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Operational Requirements Document


OPERATIONAL REQUIREMENTS DOCUMENT

FOR

FIREBIRD

(Part 3 – Navigation (GPS) Upgrade)

ACAT II

(Section 4. a. Only)

Capabilities Required

Part 1: Excerpts from draft ORD prepared for Milestone B.

Part 2: Additions to draft ORD (Infra-red Thermal Imaging/Recorder System) prepared for Milestone B.

Part 3: Mid-LRIP Draft modification to ORD (GPS Receiver).

This document has been prepared in accordance with CJCSI 3170.01B of 15 April 2001, DODI 5000.2 of 23 October 2000 with Change 1, January 4, 2001, and Interim Regulation, DoD 5000.2-R of 4 January 2001.

All desired performance requirements have been modified to facilitate use of commercial or non-developmental items.

Evaluations of Firebird have concluded that a high probability exist the system will be able to survive and operate through the anticipated threat environment until it is purposely expended on a valid target.


-(list, not provided)

All critical information needs and intelligence support requirements have been considered as stated in the following documents:

-(list, not provided)

The following documents contain requirements for security, information assuredness, and critical infrastructure protection.

-(list, not provided)

The following document contains supportability, data sharing, and interoperability needs of Unmanned Aerial Vehicles (UAVs) and related systems.


-(list, not provided)

Key Performance Parameters (KPPs) are listed separately below (not provided).

For all Threshold/Objective table entries noted below, justification is provided in terms of criteria and rational as relates to the mission unique environment for the Firebird, e.g., wartime, peacetime, and transition missions (not provided).

Documentation is attached which addresses timing of requirement and events that are driving the need (not provided).

The final three paragraphs of Section 4 address Information Exchange Requirement, Logistics Readiness, and Other System Characteristics (not provided).

PART 1: Excerpts from ORD prepared for Milestone B (Block I, July 1998).

4. Capabilities Required.

a. System Performance (Program Goals).

(1) This paragraph would describe mission scenarios (wartime and peacetime, if different), in terms of mission profiles, employment tactics, countermeasures, and environment conditions (all-inclusive: natural and man-made, e.g., weather, terrain, propagation of RF signals, etc.) (not provided).  

(2) System performance parameters.  The following goals are linked to the DoD Strategic Plan, and Component strategic plans.  Cost, performance, and schedule objectives have been developed through use of the CAIV process.

(3) The planned Active Force level is 90 Systems.  There are also 10 systems assigned to Reserve Force Units. A System consists of one ground station and eight UAVs.  A system will be manned (operated, total support less depot, assembled/disassembled, and surface movement) by 4 enlisted personnel.  The total force also includes an additional 10 systems in war reserve.  The planned life cycle is 10 years.  The mission is to locate and destroy light armored mobile forces. An unexpended Firebird UAV is to be capable of executing a safe return and unlimited reuse.  In addition to being ground launched and operated, Firebird Systems will be capable of being launched/operated from the following classes of U.S. Navy ships: CVN 68 (and earlier carriers as appropriate), CG 47, DDG 51, LHD 1, and LHA 1.

	Parameters
	Objective
	Thresholds

	Joint Technical Architecture

Compliant 
	Yes
	Yes

	MTBCF – UAV and Ground Station
	150 hours
	125 hours

	MTTR - UAV and Ground Station
	3 hours
	3.5 hours

	Maintenance – Two levels, field and depot
	Yes
	Yes

	Commercial Hand Tools
	Yes
	Yes

	Crew, enlisted only
	4
	4

	Transport
	Aircraft, CH-47; ground, 

2 ½ truck . Tie-down equipped for surface ship transport including landing craft.
	Aircraft, CH-47; ground, 

2 ½ truck. Tie-down equipped for surface ship transport including landing craft.


	Parameters
	Objective
	Thresholds

	UAV Receive and respond to ground originated commands (see below)
	Yes
	Yes

	Take-off- no wind
	Within 25 feet
	Within 30 feet

	Range-round trip, no wind
	120 Km (240 Km total)
	100Km (200 Km total)

	Cruise (TAS)
	40-80 Kph
	40-70 Kph

	Loiter
	3 hours
	2 hours and 40 minutes

	Explosive
	200-500 lb TNT equivalent
	200-500 lb TNT equivalent

	Weapon Accuracy
	10m CEP
	15m CEP

	UAV Inertial Navigation System (INS)  (capable of future GPS 

integration)
	Weight < 9.3 kg,  accuracy (position) <1 n mile, (heading) 0.02º RMS
	Weight < 11.0 kg,  accuracy (position) <1 n mile, (heading) 0.02º RMS

	UAV video camera
	x18 with continuous zoom mode
	x15 with continuous zoom mode

	UAV equipped for video recording, with second expansion track  for other sensors 
	Yes
	Yes

