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Statement of Work for Breathing Air Systems

National Aeronautics Space Administration (NASA) has a requirement to provide improved respiratory protection to personnel.  This Statement of Work details the necessary expertise, equipment, installation and maintenance required to provide NASA operations with the optimum protection from both breathable contaminants and excessive heat.  All equipment and components shall be warranted to be free of defects in workmanship and materials for a minimum of one year after successful completion of acceptance tests.

I.  Requirements for Each Breathing Air System:

Breathing air systems shall meet the NASA/MSFC certification requirements of Marshall Space Flight Center (MSFC) Marshall Procedure and Guidelines (MPG) 8823.2 (Appendix A); the cleanliness requirements of MSFC-SPEC-164B* (Appendix B); and the calibration requirements of MPG 8730.5 (Appendix C).  The breathing air systems shall meet all applicable Occupational Safety and Health Administration (OSHA), American National Standards Institute (ANSI), National Institute for Occupational Safety and Health (NIOSH), and Compressed Gas Association (CGA) Regulations.

Two alarms (both audible and visual) are required for the reserve breathing air tanks for each breathing air system.  The initial alarm shall be activated when personnel begin using the reserve breathing air due to compressor failure, contamination or air supply interruption of any kind.  The final alarm shall be activated when the remaining service life of the reserve breathing air tank is reduced to within a range of 20 to 25 percent of the end of its rated service time stated in the specification for each area.  The reserve pressure final alarm shall be designed to be on-site adjustable so that settings may be chosen based on the need for the particular work in progress.  The audible alarm shall have two distinct sounds.

All breathing air systems are required to have both the male (W3279-2) and female (W 3184-2) Hansen brand quick disconnects for personnel air hoods to maintain compatibility with existing NASA standard equipment.
  * (Product cleanliness Requirement – Metallic Vessel, Level 1B; Piping, tubing, and components – Level 1A)

II.  System Description:

All breathing air systems shall meet or exceed CGA Grade H air quality. The equipment specified shall provide safe, clean, breathable, cool air to work crews in the External Tank (ET) Large Spray-On Foam Insulation (SOFI) Booth Areas in building 4649,
Redesigned Solid Rocket Motor (RSRM) Tape Wrap Area in building 4707, Solid Rocket Booster Areas (both the Paint Booth Spray and the Marshall Convergent Coating (MCC) Spray Cells) in building 4707, and the ET Small SOFI Booth in building 4649. In all areas, the primary supply of air will be NASA supplied High Purity Air (HPA). The equipment shall include an air-storage system that provides protection from both supply interruptions and contamination shutdowns. The air-storage system will function as a fail-safe always-on back-up reserve system.   It shall contain additional filtration as a redundant system in case of primary supply (HPA) contamination.  It shall incorporate a Monitor and Redundant Alarm that shall protect from both CO contamination and low Oxygen condition by providing audible and visual alarms and shutting off the input air supply in the event of an alarm condition, automatically allowing the back-up reserve system to continue to supply air to the crew in a fail-safe response.  It shall include a battery powered back-up, loss-of-power alarm to notify crew when a power failure has caused the automatic shutdown of supply air, informing them they have begun operating on reserve air.  It shall also include the necessary supply lines, regulators and fittings to provide air into the necessary workspaces and connect that air supply to the respirator hoses used by the work crews.  The system shall have adequate flow capacity to handle a crew of the specified size for each area using 15 Standard Cubic Feet Per Minute (SCFM) respirators.  The reserve system shall have adequate capacity to provide the specified crew the correct duration (specified for each area below) of reserve time in the event of supply interruption.

Each system shall be designed to interface with a primary source working pressure of 3500 Pounds Per Square Inch (PSI).

III.  ET Large SOFI Booth Area In Bldg. 4649

The system shall have adequate flow capacity to handle a crew of up to eight workers simultaneously using 15 SCFM respirators.  The reserve system shall have adequate capacity to provide this same crew with a minimum 1-hour reserve in the event of supply interruption.  HPA shall be used as the primary source of supply with the following equipment installed to facilitate delivery and increase safety margin.

Equipment shall include the following:

1. Piping and components shall be designed for a Maximum Sustained Operating Pressure not less than 3600 psi and in accordance with ASME B31.1.  Reserve air storage pressure vessel(s) shall consist of one or more Stainless Steel lined tanks with a Maximum Allowable Working Pressure of 3600 PSI in accordance with American Society of Mechanical Engineers (ASME) Boiler & Pressure Vessel Code (BPVC), Section (SEC) VIII Division (DIV) 1.  Total reserve shall be 13,367 cubic feet (ft) free air volume at the system operating pressure of 3575 PSI. Reserve capacity shall be capable of passing an operational test consisting of pressurizing reserve vessels to full operating pressure, shutting off all compressor input, attaching maximum number

of respirators set to maximum flow rate and timing until reserve pressure drops to 300 PSI.  Elapsed time for the test shall be equal to or greater than required minimum one-hour reserve time.

