well as for components that require scheduled maintenance actions based on cumulative operating hours.

3.2.6.1.2.1.2  Controls and Instrumentation [COGS-CON-0041]tc “3.2.6.1.2.1.2  Controls and Instrumentation”\f \l3
All controls and instrumentation required to properly operate and monitor the generator shall be provided.

3.2.6.1.2.1.3  Location of Controls and Instrumentation [COGS-CON-0042]tc “3.2.6.1.2.1.3  Location of Controls and Instrumentation”\f \l3
To the most practical extent, all controls and instrumentation shall be located in a central location so that one operator can operate the generator properly and safely.

3.2.6.1.2.1.4  Display Type [COGS-CON-0043]tc “3.2.6.1.2.1.4  Display Type”\f \l3
Digital display of parameters shall be provided.

3.2.6.1.2.1.5  Oxygen Monitor [COGS-CON-0044]tc “3.2.6.1.2.1.5  Oxygen Monitor”\f \l3
An Oxygen concentration monitor using paramagnetic transducers to determine the concentration of Oxygen shall be provided to monitor the output gas of the Oxygen Absorption Subsystem.  If the Oxygen monitor provided requires zero or span gas, these gases shall be provided as part of the generator with proper bracketing/restraint for shipping.

3.2.6.1.2.2  Operator to Generator Input Link [COGS-LNK-0005]tc “3.2.6.1.2.2  Operator to Generator Input Link”\f \l3
The generator shall be capable of receiving the following input from its operator.

3.2.6.1.2.2.1  Manual/Automatic Mode Selection [COGS-CON-0045]tc “3.2.6.1.2.2.1  Manual/Automatic Mode Selection”\f \l3
The generator shall allow the operator to select either manual or automatic mode.

3.2.6.1.2.2.2  Gaseous/Liquid Oxygen Output Selection [COGS-CON-0046]tc “3.2.6.1.2.2.2  Gaseous/Liquid Oxygen Output Selection”\f \l3
The generator shall allow the operator to select either gaseous or liquid product.

3.2.6.1.2.2.3  Pressure/Liquid Level Set Selection [COGS-CON-0047]tc “3.2.6.1.2.2.3  Pressure/Liquid Level Set Selection”\f \l3
The generator shall have a means of inputting the service pressure/liquid level of the external vessel being filled.

3.2.6.1.3  Power Source Interface [COGS-IF-0002]tc “3.2.6.1.3  Power Source Interface”\f \l3
3.2.6.1.3.1  Power Supply to Generator Power Link [COGS-LNK-0003]tc “3.2.6.1.3.1  Power Supply to Generator Power Link”\f \l3
The generator shall link to power sources typical to Navy and Marine Corps forward deployed sites.

3.2.6.1.3.1.1  Input Power [COGS-CON-0035]tc “3.2.6.1.3.1.1  Input Power”\f \l3
The generator shall be capable of operating to the requirements specified herein when supplied with 208 VAC, 60 Hertz, 3 Phase input power.

3.2.6.1.3.1.2  Power Requirements [COGS-CON-0036]tc “3.2.6.1.3.1.2  Power Requirements”\f \l3
The maximum power required to operate the generator under all the ambient conditions specified herein shall not exceed 200 Kilowatts (kW) with a power factor of 0.8.  This maximum power shall include what is drawn from the lights and Environmental Control Unit (ECU) that come as part of the equipment provided by the Government.

3.2.6.1.3.1.3  Input Power Connectors [COGS-CON-0037]tc “3.2.6.1.3.1.3  Input Power Connectors”\f \l3
The Government Furnished Equipment (GFE) MFs will have input power connectors installed on the exterior.  These 100 amp connectors will be in accordance with MIL-DTL-22992. These connectors may be used if the electrical ratings are sufficient.  However, if higher rated connectors are required, power connectors installed on the exterior of either MF shall also be in accordance with MIL-DTL-22992.

3.2.6.1.3.1.4  Length, Power Cable [COGS-CON-0038]tc “3.2.6.1.3.1.4  Length, Power Cable”\f \l3
A 75ft (minimum) long electrical power cable shall be provided with the generator.

3.2.6.1.3.1.5  Mating Connections, Power Cable [COGS-CON-0039]tc “3.2.6.1.3.1.5  Mating Connections, Power Cable”\f \l3
One end of the power cable shall have a weatherproof connector in accordance with MIL-DTL-22992 to mate with the weatherproof input power connector on the generator.  The other end of the cable shall have four open leads to accommodate hard wiring into pole power or a Mobile Electric Power Plant.

3.2.7  Physical Characteristicstc “3.2.7  Physical Characteristics”\f \l3
3.2.7.1  Dimensions (Shipping) [COGS-CON-0048]tc “3.2.7.1  Dimensions (Shipping)”\f \l3
The MFs that will be provided as GFE have external dimensions of 8ft high, 8ft wide, and 20ft long in their shipping configuration.  Any modifications to either of the MFs (Production or Storage) that will be required to meet the specifications specified herein shall not exceed the original dimensions of the MFs when the generator is in its shipping configuration.

3.2.7.2  Weight (Shipping) [COGS-CON-0049]tc “3.2.7.2  Weight (Shipping)”\f \l3
Each MF (Production and Storage) shall weigh 20,000lbs or less in its shipping configuration to include any and all items that are stored within the MFs for shipping.  The MF shells that will be provided as GFE will weigh approximately 5,000lbs.

3.2.7.3  Center of Gravity [COGS-CON-0079]tc “3.2.7.3  Center of Gravity”\f \l3
The center of gravity of each MF, while in its shipping configuration, shall be between the outer edges of the forklift pockets on the MF.  These pockets exist on the MF shell provided by the Government and cannot be modified.

3.2.7.4  MF Floor Loading [COGS-CON-0100]tc “3.2.7.4  MF Floor Loading”\f \l3
The Production and Storage MF shall each be designed not to exceed the floor loading capacities of the MF.  In the case of the Storage MF, the weight shall be considered with the Oxygen Gas Storage Subsystem full of gaseous Oxygen.  When there is a requirement for weight concentrations above those listed below, the use of doubler plates to reinforce the floor is required.

The MFs as provided by the Government will be designed and built with a floor capable of supporting:

 - a uniform load of 65lb/ft2 (317kg/m2).

 - a concentrated load of 2,000lbs (907kgs) over a 4ft2 area at the center of the floor.

 - a point load of 125lb/in2 (8.8kg/cm2)

3.2.7.5  Exterior Color [COGS-CON-0050]tc “3.2.7.5  Exterior Color”\f \l3
The government furnished MFs have an exterior finish in accordance with MIL-PRF-85285, Type II Polyurethane gloss white color number 17925 per FED-STD-595.  Any modifications visible on the exterior of the MFs, such as an access panel, shall have a finish and color the same as the other exterior parts of the MF.

3.2.7.6  Mobile Facility Manifold Provision [COGS-CON-0051]tc “3.2.7.6  Mobile Facility Manifold Provision”\f \l3
The generator shall be designed in such a manner that two Production MFs can be connected to a single Storage MF.  The desired effect of this configuration is to produce liquid Oxygen at a rate of 8.8 gal/hr. All required interconnecting provisions such as electrical cables and gas lines to facilitate this configuration shall be provided as components of the generator.

3.2.7.7  Oxygen Port Caps [COGS-CON-0052]tc “3.2.7.7  Oxygen Port Caps”\f \l3
Each Oxygen port (product output ports, ports for connecting the Production to the Storage MF, and any other) shall have a cap or plug to be installed when the port is not in use.

3.2.7.8  Cap and Plug Retainment [COGS-CON-0053]tc “3.2.7.8  Cap and Plug Retainment”\f \l3
Port caps and plugs shall be attached to the port with a lanyard or similar device.

3.2.8  System Quality Factorstc “3.2.8  System Quality Factors”\f \l3
3.2.8.1  Reliabilitytc “3.2.8.1  Reliability”\f \l3
3.2.8.1.1  Reliability (Quantitative) Mean Time Between Failure [COGS-CON-0057]tc “3.2.8.1.1  Reliability (Quantitative) Mean Time Between Failure”\f \l3
Primary function reliability of the generator shall be as specified herein while being in conformance with all performance requirements, and under all environmental conditions specified.  The generator shall have a Mean-Time-Between-Failure (MTBF) of 1240 hours (minimum). Reliability Demonstration (RDEMO) testing will be executed to a 20% Consumer's Risk and accepted in accordance with the quality assurance RDEMO requirements and provisions of Section 4 of this specification.

3.2.8.2  Maintainabilitytc “3.2.8.2  Maintainability”\f \l3
3.2.8.2.1  Maintainability (General) [COGS-CON-0056]tc “3.2.8.2.1  Maintainability (General)”\f \l3
Maintainability design of the generator shall focus on simplicity, accessibility, fault location, system test provisions (built-in test and/or test points), component interchangeability and availability, use of common tools and support/maintenance equipment, maintenance safety, and low frequency of corrective (unscheduled) and preventive (scheduled/periodic) maintenance.

3.2.8.2.2  Maintenance Provisions [COGS-CON-0059]tc “3.2.8.2.2  Maintenance Provisions”\f \l3
Maintenance Provisions shall be in accordance with MIL-S-8512 Paragraphs 3.3.7 – 3.3.7.4.  The generator shall be designed such that any non-destructive maintenance inspections and tasks that are required to determine physical wear, condition, suitability for use, and fluid and lubrication level and condition, shall be within the capability of Naval maintenance personnel utilizing common/standard tools and maintenance equipment.  The generator design, packaging, and architecture shall facilitate rapid visual and/or measurement determination of all external physically wearing components, consumable fluids, and consumable parts/materials.

3.2.8.2.3  Mean-Time-To-Repair [COGS-CON-0066]tc “3.2.8.2.3  Mean-Time-To-Repair”\f \l3
The generator shall meet a Mean-Time-To-Repair (MTTR) of 4 hours or less, at the Intermediate Maintenance Level, when tested and accepted in accordance with the quality assurance Maintainability Demonstration (MDEMO) requirements and provisions of Section 4 of this specification.  The MTTR shall include both preventative and corrective maintenance task times.  Corrective maintenance task time-to-repair shall include, but not be limited to, the summation of the following time elements: fault/failure detection, localization, isolation, disassembly, interchange (remove and replace), reassembly, alignment, and checkout.

3.2.8.2.4  Corrective Maximum-Time-To-Repair [COGS-CON-0067]tc “3.2.8.2.4  Corrective Maximum-Time-To-Repair”\f \l3
The generator shall meet a Corrective Maximum-Time-To-Repair of 8.0 man-hours, at the Intermediate Maintenance Level, when tested and accepted in accordance with the quality assurance MDEMO requirements and provisions of Section 4 of this specification.

3.2.8.2.5  Fault Detection Provision [COGS-CON-0060]tc “3.2.8.2.5  Fault Detection Provision”\f \l3
A fault detection provision shall be incorporated into the generator design, as required, to support the defined maintenance concept and the qualitative and quantitative maintainability requirement(s) of this specification.  The fault detection provision shall be capable of detecting 95% of all critical faults.  A critical fault is defined as a failure that prevents the equipment from performing its intended function.


Percent of Correct Fault Isolation = 
# of correct detections 
x 100


total # of confirmed faults



3.2.8.2.6  Fault Isolation Provision [COGS-CON-0060]tc “3.2.8.2.6  Fault Isolation Provision”\f \l3
A fault isolation provision shall be incorporated into the generator design, as required, to support the defined maintenance concept and the qualitative and quantitative maintainability requirement(s) of this specification.  The fault isolation provision shall isolate at least 95% of all critical faults to three or fewer Shop Replaceable Assemblies (SRAs), 85% of all critical faults to two or fewer SRAs, and 75% of all critical faults to a single SRA.


Percent of Correct Fault Isolation = 
# of correct fault isolations 
x 100


# of correct detections



3.2.8.2.7  Fault Detection and Isolation [COGS-CON-0061]tc “3.2.8.2.7  Fault Detection and Isolation”\f \l3
Test Points and Test Features, both internal and external, shall be incorporated into the generator to support a maintenance concept that detects and isolates faults to the defective lowest replaceable item, consistent with other testability metrics of this specification, and consistent with logistics, supportability, and level-of-repair analyses results/decisions.  The selection, quantity, and accessibility of Test Points and Test Features shall be compatible with the design of replaceable assemblies and items, and the level of maintenance at which the test points and features are used.

3.2.8.2.8  False Alarm Rate [COGS-CON-0106]tc “3.2.8.2.8  False Alarm Rate”\f \l3
The fault detection/isolation provision False Alarm Rate (FAR) shall not exceed 5%.  Adequate time delays shall be incorporated to alarm sequencing to reduce the FAR.  Adequate sensors for the mission environment conditions shall be used to reduce the FAR.


FAR = 
# of incorrect failure indications 
x 100


total # of failure indications



3.2.8.2.9  Fault Reporting/Fault Indication [COGS-CON-0107]tc “3.2.8.2.9  Fault Reporting/Fault Indication”\f \l3
Alarm indication shall be such that it is readily noticeable while facilitating accurate diagnoses.  Faults shall be reported via a digital fault indicator located on the control panel.  If plain English fault descriptions are not used, a weatherproof chart with all of the fault codes and associated descriptions shall be located inside a suitable panel for use by maintenance personnel.


