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hat do you immediately

think of when you hear

the term drone? May be a

small quadcopter used for

recreational flying by growing

numbers of people? May be
a larger machine used by a government agency
for surveillance of national infrastructure?
Both are valid. There are numerous types of
drone in operation around the world. The most
impressive by way of the technology used and
the capability provided are those flown by the
armed forces.

Leading the pack is the United States which

already operates some fascinating fixed wing
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and rotary wing drones, with new types yet to
enter service.

The content of this beautifully illustrated
publication is for the most part dedicated to
America’s most capable, including technology
demonstrators and those serving with the US
Air Force and the US Navy.

Drones don’t tend to score highly in the good
looks department. They are not meant to. Their
design is dedicated to providing endurance,
the carriage of hi-tech payloads and mission
requirements.

Consider three notable types: the carrier
capable X-47 demonstrator, the multi-mission

MQ-9 Reaper, and the nascent MQ-25 Stingray

FOREWORD

US Air Force/Senior

Airman Haley Stevens

- the first unmanned aerial refuelling tanker
designed to launch and land on an aircraft
carrier’s flight deck. Impressive stuff, covered
in full.

Whether you're an avid aviation enthusiast
or somebody with a general interest in aviation,
Drones: Unmanned on the Frontline is an
essential read.

Mark Ayton Editor
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Drones: An Introduction

The technology of aerial wartare is
evolving at a rapid rate. We examine the
changing tace of military drones and how their
use will ensure dominance of the skies.

Global Hawk

David Isby and Mark Ayton detail the
turbulent service life of the US Air Force RQ-4
Global Hawk.

18 Long Endurance

Maritime Surveillance
We spoke with MQ-4C Triton programme
representatives to learn about this fascinating
unmanned aerial system.

2 On the Perch

Mark Ayton details the Northrop
Grumman MQ-8B Fire Scout, the first rotary
unmanned air vehicle to serve with the US

- Navy.

3 6 Underway
The Northrop Grumman MQ-8C Fire
Scout is the latest rotary winged UAV added to

/' ' the US Navy's inventory.

4 4 Reaper: America’s
Mulhrole UAV
We spoke with members of the US Air Force’s

432nd Wing about maintaining, flying, and
operating the MQ-9 Reaper.

5 6 Stingray: The Unmanned,
Currler ased Tanker

The US Navy’s nascent MQ-25 Stingray is

the first carrier-based UAV to offer aerial

refuelling.

6 Made in England: Taranis
We examine BAE Systems’

unmanned Taranis technology demonstrator,
one of the most advanced air vehicles ever
flown.

Unbelievable
Mark Ayton details the now-retired US
Navy X-47B Unmanned Combat Air System

Demonstrator.

78 Embarked, Unmanned and

US Air Force/Senior Airman Elora McCutch
ir Force/Senior Airman Elora McCutcheon 9 Californian and Attritable

We spoke with Kratos” unmanned
division president, Steve Fendley about the
company’s XQ-58 unmanned air vehicle.

US Air Force/Sgt Joshua King

US Marine Corps/Sqt Michele Hunt

98 K-MAX in Afghanistan
We spoke with Steve Athanas about

his experiences of operating the Kaman
K-MAX unmanned helicopter during combat
operations in Afghanistan.

'Io 4 Bound for Lincolnshire
General Atomics UK call it the
MQ-9B SkyGuardian, the Royal Air Force

call it the Protector RG 1, and it's coming to
Lincolnshire.

'I l Mosquito

Mark Ayton provides an overview
of the UK's nascent loyal wingman air vehicle
being developed by Team Mosquito.
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MILITARY DRONE EVOLUTION

Editor, Mark Ayton provides a brief evolutionary
overview of military drones in a modern-day context.

