STATEMENT OF WORK

For

Air Conditioners for the NASA Mobile Ground Control Station  
1.0 BACKGROUND
In 2006, NASA Dryden Flight Research Center (DFRC) acquired a civilianized version of the MQ-9 Predator B/Reaper Unmanned Aircraft System (UAS) that was subsequently modified and instrumented for use in multiple civil research roles.  The MQ-9 was originally designed as a surveillance/reconnaissance platform for the United States Air Force (USAF).  The system is designated as NASA aircraft 870 and is known as the Ikhana UAS.  The Ikhana UAS provides a versatile test bed supporting a variety of flight research activities – ranging from the flight test of science experiments to technology development of high Technology Readiness Level (TRL) technologies.  The experiments or payloads flight tested by the Ikhana UAS are considered independent small projects and may be flown sequentially or concurrently depending on configuration requirements.

Last year, NASA ordered a new Mobile Ground Control Station (MGCS) from GA-ASI.  The new MGCS was recently delivered and now requires separate air conditioner units to provide cooling.  
2.0 OBJECTIVE
NASA’s objective is to obtain appropriate air conditioning and heating hardware for the new MGCS.  The provider will be expected to procure, develop and deliver and install portable air conditioning and heating hardware sufficient to provide adequate cooling and heating forced air inside the new NASA MGCS throughout the year.   As an option, NASA would also consider a maintenance/service contract for 4 one-year options and 1 ten-month option to provide servicing and maintenance on the MGCS A/C units. 
3.0 SCOPE

This effort includes the activities that contractor shall perform to support the procurement and delivery of air conditioner and heating units as described herein.  The new MGCS that was delivered to NASA requires a portable environmental control system for heating and cooling of the MGCS.  

4.0 PERIOD OF PERFORMANCE

The period of performance shall be approximately 2 months; starting from contract award.  For the Maintenance and Servicing contract option 1, the maintenance/service option, the period of performance for each option shall be Option 1: 1 Nov 2014 – 30 Oct 2015; Option 2: 1 Nov 2015 – 30 Oct 2016Option 3: 1 Nov 2016- 30 Oct 2017; Option 4: 1 Nov 2017-30 Oct 2018; and Option 5: 1 Nov 2018 -30 Sep 2019. 
5.0 REQUIREMENTS AND DELIVERABLES
The task descriptions below provide general guidance on the requirements for the MGCS air conditioning system under this SOW.  
5.1.1 Design, develop, procure, deliver, install and provide basic instruction on the use of an A/C-Heater system (complete with all portable flex ducting, thermostats,  power connection and related equipment) sufficient to provide adequate cooling and heating inside the new NASA MGCS throughout the year.  A basic operating manual and servicing schedule document shall also be provided.
5.1.2 Outdoor temperature extremes at Armstrong Flight Research Center (and potential deployed locations) can reach a low of 10 degrees Fahrenheit to a high of 120 deg Fahrenheit.  As such, 10 tons of air conditioning and heating capacity should be sufficient to maintain the MGCS to within its operating range to prevent damage to the delicate electronic equipment contained inside.  
5.1.3 To provide redundancy, NASA requires that two independent 5 ton A/C units are used to achieve the total  ~10 ton capacity.  This enables partial A/C capacity to remain in the event of one unit failing during a mission.
5.1.4 The air conditioning hardware should comply with the Federal “Energy Star” energy efficiency guidelines.
5.1.5 Power requirements for the total system (~10 tons of air conditioning capacity) should not exceed 100 amps at 208 VAC, 3-phase, Y-Connection, with Neutral and Ground.  As shown in Figure 5.1, the power cable length shall be 175 feet to allow for separation from the A/C-Heater units from the power source.  Only one end of the power cable shall include the connector specified in Figure 5.1.  The other end shall be pigtails for direct connection to the power source.

5.1.6 A/C-Heater unit #1 shall include an attached weatherproof circuit breaker panel providing circuit breaker protection and power distribution to each of the A/C-Heater units.  The A/C-Heater #2 shall be connected to the distribution panel via the shown cabling and connectors.   Provision shall be in included for an external ground lug to be used for connection to an earth ground.  Ground Lug shall use 2 washers and a wing nut for easy connection of a ground wire.
5.1.7 The provider shall deliver 2 each control thermostats capable of controlling heating, cooling and fan operation of the two A/C-Heater units from inside the MGCS.  The controlling thermostats shall operate independently with one thermostat controlling one A/C-Heater unit.  Power sources for the controlling thermostats shall be contained internal to the A/C-Heater enclosures.  

5.1.8 Continuous flex control cabling shall be provided to allow 100 foot separation between the thermostats and the A/C-Heating units.  As shown in Figure 5.1, weatherproof plug and receptacle connectors shall be included to allow the thermostat wiring to be easily disconnected from the A/C-Heating units for shipment.  

5.1.9 The A/C-Heater units shall be palletized to be easily lifted with a fork lift and stacked one upon the other for transport.  It is not necessary that the A/C-Heater units operate while in the stacked configuration.  Provisions shall be included which mechanically locks the 2 units together when they are in the stacked configuration.
5.1.10  A/C-Heater units shall be capable of connecting to round 16-inch internal diameter insulated flex ducting.  Ducting shall have an operating temperature range of -40 Deg-F to +250 Deg-F.

5.1.10.1 Insulated flex ducting for connection between the A/C-Heaters and the MGCS inlet and exhaust plenums shall be provided, including worm gear clamps for each end.  Four (4) hose segments shall be supplied.  

5.1.10.2 As shown in Figure 5.2, 2 each 25 ft lower plenum Insulated flex ducts shall be supplied.

5.1.10.3 As shown in Figure 5.2, 2 each 32 ft upper plenum Insulated flex ducts shall be supplied.

5.1.10.4 Provisions shall be included on the A/C-Heater unit return plenums for using easily replaced filters.  Access to the filters shall be sealed to prevent dust intrusion.
5.1.11  For the Maintenance and Servicing contract options, the contractor shall provide periodic maintenance of the air conditioning units on a schedule appropriate for the specific A/C hardware selected.  
5.1.11.1 Additionally, for the Maintenance and Servicing options, in the event of an A/C system failure, the contractor shall provide repair support within 24 hours of notification of a failure by NASA. 
6.0  SECURITY

The provider will be required to submit personal information on personnel to obtain facility access badges at the Edwards AFB gate and at the NASA facility visitor control center.

7.0 TRAVEL  
The provider will need to travel to the NASA facility at Edwards AFB for installation of system.  The provider may also visit the NASA AFRC facility to examine the GCS in the context of performing initial system design. 
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Figure 5.1 – MGCS A/C – Heating Power Distribution
[image: image2.png]MGCS 3003 A/C-Heating
Installation Layout

| Upper Plenum I Upper Plenum

MGCS Side View
29 ft long x 8 ft high

A/C-Heating
Unit #1

A/C-Heating
Unit #2

@q Lower Plenum ower Plenum

Ground Level Concrete Pad

NOTES:
1. Upper Plenum duct flex hoses have 7 ft drop + 25 ft horizontal run = 32 ft Total
2. Lower Plenum duct flex hoses have 25 ft horizontal run




Figure 5.2 – MGCS A/C – Installation Layout
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