FAR = 
# of incorrect failure indications 
x 100


total # of failure indications



3.2.8.2.10  Support Equipment for Fault Detection / Isolation [COGS-CON-0062]tc “3.2.8.2.10  Support Equipment for Fault Detection / Isolation”\f \l3
Special support equipment shall not be required for fault detection or fault isolation of an individual Shop Replaceable Assembly (SRA).

3.2.8.2.11  Common / Standard Tools [COGS-CON-0063]tc “3.2.8.2.11  Common / Standard Tools”\f \l3
The quantity of common/standard tools, accessories, and equipment required for operation, maintenance, and inspections of the generator, and any of its assemblies/components, shall be kept to a minimum.

3.2.8.2.12  Special Tools [COGS-CON-0064]tc “3.2.8.2.12  Special Tools”\f \l3
Special tools, herein defined as tools, jigs, fixtures, stands, and templates shall be kept to a minimum.

3.2.8.2.13  Preventive / Scheduled Servicing and Inspections [COGS-CON-0065]tc “3.2.8.2.13  Preventive / Scheduled Servicing and Inspections”\f \l3
Servicing, maintenance, and inspection tasks that are identified with a “daily” frequency will be accomplished by, and must be within the capabilities of, the equipment operators.  “Daily” inspection and servicing tasks shall include, but not limited to, the following: inspection for leaks, checking fluid levels.  Tools shall not be required to perform any routine “daily” task. The time required for one operator/maintenance person to perform the entire “daily” regimen of servicing, maintenance, and inspection tasks shall not exceed 15 minutes.

3.2.9  Environmental Conditionstc “3.2.9  Environmental Conditions”\f \l3
3.2.9.1  Storage Temperature [COGS-CON-0068]tc “3.2.9.1  Storage Temperature”\f \l3
The generator shall be able to be stored at temperatures ranging from –51 to 160 DEG F for 30 days. After being stored at the above temperature range for 30 days, when placed in ambient conditions of 70 DEG F & 50% relative humidity and allowed to stabilize, the generator shall be capable of being operated and generate product meeting all the requirements indicated herein without corrective maintenance.

3.2.9.2  Operating Temperature [COGS-CON-0069]tc “3.2.9.2  Operating Temperature”\f \l3
The generator shall be able to be operated in ambient temperatures ranging from –25 to 140 DEG F. When operating in ambient temperatures ranging from –25 to 140 DEG F, the generator shall be capable of meeting all the performance characteristics indicated herein. 

3.2.9.3  Cold Temperature Start [COGS-CON-0070]tc “3.2.9.3  Cold Temperature Start”\f \l3
When operating in ambient temperature of – 25 DEG F, the generator shall be capable of generating product conforming to the performance characteristics specified herein within 120 minutes after starting the generator.

3.2.9.4  Humidity [COGS-CON-0071]tc “3.2.9.4  Humidity”\f \l3
The generator shall be capable of being stored and operated in relative humidity conditions up to 95 percent.

3.2.9.5  Rain [COGS-CON-0072]tc “3.2.9.5  Rain”\f \l3
The generator shall be fully operational under the following rainy conditions: rain rate of 4 inches per hour, average rain drop size of 0.5 millimeters diameter, wind blowing at 40 miles per hour.

3.2.9.6  Salt Fog [COGS-CON-0073]tc “3.2.9.6  Salt Fog”\f \l3
The generator shall be capable of being stored and operated in salt-laden environments containing a salt concentration of 5 percent.

3.2.9.7  Sand and Dust [COGS-CON-0074]tc “3.2.9.7  Sand and Dust”\f \l3
The generator shall operate under blowing sand and dust environments.  The sand and dust particle sizes range from 20 to 850 microns. The wind velocity ranges from 1.5 to 8.9 meters per second.

3.2.9.8  Noise [COGS-CON-0075]tc “3.2.9.8  Noise”\f \l3
The noise level generated by the generator shall not exceed 85 dBA three meters from any point on the generator.  The noise level shall also not exceed 85 dBA at the position that an operator would normally be located.

3.2.9.9  High Altitude Operation [COGS-CON-0076]tc “3.2.9.9  High Altitude Operation”\f \l3
The generator shall be fully functional when operated at altitudes up to 7,000 feet above sea level.  The minimum production rate of the generator shall be 240 SLPM when operated at altitudes up to 7,000 feet above sea level.  The gaseous and liquid Oxygen produced shall meet the requirements of paragraphs 3.2.5.1.3 and 3.2.5.1.4, respectively, when operated at high altitude conditions.

3.2.9.10  Long Term Storage [COGS-CON-0105]tc “3.2.9.10  Long Term Storage”\f \l3
The generator shall be able to be stored for no less than 2 years in temperatures ranging from -13 to 145 deg F and relative humidity up to 95%.  During long term storage the generator will be assumed to be indoors and will therefore not be exposed to any other environmental extremes.  Upon removal from storage after 2 years, preparations and steps to reach operational status shall be kept to minor service tasks such as changing of fluids, belts, and filters.

3.2.10  Transportabilitytc “3.2.10  Transportability”\f \l3
3.2.10.1  Truck Shipping Vibration [COGS-CON-0078]tc “3.2.10.1  Truck Shipping Vibration”\f \l3
The generator shall withstand the vibration forces associated with being transported on a flat bed truck traveling over improved unpaved roads at a maximum speed of 40 miles per hour.

3.2.10.2  Air Transportation Acceleration Forces [COGS-CON-0079]tc “3.2.10.2  Air Transportation Acceleration Forces”\f \l3
The generator shall withstand the following acceleration forces without damage: 3.0 G forward, 1.5 G aft, 1.5 G lateral, 2 G up, 4.5 G down.

3.2.10.3  Mobile Facility Convention of Safe Containers Certification [COGS-CON-0080]tc “3.2.10.3  Mobile Facility Convention of Safe Containers Certification”\f \l3
The MFs shall be in compliance with the Code of Federal Regulations (CFR) Title 49, Part 450, Titled "General 49CFR450" as directed by DOD 4500.9-R Defense Transportation Regulation Part VI, Titled "Management and Control of Intermodal Containers and System 463-L Equipment.  These regulations require compliance with the International Convention for Safe Containers (CSC) for both basic and configured Mobile Facilities.

3.2.10.4  Hose and Cable Storage [COGS-CON-0081]tc “3.2.10.4  Hose and Cable Storage”\f \l3
Storage provisions within the generator shall be provided for storing of hoses, cables, and other external ancillary equipment for shipment of the generator.

3.3  Design and Constructiontc “3.3  Design and Construction”\f \l2
3.3.1  Materialstc “3.3.1  Materials”\f \l3
3.3.1.1  Hazardous Materialstc “3.3.1.1  Hazardous Materials”\f \l3
3.3.1.1.1  Hazardous Materials [COGS-CON-0101]tc “3.3.1.1.1  Hazardous Materials”\f \l3
Hazardous materials shall be avoided at all times in the design, manufacture, testing, operation, maintenance, and disposal of the COGS.  Where hazardous materials cannot be avoided, their use shall be justified by the contractor and approved by the government.  A hazardous material is any material that due to its chemical, physical, or biological nature causes safety, public health, or environmental concerns.  For the purpose of this contract, this includes but is not limited to the following materials:

a. Materials regulated as a hazardous material 49 CFR 173.2, or

b. Materials requiring a Material Safety Data Sheet (MSDS) per 29 CFR 1910.1200, or

c. Materials that during end use, treatment, handling, packaging, storage, transportation, or disposal meet or has the potential to meet the definition of a Hazardous Waste as defined by 40 CFR 261 Subparts A, B, C, or D, or

d. Materials regulated as an Ozone Depleting Substances (ODS) per 40 CFR 82 Subpart A, Appendices A and B, or

e. Materials identified in the Clean Air Act as a Hazardous Air Pollutant per 40 CFR Part 63, or

f. Materials regulated as an Extremely Hazardous Substance per 40 CFR 355, Appendices A and B, or

g. Materials regulated as a toxic chemical or as a Persistent, Bio accumulative, Toxic (PBT) chemical under Section 313 of the Emergency Planning and Community Right-to-Know Act (EPCRA) per 40 CFR Part 372, or

h. Materials referred to in section 101(14) or Section 102 of the Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA) per 40 CFR 302, or

i. Materials identified as a Volatile Organic Chemical (VOC) per CFR Part 51



3.3.1.1.2  Restricted Materials [COGS-CON-0102]tc “3.3.1.1.2  Restricted Materials”\f \l3
The following hazardous materials are prohibited in the delivered COGS and in the testing, operation and/or maintenance of the COGS:  Asbestos, Class I ODS, Class II ODS and Polychlorinated Biphenyls (PCBs).

3.3.1.1.3  Targeted Materials [COGS-CON-0103]tc “3.3.1.1.3  Targeted Materials”\f \l3
The following hazardous materials will require NAVAIR approval for use in the delivered COGS and in the testing, operation and/or maintenance of the COGS:  Arsenic & Arsenic Compounds , Benzene , Beryllium & Beryllium Compounds , Cadmium & Cadmium Compounds , Chloroform, Chromium & Chromium Compounds, Cyclotrimethylenetrinitramine (RDX), Cyanide Compounds, Ethylene Glycol, Formaldehyde, Glycol Ethers, Hydrazine, Hydrofluoric Acid, Isocyanates, Lead & Lead Compounds, Mercury & Mercury Compounds, Methyl Ethyl Ketone (MEK), Methyl Isobutyl Ketone (MIBK), Methylene Chloride, Methylene Dianiline (MDA), Naphthalene, Nickel & Nickel Compounds, Perchlorates, Perchloroethylene, Perfluorooctanoic Acid (PFOA), Phenol, Polybrominated Diphenyl Ethers (PBDEs), Radioactive Materials, Toluene, Trichloroethylene (TCE), and Xylene & Xylene Isomers.  Approval will not be given unless the contractor can document that no technically feasible alternative is viable.

3.3.1.1.4  Protective Coatings [COGS-CON-0104]tc “3.3.1.1.4  Protective Coatings”\f \l3
Coatings shall contain no pigments in concentrations that will render the coating residues toxic during application or removal.  The use of powder coatings is preferred.  On components where powder coating is not employed, the unit will be finished and coated using an epoxy primer and a polyurethane topcoat.  The primer will have a maximum Volatile Organic Compound (VOC) content of 420 grams/liter (3.5 pounds/gallon).  The topcoat shall have a maximum VOC content of 340 grams/liter (2.8 pounds/gallon).  

Note:  The following information is provided for guidance only.  Triglycidyl Isocyanurate (TGIC) polyester powder coating has been found to meet Navy requirements.  Primer in accordance with MIL-P-53022 Type II and topcoat in accordance with MIL-C-85285 Type II has been found to meet the Navy primer and topcoat requirements.

3.3.1.1.5  Lithium Ion Batteries [COGS-CON-0108]tc “3.3.1.1.5  Lithium Ion Batteries”\f \l3
All lithium batteries proposed for use on the generator shall require approval in accordance with NAVSEA Instruction 9310.1B and Interim Guidance for Deployment of Lithium Battery Systems of 2 April 2009.  Detailed instructions for the approval process including testing requirements are contained in TM S9310-AQ-SAF-010.  In some cases, the testing requirements can be waived if particular conditions are met, per TM S9310-AQ-SAF-010.  Documentation shall be submitted in accordance with NAWCADLKE-SOW-020, Engineering Statement of Work for the Ceramic Oxygen Generating System.

3.3.2  Nameplates and Product Markingtc “3.3.2  Nameplates and Product Marking”\f \l3
3.3.2.1  Equipment Data Plate [COGS-CON-0083]tc “3.3.2.1  Equipment Data Plate”\f \l3
A data plate shall be installed on the exterior of each MF.  This data plate shall contain the following information as a minimum: contract number, part number, model number, Commercial And Government Entity (CAGE) code, and a serial number unique to the set.  The data plate on the Production MF shall indicate that this is the "Production Mobile Facility" and is "1 of 2 MFs." The data plate on the Storage MF shall indicate that this is the "Storage Mobile Facility" and is "2 of 2 MFs."  These data plates shall be in accordance with A-A-50271, Composition C.

3.3.2.2  Caution and Warning Labels [COGS-CON-0084]tc “3.3.2.2  Caution and Warning Labels”\f \l3
Caution and warning labels indicating the location, nature, and extent of a hazard shall be provided on the generator. The labels shall be located as close as possible to the point of danger. Letters of the labels shall be clearly legible. Warning or caution markings shall have a high contrast between the letters and background colors.

3.3.2.3  Lifting Data Plate [COGS-CON-0085]tc “3.3.2.3  Lifting Data Plate”\f \l3
A data plate with instructions on safely lifting each MF shall be mounted on the exterior of each MF. The data plate shall be constructed from photosensitive aluminum in accordance with A-A-50271, composition C. Information on the data plate shall include, but not be limited to, the location of the center of gravity, weight, and locations of lifting points.

