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Global Hawk High Altitude Endurance 
Unmanned Aerial System, RQ-4

Executive Summary
•	 Integrated developmental and operational test events 

informed production decisions, which were dependent on 
test completion and performance.  The Air Force Operational 
Test and Evaluation Center (AFOTEC) reported operational 
assessments to the Global Hawk Defense Acquisition Board 
(DAB).  

•	 Measurements of the effectiveness of the imagery intelligence 
and signals intelligence sensors for Block 20 and Block 
30 indicate the system is likely to provide the expected 
intelligence value indicated in the joint-validated requirement.  
AFOTEC noted deficiencies in infrared imagery quality, geo-
location accuracy, training systems, and specific preparations 
for IOT&E.  Limited data constrained accurate measurements 
of suitability, which is a risk area for IOT&E.  Due to the 
volume of developmental testing remaining, entering IOT&E 
before the end of FY09 is high risk.  However, the test 
team’s focus on test efficiencies and tempo, combined with 
the potential to make economical improvements to system 
performance during the next year are important positive 
efforts.  

•	 The Block 40 system significantly lags the development 
and test profile planned by the Air Force in the 2005 
program restructure.  The sensor under development in 
the Multi‑Platform - Radar Technology Insertion Program 
(MP-RTIP) experienced numerous setbacks in testing, 
accumulating a 12-month delay as of the end of FY08.  A 
requirements review by the Joint Capabilities Board resulted 
in a recommendation to prioritize modes and incrementally 
field all required capabilities.  However, the potential exists 
that sensors with operational capability may not be available 
until a year after the delivery of Block 40 aircraft.  

System
•	 Global Hawk is a long-range surveillance and reconnaissance 

system.
•	 The Global Hawk system includes:

-	 An Unmanned Aerial Vehicle (UAV) capable of high 
altitude (above 60,000 feet) and long endurance (greater 
than 24 hours) operations

-	 Launch/recovery ground station and mission control ground 
station

•	 The current Block 10 payload includes infrared, optical 
sensors, and synthetic aperture radar, all of which image 
ground targets and areas of interest.

•	 Ground crews use satellite and radio communications to 
control the system and transmit collected data.

•	 Appropriately equipped distributed ground stations receive 
data either directly from the air vehicle via a data link or 

from the mission control ground stations for exploitation to 
meet the theater commander’s intelligence needs.  Signals 
intelligence will be processed in a similar manner. 

•	 The program plans to produce additional systems of air 
vehicles and ground stations (Blocks 20, 30, and 40) capable 
of greater payloads that include the following:
-	 Imagery intelligence only (Block 20)
-	 Multi-intelligence:  Imagery and Signals intelligence 

(Block 30)
-	 Radar surveillance only (Block 40)

Mission
•	 A unit equipped with this system would provide surveillance 

and reconnaissance imagery and data to the theater 
commander’s exploitation assets, such as the Distributed 
Common Ground Station.  Ground personnel assigned to 
exploit the collected material then develop the intelligence 
products to support theater operations. 

•	 Units with Global Hawk provide persistent intelligence 
gathering through long-range and long-loiter capability when 
other assets are not available.   

•	 The theater Air Operations Center tasks Air Force Global 
Hawk reconnaissance squadrons to either collect imagery 
and signals data in order to answer essential elements of 
information identified by the theater commander or directly 
support a ground unit.

Prime Contractor
•	 Northrop Grumman
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Activity
Block 20

•	 The Combined Test Force (CTF) continued Block 20 ground 
and flight testing at Edwards AFB, California.
-	 The CTF tested the Block 20 aircraft integrated with the 

Enhanced Integrated Sensor Suite (EISS) and production 
ground segments.

-	 Primary accomplishments were sensor calibration, initial 
sensor performance measurements, envelope expansion, and 
endurance assessment of the aircraft.

-	 In an effort to achieve the pace required to begin IOT&E in 
4QFY09, the CTF added second and third test aircraft and 
worked to make test plans more efficient.    

•	 During an integrated test period, AFOTEC accomplished 
an operational assessment of the Block 20 using the 
developmental test data and reported results to the October 
2008 DAB.  The AFOTEC results indicated the following:
-	 The electro-optical sensor demonstrated the required image 

quality.  It exceeded Block 10 performance.
-	 The infrared sensor performed better than the Block 10 

system, but did not meet requirements at the required range. 
-	 Only a small sample size was available from the Synthetic 

Aperture Radar (SAR) sensor due to performance 
deficiencies that delayed its evaluation.  The first images 
after calibration were of poor quality.  Subsequent to the 
operational assessment period, additional image assessments 
indicate that the system meets requirements.