An RQ-2B Pioneer unmanned air vehicle attached to the pneumatic launch truck before take-off. The Pioneer
was used by the US Marine Corps for basic reconnaissance and was one of the first unmanned air vehicle
systems fo enter service with the US Department of Defense. US Marine Corps/Cpl Brandon Roach

rones have been in operation in

one form or another for decades.
Placing a timeline to that statement
depends on your judgement as to
what constitutes a drone. There
have been many types in operation
including unmanned balloons, aircraft modified
for unmanned missions and remote-controlled
operation, purpose-built jet-powered air
vehicles used as aerial targets, and of course
those designed and built as remotely piloted air
vehicles, usually lown by aircrew operating in a
ground control station.

The term drone refers to an unmanned air
vehicle (UAV), one that is controlled by an
operator using either manual or autonomous
flight control modes and information fed
from GPS and sensors. The US Department of
Detense, probably the largest drone operator

6 WWWKEY.AERO

“Unmanned
systems wiill
continue being part

of martime ops.”
|

in the world, uses a group classification system

based primarily on the air vehicle’s gross weight.

In parallel, military drone manufacturers also
class their air vehicles based on performance.
Medium altitude long-endurance or MALE is

one such example.

The core topic of this book is military drones,

types that in general are designed to gather
imagery and signals intelligence, and to strike

targets with precision-guided munitions, but
other mission sets are undertaken by specific
types.

Given the technology built into military
drones and the resultant capability there is a
perception that unmanned air vehicles have
started to transform armed combat and given
the pace of technology advances they may
continue to do so. According to Lynn Davis a
senior fellow with the RAND Corporation,
unmanned air vehicles are fundamentally
misunderstood: “Their champions wrongly
contend they are revolutionizing wartare...A
number of policymakers and experts have
described armed drones as revolutionizing
the way nations conduct war, putting their
development in the same category as the
advent of air power or even the atomic bomb.
If armed drones are indeed revolutionary, their



presence on one side but not the other would
decisively tilt the battlefield in favour of their
possessor. But this is not the case given the
vulnerability of long-range armed drones to air
defence systems. This conclusion could change
with technological advances in automation,
miniaturization, stealth, and other fields.
Swarms of smart drones acting autonomously to
overwhelm air defences could prove to be truly
transformative weapons. But such capabilities,
if they ever exist, will be transformative because
of their autonomous systems more than the
unmanned platforms that carry them.

“Armed drones are more transformative
against insurgent movements or others that
lack even basic air defences. In these cases,
the greater precision and loiter time of armed
drones, as well as lower cost, can change the
battlefield in favour of the counterinsurgent
by enabling targeting that would otherwise be
too risky or too costly... The benefits and limits
of long-range armed drones suggest they offer
their users significant capabilities but are only
transformative in rare circumstances. They are
operationally attractive in the fight against al
Qaeda and the Islamic State but are best viewed
as conventional weapons such as aircraft.”

Lynn Davis also points out that: “Some argue
that armed drones are inherently destabilizing
and illegitimate, and establishing standards
for their use—norms—would create an aura
of legitimacy where none should exist. Others
argue that armed drones are just like any other
weapon and attempts to develop norms will
only tie the hands of the United States, while
doing nothing to constrain others...Like it
or not, this genie cannot be put back in the
bottle. United States [drone] use is establishing
precedents that other nations might follow.
While they may not transform warfare, armed
drones provide the ability to identity and kill
an individual from a standoff distance in a
way that is unprecedented and unsettling to
many people... The challenge in establishing

MQ-1 Predator 03-123/CA assigned to California Air National
Guard's then 163rd Reconnaissance Wing back in January
2012. US Air Force/TSqt Effrain Lopez

international norms will be to define rules that
preserve the rights of countries to use these
systems in legitimate ways against legitimate
threats (senior al Qaeda or Islamic State
terrorists) while constraining illegitimate uses
(political dissidents).”

In reality, the US armed services and the
Royal Air Force are procuring more drones with
greater performance and capability as shown in
this book’s coverage.

On March 16,2021, the US Department of
the Navy released its Unmanned Campaign Plan.
One of its five goals seeks to advance manned-
unmanned teaming effects within the full range
of naval and joint operations.