3.3.2.4  Flow and Electrical Schematics [COGS-CON-0086]tc “3.3.2.4  Flow and Electrical Schematics”\f \l3
Placards showing the flow and electrical schematics of the generator shall be mounted on the interior wall of either the Production or Storage MF. The schematic placards shall be constructed from photosensitive aluminum in accordance with A-A-50271, composition C. The placards shall be sized so the information on the placards is legible from a distance of two feet. The placards shall be located where the maintainer or the operator can access them easily.

3.3.3  Workmanshiptc “3.3.3  Workmanship”\f \l3
3.3.3.1  Quality Management Systems [COGS-CON-0087]tc “3.3.3.1  Quality Management Systems”\f \l3
The generator shall be designed, manufactured, and tested under a quality management system in accordance with ISO 9001-2000 or ISO 9001-2008.

3.3.3.2  Workmanship (General) [COGS-CON-0088]tc “3.3.3.2  Workmanship (General)”\f \l3
The generator shall be manufactured to a quality standard of workmanship that does not adversely affect safety, function, performance, serviceability, interchangeability, and appearance (includes painted surfaces). Completed parts and assemblies shall not exhibit defective material, out of tolerance dimensions, or under rated materials. Defects such as: seams, laps, laminations, cracks, fins, extraneous material, visible steps or irregularities, sharp edges, nicks, scratches, burrs, tool scores, and gouges shall be avoided.  Deformations, missing operations, improper assembly, missing parts, stains, corrosion, non-specified oxidation (rust), and unauthorized salvaging operations  (e.g., hammering to shape, repair by welding, straightening, bending, etc.) shall also be avoided.

3.3.3.3  Workmanship (Electrical) [COGS-CON-0089]tc “3.3.3.3  Workmanship (Electrical)”\f \l3
Electrical components of the generator shall be certified or built to an industry standard such as Underwriters Laboratory, the National Electrical Code, National Electrical Association Standards, National Fire Protection Agency standards or similar.

3.3.4  Safetytc “3.3.4  Safety”\f \l3
3.3.4.1  Oxygen System Design [COGS-CON-0090]tc “3.3.4.1  Oxygen System Design”\f \l3
The generator shall be designed and constructed using the guidelines provided in ASTM G88-05 and ASTM G128-02 for prevention of Oxygen fires.

3.3.4.2  Oxygen Cleaning [COGS-CON-0091]tc “3.3.4.2  Oxygen Cleaning”\f \l3
Any component of the generator that will contact gaseous or liquid Oxygen shall be cleaned, packaged, and assembled to the requirements of ASTM G93-03.  All surfaces that contact gaseous or liquid Oxygen shall be free of visible particulates (50 microns and larger), free of visible fluorinated lubricants, and free of hydrocarbon contamination to a level no greater than 3 milligrams per square foot (mg/ft2).

3.3.4.3  Material Compatibility [COGS-CON-0092]tc “3.3.4.3  Material Compatibility”\f \l3
All materials used in the construction of the generator that will contact gaseous or liquid Oxygen shall be selected in accordance with the guidelines provided in ASTM G63-99 and ASTM G94-05.

3.3.4.4  Grounding Provisions [COGS-CON-0093]tc “3.3.4.4  Grounding Provisions”\f \l3
The GFE MFs have a grounding stud installed on the exterior.  An eight (8) foot (minimum) long copper grounding rod shall be provided with the generator.  Wires and connectors shall be provided to connect the grounding rod and grounding stud on the MF.  Wires and connectors shall also be provided to connect the grounding stud of the Production MF to the grounding stud of the Storage MF.

3.3.5  Human Engineeringtc “3.3.5  Human Engineering”\f \l3
3.3.5.1  Human Factors / Human Engineering / Human System Integration (HF/HE/HSI) (General) [COGS-CON-0094]tc “3.3.5.1  Human Factors / Human Engineering / Human System Integration (HF/HE/HSI) (General)”\f \l3
Human Factors / Human Engineering / Human System Integration (HF/HE/HSI) design of the generator shall focus on simplicity and ease of use, efficiency of human effort, optimization of performance effectiveness and readiness, and personnel safety during operation and all other life-cycle phases.  

3.3.5.2  HF / HE /HSI (Qualitative) [COGS-CON-0095]tc “3.3.5.2  HF / HE /HSI (Qualitative)”\f \l3
Qualitative HF/HE/HSI requirements and features to be incorporated into the design of the generator shall include, but not be limited to the following:

All equipment, work stations, consoles, displays, and controls involving human interface shall be designed, located, and arranged to permit efficient, reliable, and safe operation and maintenance by appropriately clothed and equipped personnel.  Human engineering design criteria shall be established and incorporated for all operating and environmental conditions. MIL-STD-1472 and MIL-HDBK-46855, and other human engineering design handbooks may be used as guidance for establishing human engineering design criteria, and shall specifically address environment, anthropometry, maintainability, and controls.  Human engineering for hazards and safety shall be in accordance with MIL-STD-1472, paragraphs 5.13 through 5.13.9.  The generator design shall also incorporate applicable system and personnel safety factors and features, including minimizing potential human error in the operation and maintenance of the system, particularly under the conditions of alert, battle stress, or other emergency or non-routine conditions. 

3.3.5.3  Provisions for Operation and Maintenance [COGS-CON-0200]tc “3.3.5.3  Provisions for Operation and Maintenance”\f \l3
The generator shall be designed to be operated and maintained from within the MFs.

3.3.6  Government Furnished Equipmenttc “3.3.6  Government Furnished Equipment”\f \l3
3.3.6.1  Mobile Facilities [COGS-CON-0096]tc “3.3.6.1  Mobile Facilities”\f \l3
The basic MF shells will be provided as Government Furnished Equipment (GFE) to the Contractor after contract award for production of the Pilot Production Units (PPUs).  The MF shell will be a Type A, turnkey MF, P/N 1339AS700-1.  Drawings of P/N 1339AS700-1 will be provided by the Government to the Contractor in electronic form for reference.

3.3.6.2  Environmental Control Units [COGS-CON-0097]tc “3.3.6.2  Environmental Control Units”\f \l3
One (1) ECU P/N 1559AS400-1 will be provided as GFE for each MF shell.  The manual for the ECU shall be provided by the Government for reference.

3.3.6.3  Full Rate Production Generators [COGS-CON-0098]tc “3.3.6.3  Full Rate Production Generators”\f \l3
Basic MF shells and ECUs will be provided as GFE to the Contractor for configuration of the full rate production generators after full rate production approval.

4.0  QUALITY ASSURANCE PROVISIONS tc "4.0  QUALITY ASSURANCE PROVISIONS "
4.1  Special Tests and Examinationstc “4.1  Special Tests and Examinations”\f \l2
This subparagraph specifies special tests and examinations required for sampling, lot formation, qualification, and any other tests or examinations as necessary.  Each test and examination is described in a separate paragraph.

Unless otherwise specified in the contract, the contractor is responsible for the performance of all inspection requirements specified herein. The contractor may use his or any other facilities suitable for the performance of the inspection requirements specified herein. The government reserves the right to witness or separately perform all tests specified or otherwise inspect any or all tests.

The calibration of measuring and testing equipment shall, as a minimum, adhere to the requirements of NCSL Z540.3.

The contractor's gages, measuring, and testing devices shall be made available for use by the government when required to determine conformance with contract requirements.  If conditions warrant, the contractor's personnel shall be made available for operation of such devices and for verification of their accuracy and conditions.

4.1.1  Standard Performance Demonstration [COGS-VR-0030]tc “4.1.1  Standard Performance Demonstration”\f \l3
This process will be used to measure performance characteristics of the generator during various stages of certain environmental tests.  Verifications requiring this procedure to be performed will indicate so within this specification.  If this test is being used to establish a baseline and the generator operates satisfactorily, proceed to the first test procedure as determined from the test plan.  If not, resolve the problems and reestablish a baseline.  At the contractor’s discretion, previous testing performed in accordance with this paragraph for the test generator may be used as the performance baseline.  If this test is being run under extreme environmental conditions, or after an environmental test, failure of this test as outlined below shall result in a failure of environmental test for which it is performed.  

Unless otherwise specified, ambient conditions for this test shall be a temperature of 25 +/- 10 degrees Celsius (77 +/- 18 degrees Fahrenheit), a relative humidity of 20 to 80%, and site atmospheric pressure.

The generator shall be set-up to produce liquid oxygen.  The generator’s configuration shall be such as if it were filling liquid oxygen directly to an external liquid oxygen storage tank.  A liquid oxygen storage tank with a minimum storage capacity of 200 gallons shall be used for this test.  This storage tank shall be filled to 25% of its capacity with liquid oxygen for the start of this test.  A sample of the liquid oxygen in the storage tank shall be analyzed prior to the start of this test.  The analysis of the sample shall meet the requirements of paragraphs 3.2.5.1.3.a and b.  If the analysis does not meet the requirements of paragraphs 3.2.5.1.3.a and b, the liquid oxygen in the storage tank shall be replaced with liquid oxygen that does meet the requirements prior to starting this test.  When the generator has reached steady state conditions, the generator shall be operated continuously for 24 hours.  The production rate shall be a minimum of 4.4 gallons per hour or this test shall be deemed a failure.  At the end of the 24 hours, a representative sample of the liquid oxygen shall be taken from the storage tank and analyzed.  The results of the analysis shall meet the requirements of paragraphs 3.2.5.1.3.a and b or this test is deemed a failure.  The production rate shall be determined using one of the following methods:

Method 1 

The liquid oxygen produced shall be routed to a cryogenic storage vessel with a calibrated liquid level gauge.  The production rate shall be the increase in liquid level as read on the gauge divided by the test time interval.  The boil-off from the transfer line and the storage vessel may be added to determine the production rate.

Method 2

The liquid oxygen produced shall be routed to a cryogenic storage vessel that is placed atop a calibrated weighted device.  The production shall be the increase in weight divided by the test time interval.  The boil-off from the transfer line and storage vessel may be added to determine the production rate.
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4.1.2  Oxygen Gas Pressure Boosting System Test [COGS-VR-0004]tc “4.1.2  Oxygen Gas Pressure Boosting System Test”\f \l3
The generator shall be set up to produce gaseous Oxygen for the purpose of filling the Oxygen Gas Storage Subsystem to a pressure equivalent to 3000 psig at 70 degrees F. When the generator has reached a steady state condition and is producing Oxygen gas at a minimum concentration of 99.5%, the Oxygen gas shall be routed to the storage tanks. The pressure and temperature of the gas in the storage system shall be monitored for this test. The pressure of the gas in the storage system shall be capable of reaching 3000 psig with the gas temperature between 70° F and 80° F or this test is considered a failure.
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4.1.3  Verification of Production Rate of Gaseous Oxygen [COGS-VR-0002]tc “4.1.3  Verification of Production Rate of Gaseous Oxygen”\f \l3
The generator shall be set-up to produce gaseous Oxygen in manual mode in the configuration to fill the Oxygen Gas Storage Subsystem to a pressure of 3000 psig.  The pressure of the storage vessel(s) of the Oxygen Gas Storage Subsystem shall be 0 psig at the start of this test.  When the generator has reached steady state, the Oxygen gas generated should be routed through the Oxygen Pressure Boosting Subsystem and into the storage vessel(s) of the Oxygen Gas Storage Subsystem and a timer shall be started.  When the pressure in the storage vessel(s) reaches 3000 psig, the timer shall be stopped.  The production rate shall then be determined using the elapsed time and the volume of the storage vessel(s).  The determined production shall be at least 240 SLPM or this test is considered a failure.  A representative sample of the O2 gas from the Oxygen Gas Storage Subsystem shall be taken and analyzed.  The results of the analysis shall meet the Oxygen purity and moisture levels of paragraphs 3.2.5.1.3.a and b or this test is considered a failure.
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4.1.4  Automatic Control Test [COGS-VR-0005]tc “4.1.4  Automatic Control Test”\f \l3
The generator shall be set up in the ready for operation mode with electrical power applied to the generator. The gas pressure of the Oxygen Gas Storage Subsystem shall be between 2600 and 3000 psig for the start of this test. Reduce the pressure of the storage subsystem in 25 psi increments. When the pressure of the storage subsystem drops below 2500 psig, the COGS shall automatically start up and generate Oxygen gas. When the gas generated by the COGS has reached an Oxygen concentration of 99.5%, the Oxygen Gas Boosting Subsystem shall automatically start up and fill the storage subsystem to a pressure equivalent to 3000 psig at 70 degrees F.  When the pressure of the storage subsystem has reached a pressure equivalent to 3000 psig at 70 degrees F, the boosting system shall automatically stop and the COGS shall automatically stop generating Oxygen gas. This test is considered a failure if any of the automatic events described above does not occur.
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4.1.5  Verification of Ability to Service External Storage Vessels [COGS-VR-0002]tc “4.1.5  Verification of Ability to Service External Storage Vessels”\f \l3
Three size "AY" cylinders in accordance with RR-C-901D shall be used for this test.  The initial pressure of each cylinder shall be between 0 and 25 psig.  The three cylinders shall be manifold together and the generator shall be set up to fill these three cylinders to a pressure of 2400 psig.  The three cylinders shall be filled using the Oxygen gas service hose provided with the generator.  When the generator has reached steady state conditions, the Oxygen gas produced shall be directed into the three cylinders.  When the common pressure of the three cylinders reaches 2400 psig, the generator shall stop filling the three cylinders automatically.  If the pressure in the three cylinders cannot reach 2400 psig, this test is considered a failure.  If the generator does not automatically stop filling the three cylinders when their pressure reaches 2400 psig, this test is considered a failure.
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4.1.6  Verification of Production of Liquid Oxygen [COGS-VR-0003]tc “4.1.6  Verification of Production of Liquid Oxygen”\f \l3
The generator shall be set-up to produce liquid Oxygen.  The generator’s configuration shall be such as if it were filling liquid Oxygen directly to an external liquid Oxygen storage tank.  A liquid Oxygen storage tank with a minimum storage capacity of 200 gallons shall be used for this test.  This storage tank shall be filled to 25% of its capacity with liquid Oxygen for the start of this test.  A sample of the liquid Oxygen in the storage tank shall be analyzed prior to the start of this test.  The analysis of the sample shall meet the requirements of paragraphs 3.2.5.1.3.a and b.  If the analysis does not meet the requirements of paragraphs 3.2.5.1.3.a and b, the liquid Oxygen in the storage tank shall be replaced with liquid Oxygen that does meet the requirements prior to starting this test. When the generator has reached steady state conditions, the generator shall be operated continuously for 24 hours.  The production rate shall be a minimum of 4.4 gallons per hour or this test is considered a failure.  At the end of the 24 hours, a representative sample of the liquid Oxygen shall be taken from the storage tank and analyzed.  The results of the analysis shall meet the requirements of paragraphs 3.2.5.1.3.a and b or this test is considered a failure.  The production rate shall be determined using one of the following methods:

Method 1 
The liquid Oxygen produced shall be routed to a cryogenic storage vessel with a calibrated liquid level gauge.  The production rate shall be the increase in liquid level as read on the gauge divided by the test time interval.  The boil-off from the transfer line and the storage vessel may be added to determine the production rate.

Method 2
The liquid Oxygen produced shall be routed to a cryogenic storage vessel that is placed atop a calibrated weighted device.  The production shall be the increase in weight divided by the test time interval.  The boil-off from the transfer line and storage vessel may be added to determine the production rate.

	3.2.5.1.4
	Provide Liquid Oxygen [COGS-FCN-0015]

	3.2.5.1.4.a
	Liquid Oxygen Quality [COGS-PI-0007]

	3.2.5.1.4.b
	Liquid Oxygen Production Rate [COGS-PI-0008]

	3.2.5.1.4.1
	Measure Liquid Service Vessel Liquid Level [COGS-FCN-0016]

	3.2.5.1.4.2
	Liquefy Gaseous Oxygen [COGS-FCN-0014]

	3.2.5.1.4.3
	Output Liquid Oxygen [COGS-FCN-0017]


4.1.7  Verification of Liquid Oxygen Output Pressure [COGS-VR-0003]tc “4.1.7  Verification of Liquid Oxygen Output Pressure”\f \l3
At hours 6, 12, 18 and 23 of the 24 hour "Verification of Production of Liquid Oxygen" test, the pressure of the liquid Oxygen produced at the liquid Oxygen port shall be measured.  Each pressure measured shall be at least 10 psig and no greater than 50 psig or this test is considered a failure.

	3.2.5.1.4.c
	Liquid Oxygen Delivery Pressure [COGS-PI-0005]


4.1.8  Power Consumption Test [COGS-VR-0011]tc “4.1.8  Power Consumption Test”\f \l3
For the duration of the "Verification of Production of Liquid Oxygen," the electrical power consumption shall be measured in terms of Kilowatts. The average power consumption measured shall not exceed 200 Kilowatts or the generator will be considered to have failed this test.

	3.2.6.1.3.1.2
	Power Requirements [COGS-CON-0036]


4.1.9  Size and Weight [COGS-VR-0006]tc “4.1.9  Size and Weight”\f \l3
The production and storage MFs shall be weighed individually in the shipping configuration. If either MF is over 20,000lbs, this test is considered a failure. The external length, width, and height of the Production and Storage MFs shall be measured in the shipping configuration. The measured dimensions shall not exceed the length, width, and height dimensions of the government furnished MF in their shipping configuration or this test is considered a failure.

	3.2.7.1
	Dimensions (Shipping) [COGS-CON-0048]

	3.2.7.2
	Weight (Shipping) [COGS-CON-0049]


4.1.10  Mobile Facility Manifold Test [COGS-VR-0012]tc “4.1.10  Mobile Facility Manifold Test”\f \l3
Two Production and one Storage MF shall be used for this test. The MFs shall be set up such that the Oxygen gas produced by both Production MFs is routed to the single Storage MF for the purpose of producing liquid Oxygen. The MFs shall be set-up to produce liquid Oxygen.  The configuration shall be such as if it were filling liquid Oxygen directly to an external liquid Oxygen storage tank. A liquid Oxygen storage tank with a minimum storage capacity of 400 gallons shall be used for this test. This storage tank shall be filled to 25% of its capacity with liquid Oxygen for the start of this test. A sample of the liquid Oxygen in the storage tank shall be analyzed prior to the start of this test. The analysis of the sample shall meet the requirements of paragraphs 3.2.5.1.3.a and b. If the analysis does not meet the requirements of paragraphs 3.2.5.1.3.a and b, the liquid Oxygen in the storage tank shall be replaced with liquid Oxygen that does meet the requirements prior to starting this test. When the production has reached steady state conditions, the manifolded MFs shall be operated continuously for 24 hours.  The production rate shall be a minimum of 8.8 gallons per hour or this test is considered a failure. At the end of the 24 hours, a representative sample of the liquid Oxygen shall be taken from the storage tank and analyzed. The results of the analysis shall meet the requirements of paragraphs 3.2.5.1.3.a and b or this test is considered a failure. The production rate shall be determined using one of the following methods:

Method 1 
The liquid Oxygen produced shall be routed to a cryogenic storage vessel with a calibrated liquid level gauge.  The production rate shall be the increase in liquid level as read on the gauge divided by the test time interval.  The boil-off from the transfer line and the storage vessel may be added to determine the production rate.

Method 2
The liquid Oxygen produced shall be routed to a cryogenic storage vessel that is placed atop a calibrated weighted device.  The production shall be the increase in weight divided by the test time interval.  The boil-off from the transfer line and storage vessel may be added to determine the production rate.

	3.2.4.2
	Capacity, Liquefier [COGS-CON-0002]

	3.2.7.6
	Mobile Facility Manifold Provision [COGS-CON-0051]


4.1.11  Reliability Test [COGS-VR-0009]tc “4.1.11  Reliability Test”\f \l3
The reliability test shall be performed at prevailing ambient conditions for a creditable Total Test Time (T) of 1,997 cumulative hours or greater, with no more than zero (0) failure allowed for acceptance, and one (1) failure for rejection. A failure is defined as an event, or inoperable state, in which any item or part of an item does not, or would not, perform as previously specified.  All failures shall be considered relevant (chargeable) unless determined by the government (or an authorized representative thereof) to be caused by a condition external to the equipment under test that is not a test requirement. If a relevant failure does occur before the total test time has been obtained, the total time test shall be extended to demonstrate MTBF of 1,240 hours in accordance with the metrics shown in Figure 19 of MIL-HDBK-781A. 

For the reliability test, the test generators shall be operated to produce liquid and gaseous oxygen per the operational profile that follows. To minimize the calendar time needed to perform and complete the reliability test, two (2) test generators may be used and operated to perform the reliability test. Any generator that is used for the reliability test shall have successfully completed all the tests of Pilot Production Testing I. 

In order to demonstrate an MTBF of 1,240 hours, the units under test must achieve a total of 1,997 hours.  This figure represents the sum of creditable, failure-free hours of operation that units included in the test must achieve.  In addition, each unit under test must achieve at least half of the average of total hours.  For example, if two units are used for the RDEMO, each unit must achieve at least 500 creditable, failure-free hours (i.e., 0.5*[1997/2]) and the sum of creditable, failure-free hours achieved by both units must total at least 1,997 hours.  The following table presents the minimum number of hours required for each unit, and the total number of hours required for all units included in the RDEMO.

	Number of PPUs
	Minimum Hours/Unit
	Total Hours/All Units

	1
	1,997
	1,997

	2
	500
	1,997


Creditable RDEMO hours shall be accrued on a “clock-time” basis, at the rate of one hour accrued for each one hour of operation within performance specification parameters.  The total number of creditable hours shall be accrued in accordance with the following operational profile:

	Purity/Capacity
	Oxygen Transfer
	Time

	99.5 % @ 240 LPM Minimum
	Gaseous to cylinder or service cart
	50%

	
	Liquid to external tank
	50%


No creditable hours shall be accrued for non-operating cooling-down time, nor for time spent with the PPU running but not actively performing within the operational profile.  Creditable hours of operation shall be documented in Contractor’s format.  Such documentation shall include, at minimum, the following data for each PPU:  date, description of operation, start time, end time, and comments.

Within the scope of the RDEMO, the following definitions apply:

· Failure-free Operation:  The PPUs under test perform to the operational profile without any relevant failures.

· Relevant Failure: Any event that makes the equipment under test deviate from the operational profile or that prevents the equipment from performing its required function to the full extent of the specification.  

· Non-relevant Failure:  Events that are the result of conditions external to the unit under test (e.g., errors made in setup of the test fixtures, malfunction of test instrumentation, operator error, events associated with the test facility), unless induced by the PPU.

· Defective Part Failure:  Failure due to a defective component part.  

· Duplicate Failure:  Failure that occurs after a corrective action for its elimination has been approved but not yet incorporated.  

· Workmanship/Quality Assurance Failure:  Failure due to poor workmanship or ineffective quality assurance procedures.

· Operator Error: Failure due to use of an improper procedure (e.g., failure to properly attach transfer lines) or improper use of the equipment (e.g., double-cranking the starter).

NAVAIR must be notified prior to the start of the RDEMO.  During the course of the RDEMO, scheduled maintenance must be performed as scheduled and properly documented in Contractor’s format.  Unscheduled maintenance shall only be performed as part of corrective action after a failure has been evaluated and scored. Anticipation of failure shall not be justification for preventive maintenance.  Controls that are not accessible to the operator during normal use may not be adjusted during the RDEMO.  When a failure of any type occurs, the following actions must be taken:

· The event must be logged on the appropriate test data sheets.

· NAVAIR Lakehurst must be notified.

· Barring threats to safety, the cause of the failure shall be determined prior to disturbing the physical setup of the PPU, the test equipment, and any attachments. 

· Determine in consultation with NAVAIR the relevance of the failure and the appropriate failure category.

· If the failure is deemed non-relevant, this determination shall be appropriately documented, corrective action shall be taken, and the RDEMO shall continue.

· If the failure is deemed relevant, this determination shall be appropriately documented, corrective action shall be taken, and the RDEMO shall begin again with all hours accrued on that PPU prior to failure discounted (i.e., the creditable hours of operation for the failed PPU are reset to zero).  

The reliability demonstration shall be performed after all other tests specified herein have been successfully completed. Only Preventive (Scheduled) Maintenance (PM), as identified in the government-approved test plan, shall be performed during the reliability test.  Corrective maintenance shall be authorized by the government (or government’s representative) prior to being performed.

All life-limited parts with an expected life (hours) less than the Total Test Time (hours) specified above, shall be identified and information submitted to the government for government approval, prior to starting the reliability test.



	3.2.8.1.1
	Reliability (Quantitative) Mean Time Between Failure [COGS-CON-0057]


4.1.12  Maintainability Test [COGS-VR-0010]tc “4.1.12  Maintainability Test”\f \l3
The Government shall witness and participate in a Maintenance Demonstration (MDEMO), performed by the contractor and Fleet personnel, using at least one PPU, the Pilot Production Test Procedures, and the 90% Technical Manual, Maintenance Requirements Card (MRC) Deck, and Pre-Operational Card. The MDEMO shall demonstrate the ability of maintainers to meet MTTR of 4 hours and assist in the adequacy review of procedures presented in the technical documents.  Any problems encountered during this MDEMO will be discussed between the Government and the Contractor and be brought to a resolution satisfactory to the Government.

The MDEMO shall include, but is not limited to, all scheduled maintenance actions, and a selection of not less than 30 corrective maintenance actions identified by the Government.  Maintenance task selection, calculation of the required quantitative maintainability metrics, and pass/fail (accept/reject) criteria shall be in accordance with MIL-HDBK-470A, Test Method 9.    (Note: if fewer than 30 corrective maintenance tasks can be identified, then the entire population of corrective maintenance tasks shall be demonstrated).   The Preventive/Corrective Maintenance Mean-Time-To-Repair (MTTRp/c) shall be 4 hours or less or this test is considered a failure. The Preventive/Corrective Maximum-Time-To-Repair at the 90th percentile (Mmaxc 90%) shall be 8.0 hours or less or this test is considered a failure.