2. One Five Stage Air Purification Filter Bank – Purification bank shall be mounted in a frame with wheels to facilitate portability.  The five stages shall consist of the following:  First stage – moisture separation – output air shall have a minus 60º F Dew Point.  Second stage – Oil separation – output air shall have less than 25 Parts Per Millions (ppm) gaseous hydrocarbon content (zero liquid hydrocarbon).  Third and Fourth Stage CO Catalyst cartridge – output shall have less than 1 ppm CO.  Fifth stage – Activated Charcoal removes odor and minor impurities*.  After the five-stage air purification filter bank, before the pickup point of the CO/O2 monitor and before the air storage pressure vessel(s), a one-micron filter shall be installed.

        *The five-stage air purification filter bank shall also be capable of removing particles larger than 5 microns.  

3. One Monitor and a Redundant Alarm System (both audible and visual with battery back-up) Plumbed and Wired to Shut Down Incoming Air and Sound Alarm When CO or Low O2 Condition are detected – Monitor shall be from an established manufacturer with experience testing atmospheric and airline breathing air.  Monitor shall be reliable and have shielding and/or time delay circuits to prevent interference from local RF.   Monitor shall be installed in such a way that it samples the air before the air enters the reserve storage vessel.  Monitor shall have relays designed to shut down incoming air and activate the remote audible and visual redundant alarm warning system.  Two alarms (both audible and visual with battery back-up) are required for the reserve breathing air tank.  The initial alarm shall be activated when personnel begin using the reserve breathing air when the air compressor fails or contamination occurs.  The final alarm shall be activated when the remaining service life of the reserve breathing air tank is reduced to within a range of 20 to 25 percent of its rated service time.  The reserve pressure final alarm shall be designed to be on-site adjustable so that settings may be chosen based on the need for the particular work in progress.  The audible alarms shall have two distinct sounds.

4. 175 feet of High Pressure Airline, ASME SA213, ASTM A269/A213 Annealed, Seamless, 304 SS with 0.246/0.254 OD by 0.0315/0.0385 Wall thickness.  These lines are to be labeled with direction of flow, content and the pressure rating.  Lines shall have a minimum burst pressure of not less than four times maximum system working pressure and shall be sized appropriately for the expected maximum flow. 

5. Five Adjustable Pressure Control Panels – The air outlet/control panel consists of a metal plate on which is installed the following high pressure components:  

a. High-pressure inlet hand valve 

b. High-pressure stainless steel filter body with stainless steel sintered metal particle filter element.  The stainless steel sintered metal particle filter element shall be capable of a flow of 300 SCFM or more and shall not pass particles larger than 5 microns.  This element is able to withstand full

system pressure of 4000 PSI without failure or deformation of the sintered element in the case of a completely blocked filter.  The element is jobsite replaceable without removal of the panel from the wall and without disassembly or disconnection of the other panel pressure components.

c. The high-pressure regulator is able to accept full system pressure of 3500 psi on the regulator inlet side and provides a settable controlled pressure output range of 75 to 150 PSI. The regulator maximum flow is 500 SCFM at input pressure ranges of 2000 to 3500 PSI and is capable of flow of not less than 100 SCFM at 500 PSI.  The controlled output pressure does not vary more than 10 PSI from zero flow to 200 SCFM flow.  The regulator is equipped with a high-pressure input side gauge of maximum range of 5000 PSI.  The low-pressure output side is equipped with a gauge, which registers 0 to 200 PSI.

d. The regulator shall have a relief valve on its output set at 200 psi to protect the respirators from overpressure in case of regulator malfunction.

e. Air from the regulator is routed into a close-coupled panel-mounted air manifold, which has outlets for four respirators.  Each respirator outlet on the air manifold is equipped with a single-end shutoff quick disconnect.  These single-end shutoff disconnects shall be NIOSH certified for use with Hansen quick disconnects (male – W3279-2 and female – W3184-2).

f. Panels shall be leak tested as follows:  Air at full system pressure (4000 PSI) is admitted to the panel through the panel valve set to full open position.  The regulator outlet is set at 100 PSI.  All pressure components including lines, fittings, filters, regulators, valves, manifold welds, and quick disconnects are bubble-leak tested.  No leaks are allowed.  The panel inlet valve shall be set to the “closed” or “off” position and the supply line is completely disconnected.  After an elapsed time of 48 hours, the outlet pressure gauge shall show at least 90 PSI.

6. Installation Labor- Supplier shall provide the labor and expertise to install system in ET area with plumbing beginning with a tie in to the HPA supply source through to the air-storage banks then into the building to the location where the five panels are to be mounted (See Appendix D).  Labor shall include mounting of the panels and leak and operational testing of the entire installation.  Labor shall also include mounting, wiring, and operational testing of the CO/Low O2 monitor and alarm and shall include wiring the alarm output to NASA’s existing alarm circuit.

