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Aerial Combat Swarms
ARSENL = Advanced Robotic Systems Engineering Laboratory
Systems Engineering Department
Naval Postgraduate School

1.0 Background/Introduction 

The Swarm vs. Swarm UAV (Unmanned Aerial Vehicles) grand challenge competition is designed to inspire new concepts of operations and illuminate new tactics in unmanned systems employment, specifically in the swarm and counter-swarm robotics arenas.  The competition scenario involves a tournament of live-fly, large scale “battles,” where in each such battle two teams comprising many autonomous aerial robots vie for air superiority while simultaneously defending a high value unit on the ground and/or attacking that of the opponent's.  
The vision for the inaugural grand challenge event is for 50 vs. 50 UAVs in the year 2015.
The grand challenge competition is envisioned to be staged as a two-week, tournament-style, live-fly outdoor event, where eight qualifying teams engage in a series of single-elimination matches. 
The Swarm vs. Swarm Grand Challenge competition program builds upon existing capabilities and resources available through the Naval Postgraduate School, namely the SECNAV's initiative for the Consortium for Robotics and Unmanned Systems Education and Research and quarterly field experiments.
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Figure 1: Depiction of the Swarm vs. Swarm Grand Challenge Competition swarm vs. swarm scenario, where two teams each comprising large numbers of UAVs must respectively defend a high value unit (e.g., the “surface combatant”) against the opponent's swarm attack. Both offensive and defensive unmanned systems tactics must be engaged to successfully accomplish the objective, which is to strike the opponent's ground-based unit first or otherwise defend to a draw.


2.0 Scope

Assemble and build 100 Zephyr II Unmanned Aerial Vehicles. A prototype airframe as well as templates, jigs and other fixtures will be provided, along with all required components that need to be installed during assembly.

3.0 Tasks  

The contractor shall perform the following tasks as follows: (please see NPS-supplied build videos for further details and quality control measures)