In a message, Chief of Naval Operations,
Admiral Gilday said: “As the Navy adapts to
an increasingly complex security environment,
it is imperative that we understand what our
future force will need to operate both in day-
to-day competition as well as a high-end fight.
Unmanned systems have and will continue to
play a key part in future distributed maritime
operations, and there is a clear need to field
affordable, lethal, scalable, and connected
capabilities. That is why the navy is expanding and
developing a range of unmanned aerial vehicles,
unmanned undersea vehicles, and unmanned
surface vessels that will play key roles as we shift
our focus toward smaller platforms that operate in
a more dispersed manner. Unmanned systems will
provide added capacity in our future fleet — in
the air, on the surface, and under the water. The
campaign plan will serve as the comprehensive

“The USAF is
considering a fleet
with more drones

than manned jets.”
-

strategy for realizing a future where unmanned
systems serve as an integral part of the navy’s
warfighting team.”

Underscoring the need for unmanned systems,

Commandant of the Marine Corps, General

David Berger said: “The speed with which
unmanned technology is available to US, allied,
and adversary forces requires that we have both a
vision and roadmap for maximizing this capability.
The Marine Corps requires unmanned air, surface,
and ground systems to fully exploit our inherent
expeditionary nature and capabilities. Partnered
with our shipmates in the Navy, we will provide a
Joint Force Maritime Component Command that
supports the Joint Force in the unique maritime
domain we inhabit. When operating forward, in
small groups, under austere conditions, the ability
to maximize unmanned systems to create outsized
effects for our allies and against our adversaries is a

key element of our future success.”

In mid-May, speaking at the McAleese Defence
Conference in Washington DC, Air Force Chief
of Staff General CQ Brown said the service is
seriously considering building a fighter fleet
equipped with more drones than piloted aircraft.
He said: “Part of our analysis in a simulated
war game was to take a look at the mixture of
manned platforms and unmanned platforms. So,
what does a future fighter squadron look like,
how many aircraft versus how many unmanned
platforms does it have? And then, how do you
train differently as you do this? I don’t currently
have the answer to what that mix might be, but

we are laying the groundwork today to guarantee
the service has the ability to make such a shift in

the future.”

In terms of combat employment, US Air
Force and Royal Air Force drones continue to
play significant roles in combat operations in
southwest Asia. While the US Navy and Marine
Corps continue to deploy a variety of unmanned
air vehicles in surveillance roles from ship and
land bases. As Lynn Davis said, the military drone
genie is out of the bottle. @
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NORTHROP GRUMMAN RQ-4 GLOBAL

n peacetime, new-production military
aircraft are seldom removed from service
because they are not considered worth

the cost of operating and maintaining
them. It was a surprise to many when

the announcement came in early 2012
that the US Department of Defense’ FY2013
budget request would terminate the planned
production of 31 (reduced from 42 the year
before) Northrop Grumman Block 30 RQ-4A
Global Hawks. The request also provided for
18 of these high-altitude unmanned air vehicles
(UAVs) with the US Air Force be withdrawn
from service and stored. At the time 14 were
built and four were in production at a cost
$3.4bn. A turther three already contracted

for would also be cancelled. The Air Force
estimated cancellation would save $2.5bn in the
future.

Outperformed by the U-2

Apparent failure of the Block 30 was significant
because it was the first UAV intended from
the outset to take over an entire mission area

8 WWWLKEY.AERO

from manned aircraft, that of high-altitude
intelligence, surveillance, reconnaissance (ISR).
Instead, the mission continued to be carried
out by the Lockheed Martin U-2, the classic
60-year-old Kelly Johnson design. A further
$1.1bn previously budgeted for the Global
Hawk was re-allocated to the U-2. The abiliey of ~
the U-2 to adapt better than the more advanced
Block 30 suggested that the rise of the UAV
was not to be as rapid or comprehensive as its
advocates had believed.

The US Air Force and its credibility were
damaged. Once again, the Air Force failed
to effectively manage a major procurement
programme. Given the concerns over the F-35
Joint Strike Fighter at the time, this could not
be presented as an aberration. Generals and
service secretaries that testified in favour of the
Block 30 programme before the Congress and
signed statements that it was vital to national
security, year after year, were revealed, without
apology, to be badly and expensively mistaken.