7. Maintenance Contract (MC): supplier bid shall include the cost of a weekly onsite equipment inspection and air quality tests, which shall include monitor calibration in accordance with the applicable standards.  Calibration records shall be maintained per MPG 8730.5 (Appendix C).  This weekly maintenance shall include cost of air testing equipment, sampling costs, and calibration equipment and calibration. MC shall include annual relief valve function verification for all relief valves in the systems.  MC shall also include cost of all necessary filter change – scheduled and unscheduled.  MC bid should be all-inclusive for the period of one year. MC shall include any associated travel expenses and any related shipping costs.  MC shall

include all maintenance scheduled and unscheduled and include parts labor and travel expenses.  MC shall not include repairs necessary due to negligence, misuse, or accidental physical damage caused by NASA or NASA subcontractors.  Maintenance Contract will begin upon the completion of the acceptance tests and end on the one-year anniversary of the beginning date. Repair response – These Breathing Air Systems are critical to certain NASA operations which will not be able to continue during outages of the BAS, therefore time is of the essence in performance of maintenance, both scheduled and unscheduled.  Scheduled Maintenance shall be coordinated with the operators of the systems so as to be performed during planned downtime.  Scheduled maintenance shall be performed in the shortest possible time.  Unscheduled maintenance shall begin with a response from contractor that troubleshoots the problem within 24 hours, has necessary parts ordered within 48 hours and has the system repaired back in operation as soon as practicable.

IV. RSRM Tape Wrap Area In Bldg. 4707

The system shall have adequate flow capacity to handle a crew of up to three workers simultaneously using 15 SCFM respirators.  The reserve system shall have adequate capacity to provide this same crew with a minimum 30-minute reserve in the event of supply interruption.

Piping and components shall be designed for a Maximum Sustained Operating Pressure not less than 3600 psi and in accordance with ASME B31.1.
Equipment shall include the following:

1. One Air Bank consisting of Five Each ASME Bottles Rated 4200 PSI WP Totaling 1312 Cubic Feet Free Air Volume When Pressurized to 3500 PSI; a relief valve set at the vessels maximum pressure; and a burst pressure at least four times the working pressure and certified by ASME sec. VII, National Board, or other NASA recognized certification agency.  Banks shall consist of the five tanks mounted in a rugged frame constructed of 4 inch square steel tubing.  All weld joints shall be ground smooth and checked for integrity before priming and painting.  Tanks shall be held in place by three 2.25 inch steel straps welded to 0.5 inch threaded rod and tightened to a torque value of 45 foot lbs. 

2. One Five Stage Air Purification Filter Bank – Purification bank shall be mounted in a frame with wheels in such a manner as to facilitate portability.  The five stages shall consist of the following.  First stage – moisture separation - output air shall have a –60º F Dew Point.  Second stage – Oil separation – output air shall have less than 25 ppm gaseous hydrocarbon content (zero liquid hydrocarbon).  Third and Fourth Stage CO Catalyst cartridge – output shall have less than 1 ppm CO.  Fifth stage – Activated Charcoal removes odor and minor impurities*.  After the five-stage air

purification filter bank, before the pickup point of the CO/O2 monitor and before the air storage pressure vessel(s), then a one-micron filter shall be installed.

*The five-stage air purification filter bank shall also be capable of removing particles larger than 5 microns.

3. One Monitor and a Redundant Alarm System (both audible and visual with battery back-up) Plumbed and Wired to Shut Down Incoming Air and Sound Alarm When CO or Low O2 Condition are detected – Monitor shall be from an established manufacturer with experience testing atmospheric and airline breathing air.  Monitor shall be reliable and have shielding and/or time delay circuits to prevent interference from local RF.   Monitor shall be installed in such a way that it samples the air before the air enters the reserve storage vessel.  Monitor shall have relays designed to shut down incoming air and activate the remote audible and visual redundant alarm warning systems. Two alarms (both audible and visual with battery back-up) are required for the reserve breathing air tank.  The initial alarm shall be activated when personnel begin using the reserve breathing air when the air compressor fails or contamination occurs.  The final alarm shall be activated when the remaining service life of the reserve breathing air tank is reduced to within a range of 20 to 25 percent of its rated service time.  The reserve pressure final alarm shall be designed to be on-site adjustable so that settings may be chosen based on the need for the particular work in progress.  These audible alarms shall have two distinct sounds.

4. 1000 feet of High Pressure Airline, ASME SA213, ASTM A269/A213 Annealed, Seamless, 304 SS with 0.246/0.254 OD by 0.0315/0.0385 Wall thickness.  These lines are to be labeled with direction of flow, content and the pressure rating.  Lines shall have a minimum burst pressure of not less than four times maximum system working pressure and shall be sized appropriately for the expected maximum flow.