3.1 Wing core modifications:
3.1.1 Remove casting lugs and logos with a razor saw and sandpaper. Clean up any excess foam at the seams with a sanding block.
3.1.2 Enlarge central avionics cavity to clear the PCB but leaving in place the aft magnet mounts, using the available jigs, as per the prototype. The side walls and floor of the aft region should be even with the side walls and floor of the forward region. Sand as necessary.
AQL: Aft portion of center bay is no narrower than forward portion, and not more than 3mm wider in any spot. The aft portion of the floor cannot be above the forward portion anywhere, and should not be more than 2mm lower anywhere. The magnet pillars and the foam core between the pillars should not be damaged, as per the prototype.
3.1.3 Cut cavities in the wing cores for elevon servos using hot-wire tool and provided jig as per the prototype.
AQL: Servo position will not vary more than 2mm in any direction from the prototype. There should not be any free play of the servo in the pocket.
3.1.4 Cut cavities for the batteries using hot-wire tool and provided jig as per the prototype.
AQL: Battery cavity position will not vary more than 2mm in any direction from the prototype. A battery shall fit securely in the pocket with no free play in the width. The ledge at the aft side of the battery cavities shall be no less than 2mm deep and no more than 3mm deep.
3.1.5 Cut holes to the cavities using hole cutting tubes to route wires, as per the prototype.
AQL: The holes from the center bay to the battery pockets should be aligned about 2cm ahead of the Deans plug location on the PCB, and about 6mm below the upper surface of the wing, and should intersect with the aft/inner corner of the battery pocket. The hole of the ESC power cables should align with the Deans connector on the PCB and be about 6mm below the upper surface. It should intersect the forward/inner corner of the ESC bay. The hole of the ESC signal lead should align with the ESC signal plug on the PCB and be about 8mm below the upper surface of the wing. It should enter the bottom of the ESC bay about 15mm behind the front face. The hole for the GPS/Compass leads should be aligned perpendicular to the center bay and enter the original servo bay about 15mm behind the front of the pocket. The holes for the servo leads should be aligned up against the magnet pillars at the back of the center bay, and about 8mm below the upper surface of the wing. They should enter the newly cut servo bays at the forward/inner corners of the bays. Care must be taken to not break into the spar slot, as this will allow Gorilla glue to enter the hole and plug it up.   
3.1.6 Cut slots in the base of the original servo bays extending out toward the tip 1 cm, flush with the bottom of the bay. Slots should be just thick enough and deep enough to allow for the plywood inserts to fit at a later step.
3.2 Join Wings: (watch construction video for details)
3.2.1 Rough all spars with sandpaper for improved glue adhesion.
3.2.2 Use Gorilla glue to join the wing halves, using foam-safe CA to tack them in place while the Gorilla glue dries.
AQL: The two wing halves must be joined accurately or the plane will not fly right. There should not be more than a 1mm mismatch at the leading and trailing edge when the wings are joined.
3.2.3 Use Gorilla glue to install the two CF spars with foam-safe CA to tack them in place.
AQL: The spars must be thoroughly coated with Gorilla glue, and must be fully in the slot, not partially pushed out by the foaming action of the glue.
3.2.4 Use foam-safe CA to install the fiberglass spars.
AQL: the spars must be completely covered in CA, and must be fully recessed in the slots.
3.2.5 Set the wing aside to dry, occasionally scrapping of excess glue that oozes out of the slot.
AQL: If you use too much Gorilla glue, it will foam out of the slot excessively. You can wipe it off before it starts to set, but will have to sand it off if there is excess after it dries. After sanding, the surface should be smooth and follow the original contour of the wing.
3.3 Install motor mount:
3.3.1 Drill holes in the stock motor mount following the test sample.
AQL: The holes should all be 5/16” diameter. They do not have to be extremely precise as they are merely to save weight and give the glue some features to bond to. They should not vary more than 0.5mm from the positions on the prototype.
3.3.2 Cut the motor mount slot using the provided jig for alignment.
AQL: The motor mount slot must be squarely aligned or the aircraft will not fly right. The jig should help align the slot, but care must be taken that the jig is properly in place when it is used. A straightedge can be placed against the motor mount face to make sure it is parallel with the wing trailing edge. The straightedge must not deviate more than 1mm from one edge of the propeller cutout to the other.
3.3.3 Test fit the motor mount to make sure it can slide forward until the back of the motor plate is even with the foam. Adjust the slot as needed.