As anticipated, the news that the Air Force
intended to pull its new high-capabilityand <




David Isby and Mark Ayton detail the turbulent
service life of the US Air Force RQ-4 Global Hawk.
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NORTHROP GRUMMAN RQ-4 GLOBA

high-cost UAV from service went down badly
with the Congress . On March 6, 2012, the
House Appropriations Committee announced
that it would conduct its own investigation

of the decision. The House of Representatives
passed the FY2013 appropriations and
authorisation bills with language that prevented
the Block 30’s withdrawal from service and
added funds to keep them operational.

The Senate Armed Services Committee did
not act to block the cuts, but the appropriations
committee approved a bill with language similar
to its House counterpart. Other bill language

10 WWW.KEY.AERO

required reports on the cost impact of the Block
30 cancellation. But, facing bitter political
divisions in an election year, looming large-scale
defence cuts, and its own inability to pass either
a final defence authorisation or appropriation
bill by the time the fiscal year ended on
September 30, 2012, the Congress was unable
to provide more money to keep the Block 30s
flying permanently. But neither did they vote to
approve the request to withdraw them.

On September 18, 2012, the Air Force
announced it would keep the Block 30s in
service until at least September 30, 2013 or

This shot of Block 40 RQ-4B Global Hawk shows
the 319th Reconnaissance Wing tail flash applied
fo its assigned air vehicles. US Air Force/Senior
Airman Elora McCutcheon

Avionics specialists with the 12th Aircraft Maintenance

Unit prepare RQ-4 Global Hawk 02-2010 for a runway
taxi test at Beale Air Force Base, California. US Air Force

until Congress voted for the service to do
otherwise. Lieutenant General Larry James,
the then deputy chief of staff for intelligence,
surveillance, and reconnaissance, said at the
annual Air Force Association convention in
Washington: “The intent of Congress so far in
general is they would like us to keep flying the
Block 30 Global Hawk fleet, so right now we
are planning to continue to fly them until we
get definitive guidance from Congress .”
Compromise solutions such as retaining 18
Block 30s in service remained a possibility.
Meanwhile, though the future remained
uncertain, Block 30 Global Hawks flew
throughout 2012, with Northrop Grumman
responsible for operations and maintenance
under a contract with the Department of
Defense. At the time, the objective was to
deploy one orbit comprising three UAVs each at
Naval Air Station Sigonella on Sicily, Anderson
Air Force Base on Guam, and Al Dhafra Air
Base in the United Arab Emirates. Air vehicles
not being used for operational tasking were used
for training at Beale Air Force Base, California
or in maintenance or modification.

An Expensive Failure

Washington had no shortage of explanations
for the failure of the Block 30 Global Hawk
programme, which had been marked by

multiple crashes. Three prototypes had crashed

between 1999 and 2002 alone.

On August 20, 2011, one of two EQ-
4B Block 20 Global Hawks modified for
communication relay missions using the
Battlefield Airborne Communications Node
(or BACN mission payload) crashed in
Afghanistan.

Stand-downs resulting from the accidents
repeatedly delayed development.

But cost was the critical reason for the Block
30 cancellation given that the U-2 force was



seen as being available for the same mission.
Ultimately, the Block 30 was cancelled
because it lost the battle for scarce resources
with the aircraft it was intended to replace.

When the then Deputy Secretary of
Defense, Dr Ashton Carter made the
announcement of the Block 30 termination
on January 26, 2012, he said: “That’s the tate
of programmes that are too expensive.”

Based on production quantities, the Block
30 per-unit cost was $215m.

General John Jumper ret'd, former Air
Force chief of staft was quoted in the press as
having said: “It we had to do it all over again,
we would do it differently. ... We did not do
a good job on controlling the requirements
of making the Global Hawk a plug-and-play
platform”

The then Secretary of Defense Leon
Panetta said: “The cost of the Global Hawk
programme would significantly exceed
the cost of the U-2, so we cancelled Block
30 Global Hawk and extended the U-2
programme. In Cﬂngressional testimony,
he explained: “When you look at cost
effectiveness, actually the U-2 provides an
even better picture at a lower cost and does
the job.”