	3.2.8.2.1
	Maintainability (General) [COGS-CON-0056]

	3.2.8.2.3
	Mean-Time-To-Repair [COGS-CON-0066]

	3.2.8.2.4
	Corrective Maximum-Time-To-Repair [COGS-CON-0067]


4.1.13  Fault Detection/Isolation Test [COGS-VR-0032]tc “4.1.13  Fault Detection/Isolation Test”\f \l3
Fault detection and fault isolation provision testing shall be executed on the complete, assembled generator to demonstrate final function and display.  All alarm inputs shall be tested.

Test documentation must include simulated alarm values (e.g. 4-20mAmps, 0%-4mAmps, 50%-12mAmps, 100%-20mAmps), display or indicate values, and resulting alarm indications.  Software signal simulation is not acceptable on its own unless no other test method is viable.

	3.2.8.2.5
	Fault Detection Provision [COGS-CON-0060]

	3.2.8.2.6
	Fault Isolation Provision [COGS-CON-0060]

	3.2.8.2.7
	Fault Detection and Isolation [COGS-CON-0061]

	3.2.8.2.8
	False Alarm Rate [COGS-CON-0106]

	3.2.8.2.9
	Fault Reporting/Fault Indication [COGS-CON-0107]


4.1.14  High Temperature Storage and Operation Test [COGS-VR-0008]tc “4.1.14  High Temperature Storage and Operation Test”\f \l3
A performance baseline shall be established for the generator in accordance with paragraph 4.1.1 of this specification.

Conduct a complete visual examination of the generator with special attention to stress areas such as corners of molded cases, and document the results. Install temperature sensors in or on the generator as required to determine temperature.

Place the generator in the storage configuration and install it in the test chamber.  Adjust the test chamber temperature to 160 degrees F at a rate not to exceed 5 degrees F per minute (3 degrees C per minute).  After temperature stabilization, the generator shall be maintained at 160 degrees F for 24 hours.  If not possible to instrument internal components, base any additional soak time on thermal analysis to ensure temperature stabilization throughout the generator.  After the 24 hours of soaking at 160 degrees F, conduct a visual inspection of the generator for damage. Any damage such as cracking, warps, melting, and deformation of components or de-lamination is considered a failure of this test.  

If the generator passes the visual inspection, place the generator in the operational configuration to produce liquid Oxygen.  Adjust the test chamber temperature to 140 degrees F at a rate not to exceed 5 degrees F per minute (3 degrees C per minute) and allow the temperature to stabilize for two hours.  The generator shall then be subjected to the performance demonstration per paragraph 4.1.1 of this specification with a 2 hour operation time being substituted for the 24 hrs called for in 4.1.1.  The liquid Oxygen storage tank specified in that paragraph is not required to be inside the test chamber for this test.

Adjust the chamber air temperature to standard ambient conditions at a rate not to exceed 5 degrees F per minute (3 degrees C per minute) and maintain it until temperature stabilization of the generator has been achieved.  After stabilization, the generator shall again be subjected to the performance demonstration outlined in paragraph 4.1.1.  Record the results and compare to the original performance baseline established at the beginning of this test.  Any performance degradation is considered a failure of this test.

	3.2.9.1
	Storage Temperature [COGS-CON-0068]

	3.2.9.2
	Operating Temperature [COGS-CON-0069]


4.1.15  Low Temperature Storage, Cold Start, and Low Temperature Operation Test [COGS-VR-0007]tc “4.1.15  Low Temperature Storage, Cold Start, and Low Temperature Operation Test”\f \l3
A performance baseline shall be established for the generator in accordance with paragraph 4.1.1 of this specification.
 
Conduct a complete visual examination of the generator with special attention to stress areas such as corners of molded cases, and document the results. Install temperature sensors in or on the generator as required to determine temperature.

Procedure I for the Storage, Cold Start Operation, Low Temperature Operation Tests is as follows:


Place the generator in the storage configuration and install it in the test chamber.  Adjust the test chamber temperature to –51 degrees F at a rate not to exceed 5 degrees F per minute (3 degrees C per minute).  After temperature stabilization, the generator shall be maintained at –51 degrees F for 24 hours.  If not possible to instrument internal components, base any additional soak time on thermal analysis to ensure temperature stabilization throughout the generator.  After 24 hours of soaking at –51 degrees F, conduct a visual inspection of the generator for damage.  Compare the results with the pretest data.  Any damage such as cracks, warps, or de-lamination is considered a failure of this test.

Adjust the test chamber temperature to –25 degrees F at a rate not to exceed 5 degrees F per minute (3 degrees C per minute).  If the generator passes the visual inspection, place the generator in the operational configuration.  Allow the temperature to stabilize for two hours.  If not possible to instrument internal components, base any additional soak time on thermal analysis to ensure temperature stabilization throughout the generator.  After temperature stabilization at -25 degrees F conduct a visual inspection of the generator for damage.  Compare the results with the pretest data. Any damage such as cracks, warps, or de-lamination is considered a failure of this test.  Start the generator and operate it to produce liquid Oxygen.  Verify that the generator is producing Oxygen at 99.5% or greater purity and that liquid Oxygen is flowing from the product port.  The generator must begin producing liquid Oxygen within 120 minutes after starting the generator in order to meet the Cold Temperature Start requirement of the specification.

If the generator passes the Cold Temperature Start test, operate the generator in accordance with paragraph 4.1.1 maintaining the test chamber temperature at -25 degrees F.  The liquid Oxygen storage tank specified in 4.1.1 is not required to be inside the test chamber for this test.  For this test operate the generator for 4 hours after the generator has started producing liquid Oxygen instead of the 24 hours required in 4.1.1.

Adjust the chamber air temperature to standard ambient conditions at a rate not to exceed 5 degrees F per minute (3 degrees C per minute) and maintain it until temperature stabilization of the generator has been achieved.  After stabilization, the generator shall again be subjected to the performance demonstration outlined in paragraph 4.1.1.  Record the results and compare to the original performance baseline established at the beginning of this test.  Any performance degradation is considered a failure of this test.

	3.2.9.1
	Storage Temperature [COGS-CON-0068]

	3.2.9.2
	Operating Temperature [COGS-CON-0069]

	3.2.9.3
	Cold Temperature Start [COGS-CON-0070]


4.1.16  Humidity Test [COGS-VR-0014]tc “4.1.16  Humidity Test”\f \l3
Conduct a visual inspection of the generator and document any defects and abnormalities found.  A performance baseline shall then be established for the generator in accordance with paragraph 4.1.1 of this specification.

Place the generator in the test chamber in the operational configuration.  Adjust the chamber temperature to 23 +/-2 degrees C and 50 +/-5% relative humidity, and maintain for 24 hours.  For the next 48 hours subject the generator to the aggravated temperature-humidity cycle shown in Figure 507.5-6 of MIL-STD-810G.  At hour 24 of this cycle the generator shall then be subjected to the performance demonstration per paragraph 4.1.1 of this specification with a 2 hour operation time being substituted for the 24 hrs called for in 4.1.1.  The liquid Oxygen storage tank specified in that paragraph is not required to be inside the test chamber for this test.

At hour 43 of this cycle the generator shall then be subjected to the performance demonstration per paragraph 4.1.1 of this specification with a 4 hour operation time being substituted for the 24 hrs called for in 4.1.1.  The liquid Oxygen storage tank specified in that paragraph is not required to be inside the test chamber for this test.

After completion of the 48 hour cycle, the generator shall be returned to the ambient conditions at which the performance baseline was established. After stabilization, a visual inspection shall be performed on the generator. Any damage that affects the functionally of the generator is considered a failure of this test. Any rusting, oxidation, and corrosion which affect the life of the generator shall also be cause for failure of this test. The performance of the generator shall then be determined in accordance with paragraph 4.1.1 and compared to the original performance baseline established at the beginning of this test. Any performance degradation is considered a failure of this test.

	3.2.9.4
	Humidity [COGS-CON-0071]


4.1.17  Rain Test [COGS-VR-0015]tc “4.1.17  Rain Test”\f \l3
Conduct a visual inspection of the generator and document any defects and abnormalities found.  A performance baseline shall then be established for the generator in accordance with paragraph 4.1.1 of this specification.

Place the generator in the test chamber in the operational configuration. Subject all exposed surfaces to the following rain conditions: rain rate of four inches per hour, average rain droplet diameter of 0.5 millimeter in diameter and wind blowing at 40 miles per hour.  All exposed surfaces of the generator shall be subjected to the above rain conditions for not less than 30 minutes per face.  After each 30 minute spray period visually inspect the exterior and interior of the generator for evidence of damage.  Any damage that will affect the functionally of the generator is considered a failure of the test.  The exterior of the generator shall be inspected for areas where water has collected.  If water has collected in areas where a safety issue can occur, such as water inside an electrical box, this test is considered a failure.  If water has collected in areas where it can cause accelerated corrosion, this test is considered a failure.  If water has penetrated the interior of the generator, estimate its volume and probable point of entry and document it.  If water inside the generator can cause a safety issue, accelerated corrosion, or degradation of functionality, this test is considered a failure.  After the visual inspection, the generator shall then be subjected to the raining conditions continuously while performing the performance demonstration in accordance with paragraph 4.1.1 of this specification.  A 4 hour operation time shall be substituted for the 24 hrs called for in 4.1.1.  If possible, all the exposed faces of the generator shall be subjected to the rain conditions at the same time, and continuously for the 4 hours the generator is operating.  If not possible, alternate the exposed surfaces so all faces will be subjected to 4 hours of continuous rain during operation of the generator.  

After the 4 hours of operation, the generator shall be shut down and visually inspected.  Any defects or abnormalities found other than the ones documented in the pre-test inspection is a failure of this test.  The interior and the exterior shall be inspected for damage, potential safety hazards, accelerated corrosion and/or degraded functionality.  The performance of the generator shall then be determined in accordance with paragraph 4.1.1 and compared to the original performance baseline established at the beginning of this test. Any performance degradation is considered a failure of this test.

	3.2.9.5
	Rain [COGS-CON-0072]


4.1.18  Salt Fog Test [COGS-VR-0016]tc “4.1.18  Salt Fog Test”\f \l3
The generator shall be subjected to the salt fog test per Method 509.5 of MIL-STD- 810G.  Prior to conducting the salt fog test, a performance baseline shall be established for the generator in accordance with paragraph 4.1.1 of this specification.  A visual inspection of the interior and the exterior shall also be completed prior to conducting the Salt Fog Test.  The generator shall be tested in its operational configuration.  The testing shall be on a 24/24/24/24 hr cycle.  During the first 24 hr wet/24 hr dry cycle the generator will not be operating.  The chamber temperature shall be 35 +/- 2 degrees C (95+/-4 degrees F) in accordance with Method 509.5 of MIL-STD-810G.  During the second 24 hr wet/24 hr dry cycle the generator shall be operational the last 4 hours of the wet cycle and shall meet its performance specifications for generating liquid Oxygen. After the completion of the second cycle, the generator shall be inspected for corrosion or damage caused by the salt fog environment. The following conditions found are considered failures of this test:


a) Salt deposits that can cause clogging or binding of mechanical components and assemblies. 


b) Salt deposits that could cause electrical malfunctions.


c) Corrosion that affects the proper functioning and structural integrity of the generator.


d) Salt deposits which can degrade performance of the Oxygen Absorption Subsystem.

The performance of the generator shall then be determined in accordance with paragraph 4.1.1 and compared to the original performance baseline established at the beginning of this test. Any performance degradation is considered a failure of this test.

	3.2.9.6
	Salt Fog [COGS-CON-0073]


4.1.19  Sand and Dust Test [COGS-VR-0017]tc “4.1.19  Sand and Dust Test”\f \l3
The generator shall be subjected to the sand and dust test per Method 510.5 of MIL-STD- 810G with a particle size range from 20 to 850 microns and a wind velocity ranging from 1.5 to 8.9 meters per second.  Prior to conducting the sand and dust test a performance baseline shall be established for the generator in accordance with paragraph 4.1.1 of this specification.  A visual inspection of the interior and the exterior shall be completed prior to conducting the sand and dust test.

After the baseline is established, the generator shall be subjected to a blowing dust test in accordance with Procedure I, Method 510.5 of MIL-STD-810 G at standard ambient temperature and relative humidity not to exceed 30 percent.  The generator shall be tested in its operational configuration. All exposed surfaces shall be subjected to the conditions of the blowing dust.  The generator shall be operational during the last 4 hours of the blowing dust test and shall meet its performance specifications for generating liquid Oxygen. The orientation of the generator shall be such that its most vulnerable surfaces are facing the blowing dust during the operation of the generator. 

Per Step 11 of Procedure I, inspect the test item for dust penetration, giving special attention to filters, ventilation points, etc. Document the results. The following conditions found shall be considered failures of this test: 


a) Degradation of electrical circuits.


b) Obstruction/clogging of openings or filters.


c) Physical interference with mating parts.


d) Fouling/interference of moving parts. 


e) Reduction of thermal conductivity.


f) Overheating and fire hazard due to restricted ventilation or cooling.