5. One Adjustable Pressure Control Panel - The air outlet/control panel consists of a metal plate on which is installed the following high pressure components:

a. High-pressure inlet hand valve

b. High-pressure stainless steel filter body with stainless steel sintered metal particle filter element.  The stainless steel sintered metal particle filter element shall be capable of a flow of 300 SCFM or more and shall not pass particles larger than 5 microns.  This element is able to withstand full system pressure of 4000 PSI without failure or deformation of the sintered element in the case of a completely blocked filter.  The element is jobsite replaceable without removal of the panel from the wall and without disassembly or disconnection of the other panel pressure components.

c. The high-pressure regulator is able to accept full system pressure of 3500 PSI on the regulator inlet side and provides a settable controlled pressure output range of 75 to 150 PSI. The regulator maximum flow is 500 SCFM at input pressure ranges of 2000 to 3500 PSI and is capable of flow of not less than 100 SCFM at 500 PSI.  The controlled output pressure does not vary more than 10 PSI from zero flow to 200 SCFM flow.  The regulator 

is equipped with a high-pressure input side gauge of maximum range of 5000 psi.  The low-pressure output side is equipped with a gauge, which registers 0 to 200 PSI.

d. The regulator shall have a relief valve on its output set at 200 psi to protect the respirators from overpressure in case of a regulator malfunction.

e. Air from the regulator is routed into a close-coupled panel-mounted air manifold, which has outlets for four respirators.  Each respirator outlet on the air manifold is equipped with a single-end shutoff quick disconnect.  These single-end shutoff disconnects shall be NIOSH certified for use with Hansen quick disconnects (male – W3279-2 and female – W3184-2).  

f. Panels shall be leak tested as follows:  Air at full system pressure (4000 PSI) is admitted to the panel through the panel valve set to full open position.  The regulator outlet is set at 100 PSI.  All pressure components including lines, fittings, filters, regulators, valves, manifold welds, and quick disconnects are bubble-leak tested.  No leaks are allowed.  The panel inlet valve is set to the “closed” or “off” position and the supply line is completely disconnected.  After an elapsed time of 48 hours, the outlet pressure gauge shall show at least 90 PSI.

6. Installation Labor- Supplier shall provide the labor and expertise to install system in RSRM Area with plumbing beginning with a tie in to the HPA supply source through to the air-storage banks then into the building to the location where the five panels are to be mounted (See Appendix D).  Labor should include mounting of the panels and leak and operational testing of the entire installation.  Labor shall also include mounting, wiring, and operational testing of the CO/Low O2 monitor and alarms and shall include wiring the alarm output to NASA’s existing alarm circuit.

7. Maintenance Contract (MC): supplier bid shall include the cost of a weekly onsite equipment inspection and air quality tests, which shall include monitor calibration in accordance with the applicable standards.  Calibration records shall be maintained per MPG 8730.5 (Appendix C).  This weekly maintenance shall include cost of air testing equipment, sampling costs, and calibration equipment and calibration. MC shall include annual relief valve function verification for all relief valves in the systems.  MC shall also include cost of all necessary filter change – scheduled and unscheduled.  MC bid should be all-inclusive for the period of one year. MC shall include any associated travel expenses and any related shipping costs.  MC shall include all maintenance scheduled and unscheduled and include parts labor and travel expenses.  MC shall not include repairs necessary due to negligence, misuse, or accidental physical damage caused by NASA or NASA subcontractors.  Maintenance Contract will begin upon the completion of the acceptance tests and end on the one-year anniversary of the beginning date. Repair response – These Breathing Air Systems are critical to certain NASA operations which will not be able to continue during outages of the BAS, therefore time is of the essence in performance of maintenance, both scheduled and unscheduled.  Scheduled Maintenance shall be coordinated with the operators of the systems so as to be performed during planned downtime.  Scheduled maintenance shall be performed in the shortest possible time.  

Unscheduled maintenance shall begin with a response from contractor that troubleshoots the problem within 24 hours, has necessary parts ordered within 48 hours and has the system repaired back in operation as soon as practicable.

V.  SRB MCC & Paint Spray Booth Areas In Bldg. 4707

The system shall have adequate flow capacity to handle a crew of up to three workers simultaneously using 15 SCFM respirators.  The reserve system shall have adequate capacity to provide this same crew with a minimum one-hour reserve in the event of supply interruption.