AQL: Care must be taken not to cut the slot into the center bay, as that will allow Gorilla glue to leak into the bay.
3.3.4 Glue the motor mount in place using Gorilla glue so that the face of the motor is flush with the aft of the wing core center.
AQL: Liberal use of glue is good. It is relatively easy to clean up later. The faces that go into the foam should be completely covered.
3.3.5 Set aside to dry.
3.4 Wing preparation:
3.4.1 Use the provided jigs and hot-wire to cut cavities for the 3DR telemetry radio (left wing tip) and WiFi radio (right wing tip).
AQL: Both pockets should be a snug fit for the components that go there, but deep enough to fully accept the device. The positions should not differ from the prototype by more than 1mm.
3.4.2 Use the hot-wire to cut a slot for USB wiring to the WiFi radio.
AQL: The slot should be just large enough to seat the USB cable. Some work might need to be done at the WiFi end of the cable to allow the USB plug to align correctly with the WiFi radio.
3.4.3 Use a knife and straight edge to cut a slot about 6mm deep from the center of the original left servo bay to the left wingtip just aft of the fiberglass spar. Use a thin sanding tool to widen the slot to about 1mm for the 6-pin 88cm DF13 cable to the telemetry radio.
AQL: The slot should be deep and wide enough for the cable to just fit in. The cable cannot stick above the wing surface at all, and should not be recessed more than 1mm under the surface.
3.4.4 Install 2-56 blind nuts in the servo-bay plywood inserts from the bottom. Use a few drops of CA glue to make sure they stay in.
3.4.5 Glue the servo-bay plywood inserts into the original servo bays using Gorilla glue and foam-safe CA to tack them in place.
AQL: The plywood inserts must be flush with the forward edge of the bays, and the holes for the blind nuts should be right at the outer edge of the bay. 
3.4.6 After the glue has dried, chase out the 2-56 threads with a tap to clear any glue that got in the threads.
AQL: if you don’t do this now, you will have to do it later when it is much more difficult.
3.4.7 Clear out glue that might have entered the 2.5mm holes in the right-wing servo bay base, and tap the plywood for 3mm threads.
3.4.8 Cut holes for winglet mounting studs using a ¼” tube. Use the provided wing tip jig for the alignment, marking the hole position with a Sharpie or similar marker. Then use a 1/4” tube to cut the hole.
AQL: Due to the nature of the foam casting, perfect alignment of the holes is difficult, but they should be within 2mm of the prototype, and the center-to-center distance should not vary more than 1mm from the jig.
3.4.9 Glue winglet mount studs in the holes using Gorilla glue so that they are flush with the wingtip.
AQL: The studs should be securely anchored, and flush with the wing tip.
3.4.10 Cut the nose region to accept the printed camera and Pitot-tube mount unit using the provided jig and hot-wire tool.
AQL: The cutout should be centered on the wing within 1mm, and cut such that the printed plastic piece is a tight fit, and should align the plastic part such that it matches the contour of the wing.
3.4.11 Cut a slot on the bottom for the launch hook reinforcement plate as per the prototype.
AQL: The slot should be deep enough such that the ply is flush with the wing surface.
3.4.12 Lightly wet the ply reinforcement plate and carefully bend it to the shape of the wing surface. This will help it stay in the slot as the glue dries. Glue it in place with Gorilla glue.
3.4.13 Use a scrap foam (a piece from the battery bay works) to carve a block to fill the original left-wing servo bay. Cut a cavity in the block to fit the Spektrum satellite receiver and antennas, as per the prototype.
AQL: The cutout for the Spektrum receiver should be deep enough so that the receiver is flush with the wing. The LED in the receiver must face up.
3.4.14 Cut hole for the 3DR arming button as per the prototype.
AQL: The hole should be about 15mm behind the hole for the GPS/compass wires, and far enough outside of the bay so that the switch housing doesn’t interfere with the hatch. The horizontal mating hole should be deep enough to clear the switch housing.
3.4.15 Make cutout for the motor safety switch.
AQL: The cutout should be aligned with the safety switch plug on the PCB, and should be cut such that the switch housing matches up with the hatch.
3.4.16 Fill spar slots and other defects with ultralight spackle.
3.4.17 Sand smooth when dry.
3.4.18 Apply light paint to the cores as directed for red team and blue team.
AQL: Paint must be applied lightly so that it doesn’t damage the foam.
3.5 Prepare avionics:
3.5.1 Use a Hitec servo programmer set on manual at 1500uS, and install servo arms as close as possible to a 90 degree angle. Make sure there is a left and a right version (arm centered on opposite side of servo). Secure the arm with the original servo screw and lock washer. Trim unused legs from the servo arm.