-	 Due to the lack of useful reliability, availability, and 
maintainability data, AFOTEC answered suitability 
measures primarily using engineering estimates of 
performance.  The assessment did not note significant 
suitability deficiencies other than incomplete technical order 
data for maintenance.

•	 The Joint Staff’s Joint Capabilities Board considered and 
approved the Functional Capabilities Board recommendation 
to refine the imagery quality requirement through a joint Air 
Force-National Geospacial-Intelligence Agency study, but 
decided not to change the EISS key performance parameters.

Block 30
•	 The baseline Airborne Signals Intelligence Payload (ASIP) 

completed developmental testing on the U-2 in July 2008 and 
began flight testing on Global Hawk in September 2008.  
-	 Flight testing on the U-2 aircraft demonstrated capability 

across the required spectrum. 
-	 The Air Force conducted an additional flight test period on 

the U-2 to complete all test objectives and avoid deferral to 
Global Hawk flight test.

-	 While the test team eventually accomplished the test 
objectives, test rigor was limited.

•	 AFOTEC accomplished an operational assessment of the ASIP 
sensor on the U-2 using developmental test data and reported 
results to the October 2008 DAB.  The AFOTEC results 
indicated the following:
-	 The system detects signals across the required frequency 

spectrum; however, AFOTEC was able to assess only two 

of 12 required signal types.  Geo-location in a portion of the 
frequency spectrum does not meet requirements.

-	 The operator training system, concept of operation, 
technical data, test planning, and documentation were 
significantly deficient.

•	 The Defense Acquisition Executive (DAE) authorized 
production of three of five ASIP sensors planned for Lot 8 in 
FY08.  Production of the final two sensors is contingent on 
continued progress in Global Hawk flight test.

•	 The first Global Hawk Block 30 multi-intelligence system 
(with EISS and ASIP) accomplished its first test flight in 
September 2008.  This is the only Block 30 multi-intelligence 
flight test asset.
-	 The CTF plans approximately eight months of 

developmental testing on one test aircraft leading up to 
IOT&E in 4QFY09.

-	 The test team continues to mature test plans for the 
four‑phased Global Hawk test program.

•	 The Joint Staff’s Joint Capabilities Board considered the 
Global Hawk signals intelligence key performance parameter 
in light of performance reported by AFOTEC and determined 
that geo-location accuracy is not part of the system key 
performance parameter, but remains a key system attribute.

Block 40
•	 The MP-RTIP payload program was unable to complete the 

Radar System Level Performance Verification test phase.    
-	 Flights tests revealed the contractor’s design for sensor 

calibration was a failure.  System stability is deficient and 
significantly affects performance.

-	 By the end of FY08, a small sample size of SAR 
imagery from the sensor was available for performance 
measurements.

•	 AFOTEC accomplished an operational assessment of the 
MP-RTIP sensor during the developmental test period and 
reported the results to the October 2008 DAB.  The AFOTEC 
results indicated the following: 
-	 While the SAR image quality assessments relied on a 

sample size of only five images, AFOTEC assessed the SAR 
sensor is likely to meet requirements by IOT&E. 

-	 Capability to detect moving targets, stationary 
target position error, information assurance, 
effective‑time‑on‑station, concept of operation, test 
planning, and documentation, training plans, and technical 
publications were significantly deficient.

-	 The DAE delayed long lead funding of four sensors planned 
for Lot 8 in FY08 until integrated testing demonstrates 
better performance.  An assessment update is planned for 
December 2008.

•	 The Joint Staff’s Joint Capabilities Board recommended 
prioritization of basic modes (Spot and Swath SAR and 
Ground Moving Target Indicator (GMTI)) during the 
remainder of the development program.  The board did not 
change or relieve the requirement for all modes (concurrent 
SAR/GMTI, high range resolution, and electronic protection).  
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•	 The program is orchestrating mode prioritization to avoid 
production of Block 40 systems without any capability.  The 
DAE previously procured the first three sensors and aircraft in 
low-rate initial production lots.   

Assessment
Block 20

•	 Test progress lags the planned schedule by six months.  The 
developmental test program has grown to twice the original 
time span (80 weeks vice 40 weeks) due to discoveries in the 
aircraft and sensor.  However, the pace has increased towards 
the end of FY08 and, along with CTF actions to find test 
efficiencies, may result in readiness for IOT&E by 4QFY09.  
Additional discoveries in the aircraft, sensor, or ground station 
will jeopardize the ability of the Service to conduct IOT&E 
in the programmed window and field the system as planned.  
No additional schedule margin is available for the Block 20 
Imagery Intelligence IOT&E in 4QFY09.