	Data link for flight controls, sensor(s) signal transmission, and sensor(s) control. Microwave and com satellite relay capability to and from UAV and ground station. Expansion ports for additional sensors, including future GPS integration and related signal management   
	Yes
	Yes

	Video camera mount is four-axis gyrostabilized gimbal device  with max weight of 3.2 kg  
	Yes
	Yes

	Ground station receive and display, as appropriate, data link transmissions
	Yes
	Yes

	Ground station transmit command and control signals
	Yes
	Yes

	Ground station simulation flight control software
	Yes
	Yes

	Ground station/UAV built-in-test
	Yes
	Yes

	CAIV objective 10 year LCC (FY 2000 constant dollars)
	$1.3B
	$1.313B


7.  Schedule:  


a.  The IOC for Block I is Oct 2005.  It is defined as the first 23 operational systems (1 Ground Station, 8 UAVs per system) that are completely deployed to operational Navy and Maine Corps Units.


b.  FOC for Block I is October 2006 (Start of FY 07).  This includes deployment of 55

Block I Firebird systems to operational units and replacement float stocks.

Part 2: Infra-red Thermal Imaging/Recorder System addition to the Milestone B 

(Block I dated September 1998) Firebird ORD

4. Capabilities Required (Program Goals).

(a) System Performance.

(1) This paragraph would describe any change in mission scenarios (wartime and peacetime, if different), in terms of mission profiles, employment tactics, countermeasures, and environment conditions (all-inclusive: natural and man-made, e.g., weather, terrain, propagation of RF signals, etc.) (not provided).  

(2) System performance parameters.  The following goals are linked to the DoD Strategic Plan, and Component strategic plans.  Cost, performance, and schedule objectives have been developed through use of the CAIV process.

	Parameters
	Objectives
	Thresholds

	Dimensions     
	315 x 170 x 230 mm
	315 x 170 x 230 mm

	Weight    
	8 kg
	8.5 kg

	Power   
	28V DC, 55 W
	28V DC, 55 W

	Fields of View    
	 145º and 75º
	135º and 65º

	Field of regard: Elevation
	+20º to -105º
	+10º to 90º

	Azimuth
	 360º continuous
	360º continuous

	Minimum slew rate
	60º/second
	45º/second

	Wavelength    
	7.5-12 µm (micron)
	8-12 µm (micron)

	Resolution    
	320 x 240 pixels
	320 x 240 pixels

	Focal length    
	38 to 152mm
	38 to 152mm

	Electronic zoom   
	x4
	x3

	Sensitivity (will operate at light levels down to or reflectance value)
	1 Lux 
	1.3 Lux

	Data link to ground station (see draft ORD) with IR display at the ground 

station


	Yes
	Yes

	Scanner electronically roll corrected up to:
	± 20º


	± 20º



	Weight and Dimensions
	Weight and dimensions such that the Firebird airspeed, altitude, and range capability are decremented a maximum of one and one half percent each from baseline values.


	Weight and dimensions such that the Firebird airspeed, altitude, and range capability are decremented a maximum of two percent each from baseline values.




	Parameters
	Objectives
	Thresholds

	Maximum Storage Temperature
	170ºf
	150ºf

	Operating Temperature
	-50ºF - +150ºF
	-25ºF - +125ºF

	Weatherproof
	Yes
	Yes

	MTBF     


	UAV 200 hours

G/S 400 hours
	UAV 200 hours

G/S 300 hours

	Record thermal images
	Firebird VCR
	Firebird VCR

	Display uncoooled infra-red images via existing Firebird microwave data link to ground station    


	Yes
	Yes

	Image capture  with auto brightness and contrast   
	12-bit digital processor
	12-bit digital processor

	Autotrack targets    
	Yes
	Yes

	Range to detect a person
	2,400'
	2,000'

	Cold start to video image
	60 seconds
	90 seconds

	Depth of field 
	75' to infinity focus
	50' to infinity focus


Part 3: Mid-LRIP modification to ORD (GPS Receiver/Block II, dated July 2004).

4. Capabilities Required (Program Goals).

a. System Performance.

(1) This paragraph would describe any change in mission scenarios (wartime and peacetime, if different), in terms of mission profiles, employment tactics, countermeasures, and environment conditions (all-inclusive: natural and man-made, e.g., weather, terrain, propagation of RF signals, etc.) (not provided).  

(2) System performance parameters.  The following goals are linked to the DoD Strategic Plan, and Component strategic plans.  Cost, performance, and schedule objectives have been developed through use of the CAIV process.

	Parameters
	Objective
	Thresholds

	GPS receiver functional altitude range above ground level


	200-10,000 feet above ground level where ground levels can range from sea level to 6,000 feet.