After completion of the dust test, the blowing sand test shall be conducted in accordance with Procedure II, Method 510.5 of MIL-STD-810 G at standard ambient temperature and relative humidity not to exceed 30 percent.  The generator shall be tested in its operational configuration. All exposed surfaces shall be subjected to the conditions of the blowing sand test.  The generator shall be operational during the last 4 hours of the blowing sand test and shall meet its performance specifications for generating liquid Oxygen. The orientation of the generator shall be such that its most vulnerable surfaces are facing the blowing sand during the operation of the generator.  

Per Step 8 of Procedure II, visually inspect the test item looking for abrasion and clogging effects and any evidence of sand penetration. Document the results. The following conditions found shall be considered failures of this test: 


a) Degradation of electrical circuits.


b) Obstruction/clogging of openings or filters.


c) Physical interference with mating parts.


d) Fouling/interference of moving parts. 


e) Reduction of thermal conductivity.


f) Overheating and fire hazard due to restricted ventilation or cooling.

The performance of the generator shall then be determined in accordance with paragraph 4.1.1 and compared to the original performance baseline established at the beginning of this test. Any performance degradation is considered a failure of this test.

	3.2.9.7
	Sand and Dust [COGS-CON-0074]


4.1.20  Noise Test [COGS-VR-0018]tc “4.1.20  Noise Test”\f \l3
The generator shall be operated outdoors to produce liquid Oxygen. When all the components of the generator are operating, measure the noise level stemming from the generator at a distance of 3 meters away from the generator. Noise measurements shall be taken all around the generator. Noise measurement shall then be taken at the operator’s position. Each measurement taken shall not exceed 85 dBA or this test is considered a failure. The generator shall then be operated outdoors to produce gaseous Oxygen. When all the components of the generator are operating, measure the noise level stemming from the generator at a distance of 3 meters away from the generator. Noise measurements shall be taken all around the generator. Noise measurement shall then be taken at the operator’s position. Each measurement taken shall not exceed 85 dBA or this test is considered a failure.

	3.2.9.8
	Noise [COGS-CON-0075]


4.1.21  High Altitude Test [COGS-VR-0019]tc “4.1.21  High Altitude Test”\f \l3
The generator shall undergo the test specified in paragraph 4.1.1 at an actual or simulated altitude of 7,000 feet above sea level.  The acceptance/rejection criteria for this test are the same as those identified in paragraph 4.1.1.  For this test, the generator is required to operate for 8 hours instead of the 24 hours required in paragraph 4.1.1.

	3.2.9.9
	High Altitude Operation [COGS-CON-0076]


4.1.22  Long Term Storage Analysis [COGS-VR-0031]tc “4.1.22  Long Term Storage Analysis”\f \l3
An analysis shall be performed on the generator to determine what steps are necessary to preserve it for a 2 year storage period in the conditions specified.  This analysis shall be included in the Pilot Production Test II Report along with step-by-step procedures for both preservation and restoration to operational status.  These procedures will also later be included in the Technical Manual.

	3.2.9.10
	Long Term Storage [COGS-CON-0105]


4.1.23  Shipping Vibration Test [COGS-VR-0021]tc “4.1.23  Shipping Vibration Test”\f \l3
Conduct a visual inspection of the generator and document any defects and abnormalities found. A performance baseline shall be established for the generator in accordance with paragraph 4.1.1, prior to conducting the vibration test.  Place the generator on a flat bed truck and secure the generator to the truck in accordance with standard practices for over the road transportation. Transport the generator on the truck over improved unpaved roads such as dirt or gravel roads for 100 miles. The traveling speed of the truck shall not exceed 40 miles per hour for the duration of the 100 miles. The generator shall be removed from the truck and inspected. Any defects or abnormalities found other than the ones documented in the pre-test inspection is a failure of this test. This is also considered a failure if any of the following conditions are observed from the post test inspection:


a) Chafed wiring.


b) Loose fasteners/components.


c) Intermittent electrical contacts.


d) Electrical shorts.


e) Deformed seals.


f) Failed components


g) Optical or mechanical misalignment.


h) Cracked and/or broken structures, pipes, or tanks.


i) Particles and failed components lodged in circuitry or mechanisms.


j) Excessive electrical noise.


k) Leaks.


The performance of the generator shall then be determined in accordance with paragraph 4.1.1 and compared to the original performance baseline established at the beginning of this test. Any performance degradation is considered a failure of this test.

	3.2.10.1
	Truck Shipping Vibration [COGS-CON-0078]


4.1.24  Air Transportation Acceleration Forces Test [COGS-VR-0022]tc “4.1.24  Air Transportation Acceleration Forces Test”\f \l3
Conduct a visual inspection of the generator and document any defects and abnormalities found. A performance baseline shall be established for the generator in accordance with paragraph 4.1.1, prior to conducting the vibration test.  Conduct an acceleration test in accordance with MIL-STD-810G, Method 513.6, Procedure I. The test levels shall be as follows: 3.0 G forward, 1.5 G aft, 1.5 G lateral, 2 G up, 4.5 G down. Upon completion of testing in the six directions, the generator shall be inspected for damage. Any defects or abnormalities found other than the ones documented in the pre-test inspection is a failure of this test. The performance of the generator shall then be determined in accordance with paragraph 4.1.1 and compared to the original performance baseline established at the beginning of this test. Any performance degradation is considered a failure of this test.

	3.2.10.2
	Air Transportation Acceleration Forces [COGS-CON-0079]


4.1.25  Mobile Facility Convention of Safe Containers Certification [COGS-VR-0023]tc “4.1.25  Mobile Facility Convention of Safe Containers Certification”\f \l3
The MFs as provided to the contractor will have been certified in accordance with CSC.   The Contractor shall conduct the process necessary to receive CSC certification of the configuration.  After installation of the generator components, the configured MFs shall be certified for compliance with CSC by an approval authority as delegated by the U.S. Coast Guard.  Certification may consist of plan reviews and or testing as required by the CSC approval authority.  The contractor shall notify the Government anytime a structural change to the MF shell is proposed.  No changes to the MF shell shall be made until after the plan review results are obtained from the CSC approval authority. The Contractor shall produce the required data and drawings for the CSC certification process and provide copies to the Government.

	3.2.10.3
	Mobile Facility Convention of Safe Containers Certification [COGS-CON-0080]


4.1.26  Government Furnished Equipment [COGS-VR-0024]tc “4.1.26  Government Furnished Equipment”\f \l3
The acceptance of GFE shall be completed in accordance with the Acquisition Logistics Support Statement of Work (ALSSOW).  Verification of the below requirements shall not be included in PPT procedures or reports.

	3.3.6.1
	Mobile Facilities [COGS-CON-0096]

	3.3.6.2
	Environmental Control Units [COGS-CON-0097]

	3.3.6.3
	Full Rate Production Generators [COGS-CON-0098]


4.1.27  Quality System [COGS-VR-0001]tc “4.1.27  Quality System”\f \l3
The contractor shall provide and maintain a quality system that, as a minimum, adheres to the requirements of ISO 9001-2000 or ISO 9001-2008. The government may perform any necessary inspections, verifications, and evaluations to ascertain conformance to requirements and the adequacy of the implementing procedures.  The contractor shall require of sub-contractors a quality system achieving control of the quality of the services and supplies provided.

	3.3.3.1
	Quality Management Systems [COGS-CON-0087]


4.1.28  Oxygen Cleanliness Test [COGS-VR-0025]tc “4.1.28  Oxygen Cleanliness Test”\f \l3
Verification of Oxygen cleanliness shall be performed using methods cited in section 11 of ASTM G93-03. Documentation which include test method(s) and test results shall be provided for all Oxygen cleaned components to indicate how the below requirements have been met.

	3.3.4.1
	Oxygen System Design [COGS-CON-0090]

	3.3.4.2
	Oxygen Cleaning [COGS-CON-0091]


4.1.29  Functional Test (Demonstration) [COGS-VR-0026]tc “4.1.29  Functional Test (Demonstration)”\f \l3
The functional test shall demonstrate overall generator functionality. Demonstration shall rely on observable functional operation not requiring the use of instrumentation or a special test method.  Conformance to the following requirements must be verified using a functional test outlined by the Contractor in the appropriate Pilot Production Test (PPT) Procedures (I or II per Table 1 of this specification).

	3.2.5.1.1
	Produce Oxygen in Manual Mode [COGS-FCN-0002]

	3.2.5.1.1.1
	Absorb Oxygen Gas [COGS-FCN-0003]

	3.2.5.1.1.2
	Boost Gaseous Oxygen [COGS-FCN-0004]

	3.2.5.1.1.3
	Store Gaseous Oxygen [COGS-FCN-0005]

	3.2.5.1.4.4
	Automatically Shut Off Liquid Oxygen Supply [COGS-FCN-0018]

	3.2.6.1.2.2.1
	Manual/Automatic Mode Selection [COGS-CON-0045]

	3.2.6.1.2.2.2
	Gaseous/Liquid Oxygen Output Selection [COGS-CON-0046]

	3.2.6.1.2.2.3
	Pressure/Liquid Level Set Selection [COGS-CON-0047]

	3.2.6.1.3.1.1
	Input Power [COGS-CON-0035]

	3.2.8.2.2
	Maintenance Provisions [COGS-CON-0059]

	3.2.8.2.10
	Support Equipment for Fault Detection / Isolation [COGS-CON-0062]

	3.2.8.2.11
	Common / Standard Tools [COGS-CON-0063]

	3.2.8.2.12
	Special Tools [COGS-CON-0064]

	3.2.8.2.13
	Preventive / Scheduled Servicing and Inspections [COGS-CON-0065]

	3.2.10.4
	Hose and Cable Storage [COGS-CON-0081]

	3.3.5.1
	Human Factors / Human Engineering / Human System Integration (HF/HE/HSI) (General) [COGS-CON-0094]


4.1.30  Performance Test (Test) [COGS-VR-0027]tc “4.1.30  Performance Test (Test)”\f \l3
The performance test shall test the generator's system operational requirements and performance parameters. Testing shall involve operation of the generator using instrumentation or other special test equipment to collect data for subsequent review.  Conformance to the below requirements must be verified using a performance test procedure to be developed by the Contractor and included in the appropriate PPT Procedures (I or II per Table 1 of this specification).

	3.2.5.1
	General Operation [COGS-FCN-0001]


4.1.31  Qualification Test (Analysis) [COGS-VR-0028]tc “4.1.31  Qualification Test (Analysis)”\f \l3
The qualification test shall involve processing accumulated data obtained from other verification methods or from separately prepared documents/reports. The Qualification Test includes component level tests.  Conformance to the following requirements shall be verified using a qualification test.  For PPT Procedures these requirements may be simply listed as being verified through "Analysis."  Detailed analysis for each of these requirements shall be included with the appropriate PPT Report (I or II per Table 1 of this specification).

	3.2.7.3
	Center of Gravity [COGS-CON-0079]

	3.2.7.4
	MF Floor Loading [COGS-CON-0100]

	3.3.4.1
	Oxygen System Design [COGS-CON-0090]

	3.3.4.3
	Material Compatibility [COGS-CON-0092]


4.1.32  Acceptance Test (Inspection) [COGS-VR-0029]tc “4.1.32  Acceptance Test (Inspection)”\f \l3
The acceptance test shall involve inspection of the generator for physical characteristic and workmanship requirements. The inspection shall involve examination of the generator, as well as processing accumulated data obtained from separately prepared documents/reports. The acceptance test includes component level tests.  Conformance to the following requirements shall be verified using an acceptance test.  For PPT Procedures these requirements may be simply listed as being verified through "Inspection."  Inclusion in the appropriate PPT Report (I or II per Table 1 of this specification) may be limited to a simple checklist of requirements that were verified where appropriate.  In instances where measurements must be taken the measured value shall be included in the report.  