3.5.2 Reprogram the servo using the Hitec servo programmer such that the servo arm is at 90 degrees to the servo centerline at 1500uS. Set throws to +/-100. This ensures that all the aircraft will have the same mechanical gain, and is required to prevent having to tune gains in the autopilot for each individual aircraft.
3.5.3 Cut servo leads to 15cm, and attach a 3-pin locking Molex connector (provided), with wire alignment set to ground, positive and signal, in pins 1, 2 and 3 respectively.
AQL: Servo cord is right length, and plug has cords in the correct order with properly crimped connections.
3.5.4 Cut ESC power lines, motor lines and signal line to match the prototype. Attach 3-pin locking Molex connector to the signal line, Deans Ultra male connector to the power line, and supplied bullet connectors to the motor wires, as per the prototype.
AQL: Solder joints must be good connections with fully wetted cable and solid mechanical connections. All exposed metal will be covered with heatshrink tubing, as per the prototype.
3.6 Install avionics:
3.6.1 Install elevon servos and route wiring into the center bay. The servos should be a tight flight in the cavity. The wire should be toward the front of the wing. With the servo in place, carefully wick foam-safe CA into the regions around the servo mounting flanges and activate with accelerator. It is critical that the CA not get into the drive mechanism of the servos. Usually one drop on each flange is sufficient.
AQL: The servo should be flush with the wing surface, and have no free play.
3.6.2 Route the 3DR telemetry ribbon cable from the wing tip to the center bay, routing the cable under the foam block where the Spektrum receiver fits and under the ESC cavity. Make sure there is just enough slack in the cable at the wing tip to reach the telemetry radio. 
3.6.3 Install the Spektrum satellite receiver, threading the wire under the ESC cavity and into the center bay.
3.6.4 Install ESC label side down, routing the power feed and signal line to the central bay. Cut a groove to route the motor wires back to the motor using the supplied jig. Braid the motor wires to help them stay in place.
AQL: ESC and motor wires should be flush with the wing surface, and power and signal wires should reach the center bay with enough slack to be relaxed when they plug into the PCB.
3.6.5 Locate the 3DR GPS module, the 15cm 4-pin DF13 cable and 18cm 6-pin DF13 cable. Use a sharp X-acto knife to bevel the square face of the locking tabs on all DF13 connectors so that they are easier to unplug without damaging the wires or mating components. The locking tabs should not be completely removed, but should be ramped on the front in back sides so that the connector snaps into place, but can be removed with light tension.
3.6.6 Install the 3mm nylon hex spacers in the two threaded holes in the ply insert in the right-wing servo bay. Thread the 6-pin and 4-pin cables through the hole to the center bay, and bolt the 3DR GPS module in place.
AQL: The GPS antenna must face upward, and the arrow on the module must point forward.
3.6.7 Fit the USB cable into the slot in the right wing. Attach the WiFi radio and fit it into the cavity such that the LEDs face upward. The antenna should face upward and be flush with the wing tip. Use foam-safe CA to lock the USB connector in place such that the WiFi card can be unplugged without disturbing the cable. The wing covering will hold the rest of the cable in the slot.
AQL: The USB connector should remain securely glued in place when the WiFi radio is plugged in and unplugged repeatedly.
3.7 Cover the wing:
3.7.1 Use the supplied lamination film with 3M spray adhesive to cover the wing. Lightly spray the wing surface, ¼ at a time, with the spray adhesive, and then cover that quarter panel. Start with the lower surface of the wing, and finish with the upper surface. Watch the video if you are unfamiliar with the process. All cavities should be initially covered over. The film over the battery, central and telemetry radio cavities should be carefully slit, with the excess film ironed into the cavity. Seams at the leading edge, trailing edge, wing center and tip should overlap. Adjust iron temperature as needed (approximately 225 C) to make sure the film bonds to the wing, but the iron doesn’t deform the wing. A full size iron is useful for the large portions of the wing, but a model iron is usually needed for detailed areas (cavities or regions with complex curvature).
AQL: Overlapping seams at the wing centerline should be at least 8cm. Overlapping seams at the leading edge should be at least 6mm. Overlapping seams at the trailing edge should be the thickness of the trailing edge.
3.7.2 Cut minimal clearance holes in the servo cavities to clear the servo arm travel, as per the prototype.
3.7.3 Cut a pocket at the front of the ESC cavity 15mm back, ironing the tab down into the cavitiy. Remove covering over the motor wires directly behind the ESC heatshrink for about 2cm to allow for airflow. Slit covering over the bullet connectors and iron under the wires.