•	 Electro-optical and SAR sensors currently meet the 
requirements; infrared sensor performance is less than 
the requirement, but still provides intelligence value.  
System optics, bounded by the size of the aperture, limits 
the improvement possible in the infrared capability.  An 
increase to aperture size requires a major aircraft re-design.  
Operational suitability is unknown.  Endurance with mission 
payloads will meet the 28-hour key performance parameter.  
The readiness-to-test deficiencies identified by AFOTEC are 
significant and need resolution prior to IOT&E.

Block 30
•	 Developmental flight test of Block 30 aircraft equipped 

with the ASIP sensor is behind the planned schedule by 
approximately three months.  Limited schedule margin is 
available for the Block 30 multi-intelligence IOT&E, which 
will be concurrent with the Block 20 IOT&E.  Completing and 
reporting these concurrent evaluations before the Block 30 
production decision in 2QFY10 will be a challenge.

•	 While the integrated testing conducted so far indicates the 
sensor meets most requirements, limitations of signal type, 
sample size, and testing on a different platform (U-2) limit the 
understanding of the signals intelligence operational capability 
of Global Hawk Block 30.  While ASIP integration on Global 
Hawk is very similar to U-2, differences exist in thermal 
management, antenna arrangement, and electro-magnetic 
interface characteristics.  

•	 Multi-intelligence capability on Global Hawk Block 30 is 
unknown.  The first multi-intelligence test flight is 2QFY09.  
The geo-location deficiency requires careful analysis and 
additional testing to determine how operators can mitigate its 
operational impact, or design a fix.  However, the potential 
exists for Block 30 to provide significant signals intelligence 
capability if it can demonstrate it meets requirements in a 
representative operational environment.  As with the Block 20 
system, the Block 30 readiness-to-test issues identified by 
AFOTEC are serious and need resolution prior to IOT&E.

Block 40
•	 Failure to design a useful calibration of the MP-RTIP sensor 

seriously jeopardizes the Air Force’s plan to complete 
Block 40 development in 2010.  Poor system software stability 
significantly limits useful operating time.  The potential exists 
that the contractor will deliver up to six of the 15 planned 
Block 40 systems before there is any operational capability 
available in the MP-RTIP sensor.  The program estimate 
that only 25 weeks are necessary to complete Block 40 
developmental testing is, in light of prior Global Hawk sensor 
integrations and flight test experiences, not credible.  The 
potential for significant extension of the development schedule 
is high.

•	 Prioritization of MP-RTIP “basic modes” (i.e. SAR and GMTI) 
may enable incremental development and test strategies to 
emerge.  Careful analyses of the documented requirement 
and the approved concept of operations are necessary.  The 
current requirement is for Block 40 to support both forensic 
intelligence, surveillance, and reconnaissance (ISR) and 
battle management missions.  Based on the results of the Joint 
Capabilities Board, neither the Joint Staff nor the Service 
plan to change the requirement.  Battle management may still 
be possible without the remaining sensor modes (concurrent 
modes and high range resolution).  However, it is not clear 
that the current Block 40 concept of operations, which highly 
leverages battle management capability, is achievable if only 
basic modes are available.      

Recommendations
•	 Status of Previous Recommendations.  The Air Force made 

progress on four of the eight recommendations from previous 
annual reports.  The remaining previous recommendations are 
valid and deserve resolution.     

•	 FY08 Recommendations:  The program should address the 
following:
1.	 Despite the schedule risk, continue to plan and make 

concerted efforts towards the Block 20 and Block 30 
concurrent IOT&E in late FY09.  Program managers 
and acquisition executive leadership need to ensure the 
necessary resources are readily available to developmental 
and operational test directors.  

2.	 As developmental testing continues in FY09, program 
management should place special emphasis on measuring 
reliability, availability, and maintainability of all Global 
Hawk systems, and feed these measurements into a viable 
reliability growth program.

3.	 Block 20 and Block 30 operational test plans should 
consider and include comparison evaluations using 
Block 10 and U-2 legacy systems to provide a critical 
context for evaluating mission capability.

4.	 Do not increase the Block 20 or Block 30 imagery quality 
requirements thresholds for delivery prior to IOT&E.  Any 
such increase should be for future development.  
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5.	 Establish stability goals for the Block 40 sensor and report 
progress towards meeting the goals as evidenced by flight 
test results.

6.	 Current approved concepts do not account for the system 
capabilities expected at IOT&E and initial fielding.  Update 
Block 30 and Block 40 concepts of operation during early 
FY09 so that AFOTEC can finalize operational test plans.  
The Block 40 concept of operations needs to take into 

account the ISR exploitation and battle management ground 
components that are realistically available at the time 
of test and fielding.  Plans to implement Block 40 mode 
deferral need to inform the user’s concept of operations 
and operational test design.  Complete an analysis of the 
implications of incremental mode development/fielding in 
the Block 40 system on both ISR and battle management 
mission capability. 
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