Piping and components shall be designed for a Maximum Sustained Operating Pressure not less than 3600 psi and in accordance with ASME B31.1.  
Equipment shall include the following:

1. Two Air Banks consisting of Five Each ASME Bottles Rated 4200 PSI WP Totaling 1312 Cubic Feet Free Air Volume When Pressurized to 3500 PSI; a relief valve set at the vessels maximum working pressure; and a burst pressure at least four times the working pressure and certified by ASME sec. VII, National Board, or other NASA recognized certification agency.  Banks shall consist of the five tanks mounted in a rugged frame constructed of 4 inch square steel tubing.  All weld joints shall be ground smooth and checked for integrity before priming and painting.  Tanks shall be held in place by three 2.25 inch steel straps welded to 0.5 inch threaded rod and tightened to a torque value of 45 foot lbs. 

2. One Five Stage Air Purification Filter Bank – Purification bank shall be mounted in a frame with wheels in such a manner as to facilitate portability.  The five stages shall consist of the following.  First stage – moisture separation - output air shall have a -60º F Dew Point.  Second stage – Oil separation – output air shall have less than 25 ppm gaseous hydrocarbon content (zero liquid hydrocarbon).  Third and Fourth Stage CO Catalyst cartridge – output shall have less than 1 ppm CO.  Fifth stage – Activated Charcoal removes odor and minor impurities*.  After the five-stage air purification filter bank, before the pickup point of the CO/O2 monitor and before the air storage pressure vessel(s), then a one-micron filter shall be installed.

        *The five-stage air purification filter bank shall also be capable of removing particles larger than 5 microns.  

3. One Monitor and a Redundant Alarm System (both audible and visual with battery back-up) Plumbed and Wired to Shut Down Incoming Air and Sound Alarm When CO or Low O2 Condition are detected – Monitor shall be from an established manufacturer with experience testing atmospheric and airline breathing air.  Monitor shall be reliable and have shielding and/or time delay circuits to prevent interference from local RF.   Monitor shall be installed in such a way that it samples the air before the air enters the reserve storage vessel.  Monitor shall have relays designed to shut 
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down incoming air and activate the remote audible and visual redundant alarm warning systems. Two alarms (both audible and visual with battery back-up) are required for the reserve breathing air tank.  The initial alarm shall be activated when personnel begin using the reserve breathing air when the air compressor fails or contamination occurs.  The final alarm shall be activated when the remaining service life of the reserve breathing air tank is reduced to within a range of 20 to 25 percent of its rated service time.  The reserve pressure final alarm shall be designed to be on-site adjustable so that settings may be chosen based on the need for the particular work in progress.  These audible alarms shall have two distinct sounds.

4. 1000 feet of High Pressure Airline, ASME SA213, ASTM A269/A213 Annealed, Seamless, 304 SS with 0.246/0.254 OD by 0.0315/0.0385 Wall thickness.  These lines are to be labeled with direction of flow, content and the pressure rating.  Lines shall have a minimum burst pressure of not less than four times maximum system working pressure and shall be sized appropriately for the expected maximum flow.

5. Four Adjustable Pressure Control Panel - The air outlet/control panel consists of a metal plate on which is installed the following high pressure components:

a. High-pressure inlet hand valve

b. High-pressure stainless steel filter body with stainless steel sintered metal particle filter element.  The stainless steel sintered metal particle filter element shall be capable of a flow of 300 SCFM or more and shall not pass particles larger than 5 microns.  This element is able to withstand full system pressure of 4000 PSI without failure or deformation of the sintered element in the case of a completely blocked filter.  The element is jobsite replaceable without removal of the panel from the wall and without disassembly or disconnection of the other panel pressure components.

c. The high-pressure regulator is able to accept full system pressure of 3500 PSI on the regulator inlet side and provides a settable controlled pressure output range of 75 to 150 psi. The regulator maximum flow is 500 SCFM at input pressure ranges of 2000 to 3500 PSI and is capable of flow of not less than 100 SCFM at 500 PSI.  The controlled output pressure does not vary more than 10 PSI from zero flow to 200 SCFM flow.  The regulator is equipped with a high-pressure input side gauge of maximum range of 5000 PSI.  The low-pressure output side is equipped with a gauge, which registers 0 to 200 PSI.

d. The regulator shall have a relief valve on its output set at 200 psi to protect the respirators from overpressure in case of a regulator malfunction.

e. Air from the regulator is routed into a close-coupled panel-mounted air manifold, which has outlets for four respirators.  Each respirator outlet on the 

air manifold is equipped with a single-end shutoff quick disconnect.  These single-end shutoff disconnects shall be NIOSH certified for use with Hansen quick disconnects (male – W3279-2 and female – W3184-2).

f. Panels are leak tested as follows:  Air at full system pressure (4000 PSI) is admitted to the panel through the panel valve set to full open position.  The regulator outlet is set at 100 PSI.  All pressure components including lines, 

fittings, filters, regulators, valves, manifold welds, and quick disconnects are bubble-leak tested.  No leaks are allowed.  The panel inlet valve is set to the “closed” or “off” position and the supply line is completely disconnected.  After an elapsed time of 48 hours, the outlet pressure gauge shall show at least 90 psi.