3.7.4 Trim the ESC scoop as per the sample, and tape in place over the ESC with Blenderm tape to force air through the ESC cavity.
3.8 Winglets:
3.8.1 Drill mounting holes through the winglets using the provided wing tip template. Drill LED-viewing hole in left wing tip following the template.
AQL: the left and right winglet should have matching mounting holes. The center-to-center distance between mounting holes should be within 0.5mm of the template. The LED hole must allow for viewing of the LEDs on the telemetry module when the module is inserted in the pocket and the winglet is attached.
3.8.2 Insert 1/8” square balsa stock in the 3 slots closest to the holes.
3.8.3 Liberally drip thin CA into the slots at the front and back and activate with kicker. This stiffens the winglet where the bolts tighten.
3.8.4 Redrill the mounting holes through the balsa.
3.8.5 Wet the balsa through the holes with thin CA to stiffen up the balsa, and activate with kicker.
3.8.6 Mount the winglets using the provided 8-32 x ½” nylon screws and rubber washers as lock washers.
AQL: the winglets should mount flush on the wingtip, without a gap or any free play.
3.8.7 Poke holes through the winglets to anchor the telemetry and WiFi antennas to the winglets with wire-ties. The wire-ties should be about ¼” from the upper edge of the winglet, and should allow the antennas to be anchored without strain to the radios.
3.9 Elevons:
3.9.1 Trim the right and left elevons as per the templates – note that there is a right and a left that are not the same – the angle between the forward face of the elevons and their lower surfaces must be 90 degrees. Be sure to keep the elevons in matched sets for lateral balance. Pin the elevons together and rough sand them such that they have the same physical planform.
AQL: It is critical to make a left and right version. Without this, the elevon will not have enough downward deflection once the hinge is in place. It is also critical to keep matched sets of elevons. If for some reason they become unmatched, they must be re-matched by weight.
3.9.2 Sand the elevons smooth, slightly rounding aft edges.
3.9.3 Cover the elevons with the provided Monokote.
AQL: Monokote must have overlapping seams and should be ironed onto the balsa everywhere (not just shrunk tight).
3.9.4 Attach the elevons to the wing using the supplied hinge tape, first on the upper surface and then on the lower surface by folding the elevon up onto the upper wing surface.
AQL: The hinge gap must be no larger than 1mm, but should allow for a downward deflection of at least 2cm at the trailing edge. Make sure the left and right elevons are on the correct side, or you will not get enough downward travel of the elevons.
3.9.5 Attach the provided 1/2A control horns to the elevons. The control horns should be 40cm from each other, roughly 5cm from the inward edge of the elevons. They should be aligned such that the horn is parallel to the wing centerline, and the control link holes are directly over the hinge line. The bolts supplied with the horns are too short. Instead use the supplied 2-56x5/8” bolts. The bolts should be snug, but not so tight that they deform the elevons.
AQL: The horns should be symmetrically mounted, and the alignment should be within 1mm of the prototype.
3.9.6 Create Z-bends with the supplied Z-bend tool as per the prototype on the supplied 2-56 pushrods. Cut off the remaining wire and sand the cut smooth, as per the template. The Z-bend should go through the 2nd hole from the end on the servo arm, and the clevis should go on the outermost hole on the 1/2A control horn. Install plastic clevis on the pushrods and adjust length to achieve trim positions on the elevons with the servos set at 1500uS. Trim position is with the elevon trailing edge deflected upward about 1mm.
AQL: The Z-bends shall be fully formed (90 degree angles), and the plastic clevis should thread onto the pushrod at least 6mm, and no more than 10mm when the surface is trimmed.
3.10 Hatch:
3.10.1 Cut the center bay hatch to length, as per the template.
3.10.2 Cut the two finger holes at the back side, as per the template.
3.10.3 Cut the hinge on the front side, as per the template.
AQL: The hinge cut must not go through the other side or the hinge will weaken and break over time.
3.10.4 Cut the 2 inset holes for the hatch magnets making sure they are on the opposite face as the hinge slit. Be careful not to cut all the way through the hatch for this. You will need to carefully remove the webbing in the hole area with a knife or nibbling tool. Rough up one face of the 3/8” x 1/16” magnets with a sanding tool, and glue the magnets into the insets using thin CA and kicker with the rough side inward.
AQL: Magnet positions should be within 1mm of the prototype.
3.10.5 Rough up the area on the hatch in front of the hinge with coarse sandpaper.