	200-10,000 feet above ground level where ground levels can range from sea level to 6,000 feet.



	Data link (See draft ORD)
	Two-way data link between UAV GPS control unit to ground station. 


	Two-way data link between UAV GPS control unit to ground station. 



	Weight and dimensions
	Such that the Firebird airspeed, altitude, and range capability are decremented no more than a maximum of one and one half percent each from baseline values.  Additional, not to exceed dimensions are: 

Receiver: 200mm X 242mm X 150 mm, and 3kg (if listed alone assume configuration includes amplifier and antenna).

(If the amplifier and antenna are listed separately in market research sources, they are not to exceed the following dimensions

Amplifier: 120mm X 90mm X 25mm, 0.40 kg

Antenna: 100mm X 110mm x 30mm, 0.40kg) 


	Such that the Firebird airspeed, altitude, and range capability are decremented no more than a maximum of two percent each from baseline values.  Additional, not to exceed dimensions are: 

Receiver: 200mm X 242mm X 150 mm, and 3.5kg (if listed alone assume configuration includes amplifier and antenna).

(If the amplifier and antenna are listed separately in market research sources, they are not to exceed the following dimensions

Amplifier: 120mm X 90mm X 25mm, 0.45 kg

Antenna: 100mm X 110mm x 30mm, 0.40kg) 




	Parameters
	Objective
	Thresholds

	MTBF: UAV  GPS   configuration
	>5,000 hours
	>4,000 hours

	MTBF: Ground station GPS  configuration
	>2,000 hours
	>1,700 hours

	Weapon Accuracy :  
	5m CEP


	10m CEP



	GPS System Accuracy

-Position

-Velocity

-Time

NOTE:  The more accurate the GPS system, the more accurate the weapon delivery.
	18m 3D SEP

0.3m/s RMS

200 ns

NOTE: SEP = Spherical Error Probable; RMS = Root Mean Square; ns = nanoseconds (smaller is better in each case).


	18m 3D SEP

0.3m/s RMS

200 ns

	Power
	9-36 V DC, 25 W max.


	9-36 V DC, 25 W max.



	Operating Temp (UAV& Ground Station
	-30 to + 70ºC


	-30 to + 70ºC



	LCC
	$34.0M
	$37.0M

	Configuration, UAV/GS
	Miniaturized; to include receiver mount; antenna; antenna amplifier; and combined data transfer module/interface receptacle unit (digital data set)
	Miniaturized; to include receiver mount; antenna; antenna amplifier; and combined data transfer module/interface receptacle unit (digital data set)

	Test Set (UAV&GS)
	To be included
	To be included

	Navigation features
	Continuous computed position (new position every second), line of position fixing, course and speed over all terrain, set and drift, true wind, true bearing, anchoring, and 40 way points.


	Continuous computed position (new position every 1½  second), line of position fixing, course and speed over all terrain, set and drift, true wind, true bearing, anchoring, and 30 way points.



	Reversible Paths
	20 paths with 31 way points each.


	15 paths with 25 way points each.



	Stored Waypoints
	26 stored and transferable set to set over data link interface.


	20 stored and transferable set to set over data link interface.



	Parallel GPS channels
	Parallel GPS channels: 12


	Parallel GPS channels: 6



	Operating (Carrier) frequencies
	Standard L1 (1227.6 MHz) and L2 (1575.42MHz)


	Standard L1 (1227.6 MHz) and L2 (1575.42MHz)




	Parameters
	Objective
	Thresholds

	Equipment mounting
	Quick dzus
	Quick dzus

	Satellite selection capability
	Automatic selection of optimal mix of satellites and when only three are visible automatically operates in altitude hold mode with manual override. 


	Automatic selection of optimal mix of satellites and when only three are visible automatically operates in altitude hold mode with manual override. 



	Start-up delay: Cold start to dimensional fix
	2½ minutes.


	3 minutes

	Electronic warfare features
	Tested effective in high jamming and high spoofing environment.


	Tested effective in high jamming and high spoofing environment.



	Fully capable of interface with Monolithic Ring Laser Gyro/Inertial Navigation System (MRLG/INS)


	Yes
	Yes

	Ground station equipment, except as noted above, have full electronic interface with UAV.  Weight and dimensions are to be compatible with draft product baseline for ground station.


	Yes
	Yes


7.  Schedule


a.  The IOC for Block II (GPS) is May 2007.  It is defined as the first operational Block II system (1 Ground Station, 8 UAVs per system) deployed to an operational Marine Corps Marine Expeditionary Force (MEF).


b.  FOC for Block II is Oct 2008 (Start of FY 2009).  This includes deployment of all 59 systems to operational units and replacement float stocks.  Two of these systems are LRIP items that are a refurbishment of the 2 LRIP items from Block I.
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