6. Installation Labor- Supplier shall provide the labor and expertise to install system in SRB building with plumbing beginning with a tie in to the HPA supply source through to the air-storage banks then into the building to the location where the four panels are to be mounted (See Appendix D).  Labor should include mounting of the panels and leak and operational testing of the entire installation.  Labor shall also include mounting, wiring, and operational testing of the CO/Low O2 monitor and alarm and shall include wiring the alarm output to NASA’s existing alarm circuit.

7. Maintenance Contract (MC): supplier bid shall include the cost of a weekly onsite equipment inspection and air quality tests, which shall include monitor calibration in accordance with the applicable standards.  Calibration records shall be maintained per MPG 8730.5 (Appendix C).  This weekly maintenance shall include cost of air testing equipment, sampling costs, and calibration equipment and calibration. MC shall include annual relief valve function verification for all relief valves in the systems.  MC shall also include cost of all necessary filter change – scheduled and unscheduled.  MC bid should be all-inclusive for the period of one year. MC shall include any associated travel expenses and any related shipping costs.  MC shall include all maintenance scheduled and unscheduled and include parts labor and travel expenses.  MC shall not include repairs necessary due to negligence, misuse, or accidental physical damage caused by NASA or NASA subcontractors.  Maintenance Contract will begin upon the completion of the acceptance tests and end on the one-year anniversary of the beginning date. Repair response – These Breathing Air Systems are critical to certain NASA operations which will not be able to continue during outages of the BAS, therefore time is of the essence in performance of maintenance, both scheduled and unscheduled.  Scheduled Maintenance shall be coordinated with the operators of the systems so as to be performed during planned downtime.  Scheduled maintenance shall be performed in the shortest possible time.  Unscheduled maintenance shall begin with a response from contractor that troubleshoots the problem within 24 hours, has necessary parts ordered within 48 hours and has the system repaired back in operation as soon as practicable.
VI.  ET Small SOFI Booth In Bldg. 4649

Performance Requirements:

1. All piping and components shall be designed for a maximum sustained operating pressure not less than 3600 psi and in accordance with ASME B31.1.
2. Breathing air quality to meet or exceed NASA/MSFC environmental health, NASA/MSFC safety, OSHA regulations, CGA requirements and ANSI standards for 

breathing air in all work cells in building 4649.  Breathing air needs to meet or exceed CGA Grade H air quality.

3. System shall be capable of providing 15 SCFM flow per worker on a continuous basis.   

4. System shall be capable of providing the flow above to a minimum of 3 workers simultaneously. 

5. System shall have in-line, built-in, fail-safe, high-pressure (no power required) reserve air supply sized to provide work crew of maximum size and maximum flow rate a minimum of one hour reserve in the event of compressor shutdown or contaminant alarm condition.

6. System shall have continuous monitor for Carbon Monoxide contamination and/or low Oxygen condition.  Monitor shall be located after the compression and filtration stages and before the in-line storage stages of the system and have relays and appropriate wiring to simultaneously interrupt the input of air to the storage vessel while notifying operators and workers of the alarm condition by means of both audible and visual alarm.  Monitor shall also be designed to be capable of using installed warning lights and audible systems in work areas where these capabilities exist.

Technical Requirements:
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1.  Air Purification Bank:  One Five Stage Air Purification Filter Bank – Purification bank shall be mounted in a frame with wheels in such a manner as to facilitate portability.  The five stages shall consist of the following.  First stage – moisture separation - output air shall have a -60º F Dew Point.  Second stage – Oil separation – output air shall have less than 25-ppm gaseous hydrocarbon content (zero liquid hydrocarbon).  Third and Fourth Stage CO Catalyst cartridge – output shall have less than 1 ppm CO.  Fifth stage –Activated Charcoal removes odor and minor impurities*.  After the five stage air purification filter bank, before the pickup point of the CO/O2 monitor and before the air storage pressure vessel(s), then a one micron filter shall be installed.

2.  Reserve Air Storage Pressure Vessel(s) Shall Consist of:  Two Air Banks consisting of Five Each ASME Bottles Rated 4200 PSI WP Totaling 1312 Cubic Feet Free Air Volume When Pressurized to 3500 PSI; a relief valve set at the vessels maximum working pressure; and a burst pressure at least four times the working pressure and certified by ASME sec. VII, National Board, or other NASA recognized certification agency.  Banks shall consist of the five tanks mounted in a rugged frame constructed of 4 inch square steel tubing.  All weld joints shall be ground smooth and checked for integrity before priming and painting.  Tanks shall be held in place by three 2.25 inch steel straps welded to 0.5 inch threaded rod and tightened to a torque value of 45 foot lbs.