3.10.6 Poke many tiny holes in the wing covering in the hatch attachment area using a pin or knife blade. Wick foam-safe CA into the holes and put the hatch in place, making sure that the magnets face up and the hinge slit down. Make sure the back edge of the hatch fits neatly into the inset in the wing cores. Activate the CA with kicker and hold in place until it sets. Use more CA around the edges of the hinge area to ensure a good adhesion.
AQL: The hatch must be firmly attached, and must be aligned such that it naturally fits into the insets around the bay.
3.10.7 Place scotch tape or plastic film over the hatch lower surface where the magnets are. Allow the 3/8” x 1/8” magnets to stick to the hatch magnets from the lower side. The tape is a buffer to keep glue from sticking the magnets to the hatch. Rough up the exposed magnet surface for better glue adhesion. Poke holes in the foam magnet mounting pads and spray with kicker. Put foam-safe CA on the roughed up magnet surfaces and close the hatch so that the magnets adhere to the pads. Hold in place for a few seconds while the glue activates. Add additional glue if necessary. Open the hatch and add a glue fillet around the sides of the magnets for additional strength. Activate with kicker.
AQL: Both magnets must remain attached after repeatedly letting the hatch snap closed, and reopening it. The hatch must be fully closed and flush with the wing surface.
3.11 Final assembly:
3.11.1 Press the printed plastic nose piece into the nose cutout such that the camera mount is on the right and the Pitot-tube hole is on the left. It should be flush with the airfoil. Use Dubro hinge tape (Blenderm) on the top and bottom to anchor the piece in place. Do not use tape on the left and right sides, as this will interfere with the skid attachment.
3.11.2 Install supplied 1/32” x ½” double sided foam tape on the mounting face of the printed skids. Be sure to leave the backing on the exposed face of the tape.
3.11.3 Peel the backing off the aft 1” of the tape, pulling the backing off to the side. Carefully press the skid into place, forcing it firmly into the leading edge of the wing while keeping the skid parallel to the wing centerline, and aligned next to the edges of the plastic nose piece. With it pressed in place, allow the bare portion of the double-sided tape at the back edge to stick to the wing skin, and, then carefully pull the rest of the backing out of the slot. Once it has been removed, the skid will be firmly anchored in place.
AQL: The skids should be mounted such that their inner edges are within 1mm of the plastic nose piece, and there should not be a visible gap anywhere between the skid and the wing.
3.11.4 Install the motor using the supplied 3mm x 8mm bolts with lock washers and blue Loctite. The motor wires should be located on the left lower side. Some foam may need to be removed to clear the wires. Plug the bullets into the ESC motor wires for clockwise rotation. You may need to power the motor to determine the proper wiring. Tape over the open slot of the ESC/motor wires with Blenderm tape.
AQL: The motor must rotate clockwise when viewed from the back. 
3.11.5 Solder short (about 5cm) leads to the motor safety switch and crimp a 2-pin locking Molex connector to the wires, as per the supplied prototype. Use low-temp hot-glue to anchor the safety switch into the bay.
AQL: The safety switch should have the “1” (on position) at the back, as per the prototype, and the switch should be glued in place such that the plastic enclosure is flush with the edge of the hatch.
3.11.6 Install the 3DR arming button in the hole, threading the wire lead into the bay.
3.11.7 Cut battery bay covers from the supplied CF sheets as per the template. Clean up exposed edges with fine sandpaper to prevent splinters.
3.11.8 Tape the battery bay covers to the wing as per the template, with tape on both sides of the hinge joint, and overlap of the plate on all sides of the pocket.
AQL: The hinge tape must run the full length of the CF cover on both sides. The cover should overlap onto the wing surface on all sides, as per the prototype.
3.11.9 Use a stripping tool to cut the 1” wide double sided foam tape into 10mm wide strips. Apply strips of the trimmed tape to the shallow recesses at the back of the battery pockets. Cut the supplied Velcro into strips the length of the battery bays. Mate pairs of these strips by pressing them firmly together. The action is like closing a zip-lock bag.
3.11.10 Peel the backing of one side of the mated Velcro strips, and stick it to the foam tape in the back of the battery pockets. Peel the backing off the other face and press the battery hatch down to stick to the Velcro. Carefully open the hatch. You might need to use a tool to help unlatch the Velcro so that the strip remains stuck to the hatch. Once open, firmly press the Velcro onto the hatch.
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Figure 2: Example of Zephyr UAS out of the kit
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Figure 3: Example of Zephyr with holes cut, motor mount installed, and wing halves glued together.
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Figure 4: Example of Zephyr assembled.