	3.2.1.1
	Location, Oxygen Absorption [COGS-CON-0004]

	3.2.1.2
	Ceramic Material [COGS-CON-0010]

	3.2.2.1
	Location, Booster/Compressor [COGS-CON-0003]

	3.2.2.2
	Lubrication, Booster/Compressor [COGS-CON-0008]

	3.2.2.3
	Cooling, Booster/Compressor [COGS-CON-0011]

	3.2.2.4
	Instrumentation, Booster/Compressor [COGS-CON-0016]

	3.2.3.1
	Location, Gas Storage [COGS-CON-0005]

	3.2.3.2
	Capacity, Gas Storage [COGS-CON-0006]

	3.2.3.3
	Storage Vessel Material [COGS-CON-0009]

	3.2.3.4
	Pressure, Gas Storage [COGS-CON-0012]

	3.2.3.5
	Instrumentation, Gas Storage Subsystem [COGS-CON-0015]

	3.2.4.1
	Location, Liquefier [COGS-CON-0001]

	3.2.4.3
	Liquefier Type [COGS-CON-0007]

	3.2.4.4
	Storage Vessel and Transfer Lines Makeup, Liquefier [COGS-CON-0013]

	3.2.4.5
	Cooling, Liquefier [COGS-CON-0014]

	3.2.4.6
	Instrumentation, Liquefying Subsystem [COGS-CON-0017]

	3.2.6.1.1.1.1
	Location, Gaseous Port [COGS-CON-0019]

	3.2.6.1.1.1.2
	Gaseous Oxygen Pressure Regulation [COGS-CON-0020]

	3.2.6.1.1.1.3
	Gaseous Oxygen Pressure Regulator Maximum Output [COGS-CON-0020]

	3.2.6.1.1.1.4
	Length, Gaseous Hose [COGS-CON-0021]

	3.2.6.1.1.1.5
	Working Pressure, Gaseous Hose [COGS-CON-0022]

	3.2.6.1.1.1.6
	Mating Connections, Gaseous Hose [COGS-CON-0023]

	3.2.6.1.1.1.7
	Mating Connection Commonality [COGS-CON-0024]

	3.2.6.1.1.1.8
	Caps, Gaseous Hose [COGS-CON-0025]

	3.2.6.1.1.2.1
	Location, Liquid Port [COGS-CON-0026]

	3.2.6.1.1.2.2
	Length, Liquid Hose [COGS-CON-0027]

	3.2.6.1.1.2.3
	Heat Leak Rate, Liquid Hose [COGS-CON-0028]

	3.2.6.1.1.2.4
	Construction, Liquid Hose [COGS-CON-0029]

	3.2.6.1.1.2.5
	Static Bend Radius, Liquid Hose [COGS-CON-0031]

	3.2.6.1.1.2.6
	Liquid Product Port [COGS-CON-0032]

	3.2.6.1.1.2.7
	Mating Connections, Liquid Hose [COGS-CON-0033]

	3.2.6.1.1.2.8
	Caps, Liquid Hose [COGS-CON-0034]

	3.2.6.1.2.1.1
	Hour Meter [COGS-CON-0040]

	3.2.6.1.2.1.2
	Controls and Instrumentation [COGS-CON-0041]

	3.2.6.1.2.1.3
	Location of Controls and Instrumentation [COGS-CON-0042]

	3.2.6.1.2.1.4
	Display Type [COGS-CON-0043]

	3.2.6.1.2.1.5
	Oxygen Monitor [COGS-CON-0044]

	3.2.6.1.3.1.3
	Input Power Connectors [COGS-CON-0037]

	3.2.6.1.3.1.4
	Length, Power Cable [COGS-CON-0038]

	3.2.6.1.3.1.5
	Mating Connections, Power Cable [COGS-CON-0039]

	3.2.7.5
	Exterior Color [COGS-CON-0050]

	3.2.7.7
	Oxygen Port Caps [COGS-CON-0052]

	3.2.7.8
	Cap and Plug Retainment [COGS-CON-0053]

	3.3.1.1.1
	Hazardous Materials [COGS-CON-0101]

	3.3.1.1.2
	Restricted Materials [COGS-CON-0102]

	3.3.1.1.3
	Targeted Materials [COGS-CON-0103]

	3.3.1.1.4
	Protective Coatings [COGS-CON-0104]

	3.3.1.1.5
	Lithium Ion Batteries [COGS-CON-0108]

	3.3.2.1
	Equipment Data Plate [COGS-CON-0083]

	3.3.2.2
	Caution and Warning Labels [COGS-CON-0084]

	3.3.2.3
	Lifting Data Plate [COGS-CON-0085]

	3.3.2.4
	Flow and Electrical Schematics [COGS-CON-0086]

	3.3.3.2
	Workmanship (General) [COGS-CON-0088]

	3.3.3.3
	Workmanship (Electrical) [COGS-CON-0089]

	3.3.4.3
	Material Compatibility [COGS-CON-0092]

	3.3.4.4
	Grounding Provisions [COGS-CON-0093]

	3.3.5.2
	HF / HE /HSI (Qualitative) [COGS-CON-0095]

	3.3.5.3
	Provisions for Operation and Maintenance [COGS-CON-0200]

	5.1.1
	Packaging And Packing [COGS-CON-0018]


4.2  Requirements Cross Referencetc “4.2  Requirements Cross Reference”\f \l2
Appendix A contains the Verification Cross Reference Matrix which establishes the test stage at which each requirement specified in this document is to be verified.  The test stages are: Pilot Production Test I, Pilot Production Test II, and Acceptance Testing.  Refer to the Engineering Statement of Work for definitions of these stages.

5.0  Preparation for Delivery tc "5.0  Preparation for Delivery "
5.1  Transportation and Shippingtc “5.1  Transportation and Shipping”\f \l2
5.1.1  Packaging And Packing [COGS-CON-0018]tc “5.1.1  Packaging And Packing”\f \l3
Each production unit shall be preserved, packed and packaged for overseas shipment in accordance with standard acceptable commercial practices.

6.0  NOTES tc "6.0  NOTES "
6.1  Acronyms and Abbreviationstc “6.1  Acronyms and Abbreviations”\f \l2
	Acronym
	Definition

	ALPM
	Actual Liters Per Minute

	ALSSOW
	Acquisition Logistics Support Statement of Work

	ASME
	American Society of Mechanical Engineers

	BTU
	British Thermal Unit

	CAGE
	Commercial And Government Entity

	CERCLA
	Comprehensive Environmental Response, Compensation, and Liability Act

	CFR
	Code of Federal Regulations

	COGS
	Ceramic Oxygen Generating System

	CSC
	Convention of Safe Containers

	dBA
	Decibels (Acoustic)

	deg F
	Degrees Fahrenheit

	DOD
	Department of Defense

	ECU
	Environmental Control Unit

	EPCRA
	Emergency Planning and Community Right-to-Know Act

	FAR
	False Alarm Rate

	GFE
	Government Furnished Equipment

	HE
	Human Engineering

	HF
	Human Factors

	HSI
	Human System Integration

	kW
	KiloWatts

	MDA
	Methylene Dianiline

	MDEMO
	Maintainability Demonstration

	MEK
	Methyl Ethyl Ketone

	MF
	Mobile Facility

	MIBK
	Methyl Isobutyl Ketone

	MSDS
	Material Safety Data Sheet

	MTBF
	Mean Time Between Failures

	MTTR
	Mean Time To Repair

	MTTRp/c
	Preventive/Corrective Maintenance Mean Time To Repair

	ODS
	Ozone Depleting Substance

	PBDE
	Polybrominated Diphenyl Ether

	PBT
	Persistent, Bio accumulative, Toxic

	PCB
	Polychlorinated Biphenyl

	PFOA
	Perfluorooctanoic

	PM
	Preventative Maintenance

	PPT
	Pilot Production Testing

	PPU
	Pilot Production Units

	psig
	Pounds per Square Inch, Gauge

	R&M
	Reliability & Maintainability

	RDEMO
	Reliability Demonstration

	RDX
	Cyclotrimethylenetrinitramine

	SLPM
	Standard Liters Per Minute

	SRA
	Shop Replaceable Assembly

	TCE
	Trichloroethylene

	TGIC
	Triglycidyl Isocyanurate

	VOC
	Volatile Organic Compound


Appendix A - Verification Cross-Reference Matrix tc "Appendix A - Verification Cross-Reference Matrix "
This appendix provides a requirements verification cross-reference matrix that presents the qualification methods to be used to ensure that the system requirements of section 3 are satisfied.

	tc “1  Verification Cross Reference Matrix”\f t \l2Table 1  Verification Cross Reference Matrix

	Requirement
	Verification Stages
	Verification

	Paragraph & Name
	PPT I
	PPT II
	ATP
	Method
	Para.