3.  Air outlet/control panel:  The air outlet/control panels consist of a metal plate on which is installed the following high pressure components:
a. High-pressure inlet hand valve.

b. High-pressure stainless steel filter body with stainless steel sintered metal particle filter element.  The stainless steel sintered metal particle filter element shall be 

capable of a flow of 300 SCFM or more and shall not pass particles larger than 5 microns.  This element is able to withstand full system pressure of 4000 PSI without failure or deformation of the sintered element in the case of a completely blocked filter.  The element is jobsite replaceable without removal of the panel from the wall and without disassembly or disconnection of the other panel pressure components.

c. The high-pressure regulator is able to accept full system pressure of 3500 PSI on the regulator inlet side and provides a settable controlled pressure output range of 75 to 150 PSI. The regulator maximum flow is 500 SCFM at input pressure ranges of 2000 to 3500 PSI and is capable of flow of not less than 100 SCFM at 500 PSI.  The controlled output pressure does not vary more than 10 PSI from zero flow to 200 SCFM flow.  The regulator is equipped with a high-pressure input side gauge of maximum range of 5000 PSI.  The low-pressure output side is equipped with a gauge, which registers 0 to 200 PSI.

d. The regulator shall have a relief valve on its output set at 200 psi to protect respirators from overpressure in case of a regulator malfunction.Air from the regulator is routed into a close-coupled panel-mounted air manifold, which has outlets for four respirators.  Each respirator outlet on the air manifold is equipped with a single-end shutoff quick disconnect.  These single-end shutoff disconnects are NIOSH certified for use with Hansen quick disconnects (male – W3279-2 and female - W3184-2).

e. Panels are leak tested as follows:  Air at full system pressure (4000 PSI) is admitted to the panel through the panel valve set to full open position.  The regulator outlet is set at 100 psi.  All pressure components including lines, fittings, filters, regulators, valves, manifold welds, and quick disconnects are bubble-leak tested.  No leaks are allowed.  The panel inlet valve is set to the “closed” or “off” position and the supply line is completely disconnected.  After an elapsed time of 48 hours, the outlet pressure gauge shall show at least 90 PSI.

4.  CO and O2 Monitor and Alarm:  One Monitor and a Redundant Alarm System (both audible and visual with battery back-up) Plumbed and Wired to Shut Down Incoming   Air and Sound Alarm When CO or Low O2 Condition are detected – Monitor shall be from an established manufacturer with experience testing atmospheric and airline breathing air.  Monitor shall be reliable and have shielding and/or time delay circuits to prevent interference from local RF.   Monitor shall be installed in such a way that it samples the air before the air enters the reserve storage vessel.  Monitor shall have relays designed to shut down incoming air and activate the remote audible and visual redundant alarm warning systems. Two alarms (both audible and visual with battery back-up) are required for the reserve breathing air tank.  The initial alarm shall be activated when personnel begin using the reserve breathing air when the air compressor fails or contamination occurs.  The final alarm shall be activated when the remaining service life of the reserve breathing air tank is reduced to within a range of 20 to 25 percent of its rated service time.  The reserve pressure final alarm shall be designed to be on-site adjustable so that settings may be chosen based on the need for the particular work in progress.  These audible alarms shall have two distinct sounds.

5. High Pressure Stainless Steel Breathing Air Lines:  500 feet of  Stainless Steel high-pressure line from the compressor and/or storage tanks to the point of Control Panel connection. These lines are to be labeled with direction of flow, content and the pressure rating. Stainless steel lines shall meet or exceed the following technical standards: ASME SA213 ASTM A269/A213 Annealed, Seamless, 304 SS with 0.246/0.254 OD by 0.0315/0.0385 Wall.  Lines shall have a minimum burst pressure of not less than four times maximum system working pressure and shall be sized appropriately for the expected maximum flow.

6. Installation Labor:  Supplier shall provide the labor and expertise to install system in 4649 building with plumbing and electrical hook-ups, through to the air-storage banks and into the building to the location where the four panels are to be mounted (See Appendix D).  Labor shall include mounting of the panels including leak and operational testing of the entire installation.  Labor shall also include mounting, wiring, and operational testing of the CO/Low O2 monitor and alarm and shall include wiring the alarm output to NASA’s existing alarm circuit.

7.  Maintenance Contract (MC): supplier bid shall include the cost of a weekly onsite equipment inspection and air quality tests, which shall include monitor calibration in accordance with the applicable standards.  Calibration records shall be maintained per MPG 8730.5 (Appendix C).  This weekly maintenance shall include cost of air testing equipment, sampling costs, and calibration equipment and calibration. MC shall include annual relief valve function verification for all relief valves in the systems.  MC shall also include cost of all necessary filter change – scheduled and unscheduled.  MC bid should be all-inclusive for the period of one year. MC shall include any associated travel expenses and any related shipping costs.  MC shall include all maintenance scheduled and unscheduled and include parts labor and travel expenses.  MC shall not include repairs necessary due to negligence, misuse, or accidental physical damage caused by NASA or NASA subcontractors.  Maintenance Contract will begin upon the completion of the acceptance tests and end on the one-year anniversary of the beginning date. Repair response – These Breathing Air Systems are critical to certain NASA operations which will not be able to continue during outages of the BAS, therefore time is of the essence in performance of maintenance, both scheduled and unscheduled.  Scheduled Maintenance shall be coordinated with the operators of the systems so as to be performed during planned downtime.  Scheduled maintenance shall be performed in the shortest possible time.  Unscheduled maintenance shall begin with a response from contractor that troubleshoots the problem within 24 hours, has necessary parts ordered within 48 hours and has the system repaired back in operation as soon as practicable.