4.0 Deliverables 

The contractor shall be responsible for preparing deliverables in support of the tasks identified in this SOW.  The contractor will be provided with a complete prototype aircraft as well as templates for most of the various parts, and jigs where needed. The contractor should match the construction quality of the prototype as well as possible. The contractor will manufacture a single copy for evaluation purposes, and will receive feedback on the build quality before proceeding with the other 99 copies. Specific points are listed below.  Also see AQLs listed throughout section three.

	Task
	What will be inspected
	Acceptable Quality Level (AQL)
	Method
	Frequency

	3.1 – 3.11


3.1 – 3.11


3.1 – 3.11
	1 built Zephyr


Random sampling


Test fly Zephyrs
	Built per specifications


Built per specifications


Built per specifications


	Zephyr will be delivered to NPS and inspection by NPS 

Zephyr will be delivered to NPS and inspection by NPS

Fly Zephyrs to ensure quality
	Initial



Every 10th plane



All planes



The surveillance method for the deliverables listed above will be personal observation at NPS.  If performance falls below the AQL defined above, the Contracting Officer’s Representative (COR) shall document the instance(s), coordinate with the Contracting Officer and advise the Contractor.  The Contractor will be requested to review the documentation and provide a written response on how performance will be corrected in the future.  Re-performance of any work for failure to perform in accordance with the specified AQL or task requirement shall be completed at the Contractor’s own expense and at no additional cost to the Government.

5.0 Minimum Technical Requirements 

· 5 years of experience in model aircraft fabrication
· Expertise with foam wings
· Expertise of soldering of heavy gauge wires
· Expertise in connector assembly

6.0 Period of Performance 

Estimated five (5) months from the date of the award.
  
7.0 Place of Performance  

Offsite

8.0 Work Week and Hours of Operation:

The Contractor shall provide services during normal working hours excluding federal holidays. Normal working hours are 0730-1630, Monday through Friday, unless requirements dictate otherwise. Exceptions can be permitted by the COR upon request and at the COR’s discretion.

Work required on-site at NPS shall be performed by the Contractor, as required.  

Following is a list of holidays observed by the Government.   

Name of Holiday				Time of Observance
New Year’s Day		 		1 January
	Martin Luther King Jr. Day			 Third Monday in January
	President's Day				Third Monday in February
	Memorial Day				Last Monday in May
	Independence Day 				4 July
	Labor Day					 First Monday in September 
	Columbus Day				Second Monday in October
	Veteran's Day				11 November
	Thanksgiving Day				 Fourth Thursday in November
	Christmas Day				25 December

If any of the above holidays occur on a Saturday or a Sunday, then such holiday shall be observed by the Contractor in accordance with the practice as observed by the assigned Government employees at the using activity


9.0 Government Furnished Property  

NPS will provide Zephyr II UAS kits, 3DR GPS, telemetry radios and cables, and various equipment to the vendor.  The vendor then assembles these various pieces into 100 functional and flyable UASs.  Exact list of items are contained within the excel file titled, “Zephyr II Parts List”.

10.0 Travel 

No travel.

11.0   Classification  

Unclassified. 

1.0 
1.1 Privacy Act Statement 

“Pursuant to Title 5 United States Code 552a(m)(l), the contractor and all employees of the contractor working under this contract are required to comply with the requirements of 5 U.S.C. 552a (“The Privacy Act of 1974”).”  

1.2 Contractor Identification 

In accordance with DFAR 211.106, there shall be a clear distinction between Government employees and service contractor employees.  Service contractor employees shall identify themselves as contractor personnel by introducing themselves or being introduced as contractor personnel and displaying distinguishing badges or other visible identification for meetings with Government personnel.  In addition, contractor personnel shall appropriately identify themselves as contractor employees in telephone conversations and in formal and informal written correspondence.  

12.0  Non-Personal Services Statement 

Contractor employees performing services under this order will be controlled, directed, and supervised at all times by management personnel of the contractor.  Contractor management will insure that employees properly comply with the performance work standards outlined in the SOW.  Contractor employees will perform their duties independent of, and without the supervision of, any Government official or other Defense Contractor.  The tasks, duties, and responsibilities set forth in the task order may not be interpreted or implemented in any manner that results in any contractor employee creating or modifying Federal policy, obligating the appropriated funds of the United States Government, overseeing the work of Federal employees, or otherwise violating the prohibitions set forth in Parts 7.5 and 37.1 of the Federal Acquisition Regulation (FAR).  The Government will control access to the facility and will perform the inspection and acceptance of the completed work.
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