	3.2.1.1  Location, Oxygen Absorption [COGS-CON-0004]
	     X
	
	
	Analysis
	4.1.32

	3.2.1.2  Ceramic Material [COGS-CON-0010]
	     X
	
	
	Analysis
	4.1.32

	3.2.2.1  Location, Booster/Compressor [COGS-CON-0003]
	     X
	
	
	Analysis
	4.1.32

	3.2.2.2  Lubrication, Booster/Compressor [COGS-CON-0008]
	     X
	
	
	Analysis
	4.1.32

	3.2.2.3  Cooling, Booster/Compressor [COGS-CON-0011]
	     X
	
	
	Analysis
	4.1.32

	3.2.2.4  Instrumentation, Booster/Compressor [COGS-CON-0016]
	     X
	
	
	Analysis
	4.1.32

	3.2.3.1  Location, Gas Storage [COGS-CON-0005]
	     X
	
	
	Analysis
	4.1.32

	3.2.3.2  Capacity, Gas Storage [COGS-CON-0006]
	     X
	
	
	Analysis
	4.1.32

	3.2.3.3  Storage Vessel Material [COGS-CON-0009]
	     X
	
	
	Analysis
	4.1.32

	3.2.3.4  Pressure, Gas Storage [COGS-CON-0012]
	     X
	
	
	Analysis
	4.1.32

	3.2.3.5  Instrumentation, Gas Storage Subsystem [COGS-CON-0015]
	     X
	
	
	Analysis
	4.1.32

	3.2.4.1  Location, Liquefier [COGS-CON-0001]
	     X
	
	
	Analysis
	4.1.32

	3.2.4.2  Capacity, Liquefier [COGS-CON-0002]
	
	     X
	
	Test
	4.1.10

	3.2.4.3  Liquefier Type [COGS-CON-0007]
	     X
	
	
	Analysis
	4.1.32

	3.2.4.4  Storage Vessel and Transfer Lines Makeup, Liquefier [COGS-CON-0013]
	     X
	
	
	Analysis
	4.1.32

	3.2.4.5  Cooling, Liquefier [COGS-CON-0014]
	     X
	
	
	Analysis
	4.1.32

	3.2.4.6  Instrumentation, Liquefying Subsystem [COGS-CON-0017]
	     X
	
	
	Analysis
	4.1.32

	3.2.5.1  General Operation [COGS-FCN-0001]
	     X
	
	
	Test
	4.1.30

	3.2.5.1.1  Produce Oxygen in Manual Mode [COGS-FCN-0002]
	     X
	
	
	Demonstration
	4.1.29

	3.2.5.1.1.1  Absorb Oxygen Gas [COGS-FCN-0003]
	     X
	
	
	Demonstration
	4.1.29

	3.2.5.1.1.2  Boost Gaseous Oxygen [COGS-FCN-0004]
	     X
	
	
	Demonstration
	4.1.29

	3.2.5.1.1.2.a  Oxygen Gas Boost Pressure [COGS-PI-0006]
	     X
	
	
	Test
	4.1.2

	3.2.5.1.1.3  Store Gaseous Oxygen [COGS-FCN-0005]
	     X
	
	
	Demonstration
	4.1.29

	3.2.5.1.2  Produce Oxygen in Automated Mode [COGS-FCN-0006]
	     X
	
	
	Test
	4.1.4

	3.2.5.1.2.a  Automated Operation Parameters [COGS-PI-0004]
	     X
	
	
	Test
	4.1.4

	3.2.5.1.2.1  Automatically Absorb Oxygen [COGS-FCN-0007]
	     X
	
	
	Test
	4.1.4

	3.2.5.1.2.2  Automatically Compress Oxygen [COGS-FCN-0008]
	     X
	
	
	Test
	4.1.4

	3.2.5.1.2.3  Automatically Store Oxygen [COGS-FCN-0009]
	     X
	
	
	Test
	4.1.4

	3.2.5.1.3  Provide Gaseous Oxygen [COGS-FCN-0010]
	     X
	
	
	Test
	4.1.5

	3.2.5.1.3.a  Gaseous Oxygen Moisture Content [COGS-PI-0002]
	     X
	
	
	Test
	4.1.3

	3.2.5.1.3.b  Gaseous Oxygen Purity [COGS-PI-0003]
	     X
	
	
	Test
	4.1.3

	3.2.5.1.3.c  Oxygen Gas Production Rate [COGS-PI-0001]
	     X
	
	
	Test
	4.1.3

	3.2.5.1.3.1  Measure Gas Service Vessel Pressure [COGS-FCN-0011]
	     X
	
	
	Test
	4.1.5

	3.2.5.1.3.2  Output Gaseous Oxygen [COGS-FCN-0012]
	     X
	
	
	Test
	4.1.5

	3.2.5.1.3.3  Automatically Shutoff Gaseous Oxygen Supply [COGS-FCN-0013]
	     X
	
	
	Test
	4.1.5

	3.2.5.1.4  Provide Liquid Oxygen [COGS-FCN-0015]
	     X
	
	     X
	Test
	4.1.6

	3.2.5.1.4.a  Liquid Oxygen Quality [COGS-PI-0007]
	     X
	
	     X
	Test
	4.1.6

	3.2.5.1.4.b  Liquid Oxygen Production Rate [COGS-PI-0008]
	     X
	
	     X
	Test
	4.1.6

	3.2.5.1.4.c  Liquid Oxygen Delivery Pressure [COGS-PI-0005]
	     X
	
	
	Test
	4.1.7

	3.2.5.1.4.1  Measure Liquid Service Vessel Liquid Level [COGS-FCN-0016]
	     X
	
	     X
	Test
	4.1.6

	3.2.5.1.4.2  Liquefy Gaseous Oxygen [COGS-FCN-0014]
	     X
	
	     X
	Test
	4.1.6

	3.2.5.1.4.3  Output Liquid Oxygen [COGS-FCN-0017]
	     X
	
	     X
	Test
	4.1.6

	3.2.5.1.4.4  Automatically Shut Off Liquid Oxygen Supply [COGS-FCN-0018]
	     X
	
	
	Demonstration
	4.1.29

	3.2.6.1.1.1.1  Location, Gaseous Port [COGS-CON-0019]
	     X
	
	
	Analysis
	4.1.32

	3.2.6.1.1.1.2  Gaseous Oxygen Pressure Regulation [COGS-CON-0020]
	     X
	
	
	Test
	4.1.5

	
	     X
	
	
	Analysis
	4.1.32

	3.2.6.1.1.1.3  Gaseous Oxygen Pressure Regulator Maximum Output [COGS-CON-0020]
	     X
	
	
	Test
	4.1.5

	
	     X
	
	
	Analysis
	4.1.32

	3.2.6.1.1.1.4  Length, Gaseous Hose [COGS-CON-0021]
	     X
	
	
	Analysis
	4.1.32

	3.2.6.1.1.1.5  Working Pressure, Gaseous Hose [COGS-CON-0022]
	     X
	
	
	Analysis
	4.1.32

	3.2.6.1.1.1.6  Mating Connections, Gaseous Hose [COGS-CON-0023]
	     X
	
	
	Analysis
	4.1.32

	3.2.6.1.1.1.7  Mating Connection Commonality [COGS-CON-0024]
	     X
	
	
	Analysis
	4.1.32

	3.2.6.1.1.1.8  Caps, Gaseous Hose [COGS-CON-0025]
	     X
	
	
	Analysis
	4.1.32

	3.2.6.1.1.2.1  Location, Liquid Port [COGS-CON-0026]
	     X
	
	
	Analysis
	4.1.32

	3.2.6.1.1.2.2  Length, Liquid Hose [COGS-CON-0027]
	     X
	
	
	Analysis
	4.1.32

	3.2.6.1.1.2.3  Heat Leak Rate, Liquid Hose [COGS-CON-0028]
	     X
	
	
	Analysis
	4.1.32

	3.2.6.1.1.2.4  Construction, Liquid Hose [COGS-CON-0029]
	     X
	
	
	Analysis
	4.1.32

	3.2.6.1.1.2.5  Static Bend Radius, Liquid Hose [COGS-CON-0031]
	     X
	
	
	Analysis
	4.1.32

	3.2.6.1.1.2.6  Liquid Product Port [COGS-CON-0032]
	     X
	
	
	Analysis
	4.1.32

	3.2.6.1.1.2.7  Mating Connections, Liquid Hose [COGS-CON-0033]
	     X
	
	
	Analysis
	4.1.32

	3.2.6.1.1.2.8  Caps, Liquid Hose [COGS-CON-0034]
	     X
	
	
	Analysis
	4.1.32

	3.2.6.1.2.1.1  Hour Meter [COGS-CON-0040]
	     X
	
	
	Analysis
	4.1.32

	3.2.6.1.2.1.2  Controls and Instrumentation [COGS-CON-0041]
	     X
	
	
	Analysis
	4.1.32

	3.2.6.1.2.1.3  Location of Controls and Instrumentation [COGS-CON-0042]
	     X
	
	
	Analysis
	4.1.32

	3.2.6.1.2.1.4  Display Type [COGS-CON-0043]
	     X
	
	
	Analysis
	4.1.32

	3.2.6.1.2.1.5  Oxygen Monitor [COGS-CON-0044]
	     X
	
	
	Analysis
	4.1.32

	3.2.6.1.2.2.1  Manual/Automatic Mode Selection [COGS-CON-0045]
	     X
	
	
	Demonstration
	4.1.29

	3.2.6.1.2.2.2  Gaseous/Liquid Oxygen Output Selection [COGS-CON-0046]
	     X
	
	
	Demonstration
	4.1.29

	3.2.6.1.2.2.3  Pressure/Liquid Level Set Selection [COGS-CON-0047]
	     X
	
	
	Demonstration
	4.1.29

	3.2.6.1.3.1.1  Input Power [COGS-CON-0035]
	     X
	
	
	Demonstration
	4.1.29

	3.2.6.1.3.1.2  Power Requirements [COGS-CON-0036]
	     X
	
	
	Demonstration
	4.1.8

	3.2.6.1.3.1.3  Input Power Connectors [COGS-CON-0037]
	     X
	
	
	Analysis
	4.1.32

	3.2.6.1.3.1.4  Length, Power Cable [COGS-CON-0038]
	     X
	
	
	Analysis
	4.1.32

	3.2.6.1.3.1.5  Mating Connections, Power Cable [COGS-CON-0039]
	     X
	
	
	Analysis
	4.1.32

	3.2.7.1  Dimensions (Shipping) [COGS-CON-0048]
	     X
	
	     X
	Inspection
	4.1.9

	3.2.7.2  Weight (Shipping) [COGS-CON-0049]
	     X
	
	     X
	Inspection
	4.1.9

	3.2.7.3  Center of Gravity [COGS-CON-0079]
	     X
	
	
	Analysis
	4.1.31

	3.2.7.4  MF Floor Loading [COGS-CON-0100]
	     X
	
	
	Analysis
	4.1.31

	3.2.7.5  Exterior Color [COGS-CON-0050]
	     X
	
	     X
	Analysis
	4.1.32

	3.2.7.6  Mobile Facility Manifold Provision [COGS-CON-0051]
	
	     X
	
	Test
	4.1.10

	3.2.7.7  Oxygen Port Caps [COGS-CON-0052]
	     X
	
	
	Analysis
	4.1.32

	3.2.7.8  Cap and Plug Retainment [COGS-CON-0053]
	     X
	
	
	Analysis
	4.1.32

	3.2.8.1.1  Reliability (Quantitative) Mean Time Between Failure [COGS-CON-0057]
	
	     X
	
	Test
	4.1.11

	3.2.8.2.1  Maintainability (General) [COGS-CON-0056]
	
	     X
	
	Test
	4.1.12

	3.2.8.2.2  Maintenance Provisions [COGS-CON-0059]
	
	     X
	
	Demonstration
	4.1.29

	3.2.8.2.3  Mean-Time-To-Repair [COGS-CON-0066]
	
	     X
	
	Test
	4.1.12

	3.2.8.2.4  Corrective Maximum-Time-To-Repair [COGS-CON-0067]
	
	     X
	
	Test
	4.1.12

	3.2.8.2.5  Fault Detection Provision [COGS-CON-0060]
	
	     X
	
	Test
	4.1.13

	3.2.8.2.6  Fault Isolation Provision [COGS-CON-0060]
	
	     X
	
	Test
	4.1.13

	3.2.8.2.7  Fault Detection and Isolation [COGS-CON-0061]
	
	     X
	
	Test
	4.1.13

	3.2.8.2.8  False Alarm Rate [COGS-CON-0106]
	
	     X
	
	Test
	4.1.13

	3.2.8.2.9  Fault Reporting/Fault Indication [COGS-CON-0107]
	
	     X
	
	Test
	4.1.13

	3.2.8.2.10  Support Equipment for Fault Detection / Isolation [COGS-CON-0062]
	
	     X
	
	Demonstration
	4.1.29

	3.2.8.2.11  Common / Standard Tools [COGS-CON-0063]
	
	     X
	
	Demonstration
	4.1.29

	3.2.8.2.12  Special Tools [COGS-CON-0064]
	
	     X
	
	Demonstration
	4.1.29

	3.2.8.2.13  Preventive / Scheduled Servicing and Inspections [COGS-CON-0065]
	
	     X
	
	Demonstration
	4.1.29

	3.2.9.1  Storage Temperature [COGS-CON-0068]
	
	     X
	
	Test
	4.1.1

	
	
	     X
	
	Test
	4.1.14

	
	
	     X
	
	Test
	4.1.15

	3.2.9.2  Operating Temperature [COGS-CON-0069]
	
	     X
	
	Test
	4.1.1

	
	
	     X
	
	Test
	4.1.14

	
	
	     X
	
	Test
	4.1.15

	3.2.9.3  Cold Temperature Start [COGS-CON-0070]
	
	     X
	
	Test
	4.1.1

	
	
	     X
	
	Test
	4.1.15

	3.2.9.4  Humidity [COGS-CON-0071]
	
	     X
	
	Test
	4.1.1

	
	
	     X
	
	Test
	4.1.16

	3.2.9.5  Rain [COGS-CON-0072]
	
	     X
	
	Test
	4.1.1

	
	
	     X
	
	Test
	4.1.17

	3.2.9.6  Salt Fog [COGS-CON-0073]
	
	     X
	
	Test
	4.1.1

	
	
	     X
	
	Test
	4.1.18

	3.2.9.7  Sand and Dust [COGS-CON-0074]
	
	     X
	
	Test
	4.1.1

	
	
	     X
	
	Test
	4.1.19

	3.2.9.8  Noise [COGS-CON-0075]
	
	     X
	
	Test
	4.1.20

	3.2.9.9  High Altitude Operation [COGS-CON-0076]
	
	     X
	
	Test
	4.1.1

	
	
	     X
	
	Test
	4.1.21

	3.2.9.10  Long Term Storage [COGS-CON-0105]
	
	     X
	
	Analysis
	4.1.22

	3.2.10.1  Truck Shipping Vibration [COGS-CON-0078]
	
	     X
	
	Test
	4.1.1

	
	
	     X
	
	Test
	4.1.23

	3.2.10.2  Air Transportation Acceleration Forces [COGS-CON-0079]
	
	     X
	
	Test
	4.1.1

	
	
	     X
	
	Test
	4.1.24

	3.2.10.3  Mobile Facility Convention of Safe Containers Certification [COGS-CON-0080]
	
	     X
	
	Test
	4.1.25

	3.2.10.4  Hose and Cable Storage [COGS-CON-0081]
	     X
	
	     X
	Demonstration
	4.1.29

	3.3.1.1.1  Hazardous Materials [COGS-CON-0101]
	     X
	
	
	Analysis
	4.1.32

	3.3.1.1.2  Restricted Materials [COGS-CON-0102]
	     X
	
	
	Analysis
	4.1.32

	3.3.1.1.3  Targeted Materials [COGS-CON-0103]
	     X
	
	
	Analysis
	4.1.32

	3.3.1.1.4  Protective Coatings [COGS-CON-0104]
	     X
	
	
	Analysis
	4.1.32

	3.3.1.1.5  Lithium Ion Batteries [COGS-CON-0108]
	     X
	
	
	Analysis
	4.1.32

	3.3.2.1  Equipment Data Plate [COGS-CON-0083]
	     X
	
	
	Analysis
	4.1.32

	3.3.2.2  Caution and Warning Labels [COGS-CON-0084]
	     X
	
	
	Analysis
	4.1.32

	3.3.2.3  Lifting Data Plate [COGS-CON-0085]
	     X
	
	
	Analysis
	4.1.32

	3.3.2.4  Flow and Electrical Schematics [COGS-CON-0086]
	     X
	
	
	Analysis
	4.1.32

	3.3.3.1  Quality Management Systems [COGS-CON-0087]
	     X
	
	     X
	Inspection
	4.1.27

	3.3.3.2  Workmanship (General) [COGS-CON-0088]
	     X
	
	     X
	Analysis
	4.1.32

	3.3.3.3  Workmanship (Electrical) [COGS-CON-0089]
	     X
	
	     X
	Analysis
	4.1.32

	3.3.4.1  Oxygen System Design [COGS-CON-0090]
	
	     X
	
	Test
	4.1.28

	
	
	     X
	
	Analysis
	4.1.31

	3.3.4.2  Oxygen Cleaning [COGS-CON-0091]
	
	     X
	
	Test
	4.1.28

	3.3.4.3  Material Compatibility [COGS-CON-0092]
	     X
	
	
	Analysis
	4.1.31

	
	     X
	
	
	Analysis
	4.1.32

	3.3.4.4  Grounding Provisions [COGS-CON-0093]
	     X
	
	
	Analysis
	4.1.32

	3.3.5.1  Human Factors / Human Engineering / Human System Integration (HF/HE/HSI) (General) [COGS-CON-0094]
	     X
	
	
	Demonstration
	4.1.29

	3.3.5.2  HF / HE /HSI (Qualitative) [COGS-CON-0095]
	     X
	
	
	Analysis
	4.1.32

	3.3.5.3  Provisions for Operation and Maintenance [COGS-CON-0200]
	     X
	
	
	Analysis
	4.1.32

	3.3.6.1  Mobile Facilities [COGS-CON-0096]
	
	
	
	Inspection
	4.1.26

	3.3.6.2  Environmental Control Units [COGS-CON-0097]
	
	
	
	Inspection
	4.1.26

	3.3.6.3  Full Rate Production Generators [COGS-CON-0098]
	
	
	
	Inspection
	4.1.26

	5.1.1  Packaging And Packing [COGS-CON-0018]
	
	
	     X
	Analysis
	4.1.32


Appendix B - Extended Flowchart tc "Appendix B - Extended Flowchart "
This appendix provides an extended flowchart to supplement paragraph 3.2.5.1 and it's subparagraphs.
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