VII.  Operation Manuals And Training

Supplier shall provide operation manuals for each breathing air system (the ET Large SOFI Booth Areas in building 4649, RSRM Tape Wrap Area in building 4707, SRB Areas (both the Paint Booth Spray and the MCC Spray Cell) in building 4707, and the ET Small SOFI Booth in building 4649).  The supplier shall also provide a four-hour training course for designated employees on each breathing air system.  These training sessions shall be held onsite at MSFC within 10 days after successful completion of the acceptance tests for all Air Breathing Systems.

VIII. Design Package, Assembly Drawings, Component Data Sheets And Material Lists
Design packages, assembly drawings, component data sheets, and materials lists for each breathing system is required for this procurement.

IX.  Spare Parts and Repairs for Each Breathing Air System
Supplier shall start repair work and provide replacement parts within 48 hours after receipt of a contract modification requiring the repair of one or more of the Breathing Air Systems.  Any and all costs for repairs and replacement parts will be incorporated into this contract by modification(s), which will be signed by both parties.

X.  Acceptance Tests for each Breathing Air System
1.  Air Purification Bank – Primary acceptance test for the air purification bank shall consist of a visual inspection by NASA identifying the correct pressure ratings, the inclusion of the required filtration cartridges containing the correct filtration media, and visual confirmation of the correct particulate filtration equipment.  Additional acceptance test – at NASA’s option it may require demonstration of the correct operation of the purification bank by requiring that the output air be tested to meet grade H standard when a quantity of air known to be contaminated with hydrocarbons and or CO is introduced into the input of the unit.

2.  Reserve air storage systems – Primary acceptance test for the reserve air storage pressure vessel(s) and their related systems shall consist of a visual inspection by NASA confirming the proper pressure ratings, a current hydrostatic test date stamp, and correct plumbing and frameworks in the assembly of the units.  Operation acceptance test will include completion of a test either using the actual respirators in the maximum required quantity for each area (as listed in each section of this specification) or a flow measurement device set at the total required flow for the maximum number of workers.  Storage system should be brought to full system operating pressure, then input air supply closed off.  Timing of test should begin when flow to respirators or measurement device begins.  Timing of test ends when airflow is no longer adequate to operate respirators properly. 

3. Control Panel – Primary acceptance test shall consist of visual inspection to confirm proper installation of required components.  Unit shall be pressurized to full input pressure, adjusted to correct output pressure connected to at least one respirator (at NASA’s option full complement of four may be connected).  Test is considered passed if unit produces proper pressure and flow to adequately operate the respirators.  Leak test – each unit shall be pressurized to full input pressure, set to required output pressure, and left for 24 hours.  Full output pressure must be reading on output pressure gauge for test to be considered passed.

4. CO and O2 monitors and alarm acceptance test – Monitors will be installed and calibrated.  During the calibration procedure the monitor shall be made to go into alarm mode.  While in alarm mode, remote alarms, both audible and visual, and shutoff systems shall be confirmed to operate as called for in the specification

5. High Pressure Stainless Steel Tubing acceptance test shall consist of a visual inspection of both tubing and installation to confirm that it meet the specification as to type and certification.

Option 1

If and when exercised by the Government, the supplier shall provide one additional year Maintenance Contract for each Breathing Air System.  The one-year period shall begin 12 months after successful completion of the acceptance tests described in Section X, above. 

Option 2

If and when exercised by the Government, the supplier shall provide one additional year Maintenance Contract for each Breathing Air System.  The one-year period shall begin 24 months after successful completion of the acceptance tests described in Section X, above. 

Option 3

If and when exercised by the Government, the supplier shall provide one additional year Maintenance Contract for each Breathing Air System.  The one-year period shall begin 36 months after successful completion of the acceptance tests described in Section X, above. 

Option 4

If and when exercised by the Government, the supplier shall provide one additional year Maintenance Contract for each Breathing Air System.  The one-year period shall begin 48 months after successful completion of the acceptance tests described in Section X, above. 

APPENDIX A:

MSFC MPG 8823.2

APPENDIX B:

MSFC-SPEC-164B

APPENDIX C:

Calibration Specs

APPENDIX D:

Schematic of layout
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