General Norton Schwartz, then Air Force
chief of staff said: “The Global Hawk system
has proven to not be less expensive to operate
than the U-2 and in many respects the Block
30 system is not as capable — from a sensor
perspective — as the U-2.”

On February 17, 2012, Air Force
Lieutenant General Larry Spencer, told the
House Armed Services Committee: “The
Block 30 Global Hawk has fundamentally
priced itself out of our ability to afford it
when the U-2 gives in some cases a better

capability and in some cases just a slightly less

capable platform.”

“Initially, the US Air

Force planned to

procure 22 Block 40
Global Hawks.”

Making it possible for the U-2 to do
the Block 30’s planned roles, the Joint
Requirements Oversight Council of the Joint
Chiefs of Staft, which approves requirements
tor US torces and weapons, reportedly reduced
operational requirements from six to three
high altitude orbits. While these orbits had
previously been required to be up to 1,200nm
from base, under the reduction they could be
400nm away, important when the U-2 can
remain in the air for some 12 hours, compared

to 30 for the Global Hawk.

Fall of the Block 30

Perhaps the biggest factor of the Block 30 cut
was how it reflected on the US Air Force’s
inability to contain costs over the life of the
Global Hawk programme. A fact underlined
by two previous cost overruns, in 2005 and
2011. These, under the provisions of the
Nunn-McCurdy amendment, required the
Pentagon to explain to Congress why the
programme should not be cancelled and what
steps it was taking to get better control of the
cost growth. Air force explanations, which the
Congress accepted, were undercut by the 2012
announcement to cancel the programme and
store the existing Block 30s.

Block 30 payloads - the Northrop Grumman
Airborne Signals Intelligence Payload (ASIP)
along with the associated legacy RAS-1R signals

intelligence collection system and the Raytheon

A US Air Force BACN-equipped EQ-4B Global Hawk waits for its take-off
clearance af an undisclosed base in Southwest Asia. The Battlefield Airborne
Communications Node or BACN functions as a persistent gateway, bridging
diverse tactical data links and voice communications fo improve buﬂleﬁeld
communications. US Air Force/SSqt Eric Harris

Enhanced Integrated Sensor Suite (EISS) -

failed to out-perform existing high-altitude
ISR sensors. The Block 30’s synthetic aperture
radar (SAR) proved to be fully effective only at
short range, ASIP proved to have limited geo-
location capability and the EISS infrared sensor
had a short stand-oft range, which required the
air vehicle to get close to its targets.

To this day, the gold standard high-altitude
sensor remains the U-2’s multispectral SYERS
(Senior Year Electro-Optical Reconnaissance
System), which simultaneously looks at the
same scene in three visible light and three
infrared frequency bands.

General Spencer testified that the imagery
produced by the U-2 was far superior to that
produced by the Block 30 and cheaper at
$2,830 per flight hour for the U-2 compared
with $6,710 for the Global Hawk, in 2011
dollars. These figures reportedly contradicted
those supplied to congressional staffers in 2011,
which showed the total cost per flight hour for
both aircraft to be some $42,000.

The payload-limited Global Hawk design
is less adaptable than the aging U-2. A
considerable development effort was required
to increase an early Block 10 air vehicle’s

1,0001b payload to the 3,0001b available to
Block 20 and Block 30 aircraft. But this is

still less than a U-2’s 5,0001b payload, which
enables Lockheed’s high-flying snooper to carry
heavier sensor payloads and datalinks. Every
pound devoted to fixing sensor limitations had
to be found from a weight saving elsewhere. In
military aviation, savings in weight are usually
paid for through higher procurement costs and
reduced performance.

Two major setbacks took place in the Block
30’s test programme in 2011, as its termination
was decided. The Department of Defense’s
director, operational testing and evaluation,

reported the Block 30 was not operationally 2
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effective nor operationally suitable; and Air
Force operational testers declared significant
limitations with the aircraft.

As part of its operational test programme, a
Block 30 was tasked with narcotics interdiction
missions over Latin America for US Southern
Command. During this test phase, the Block
30 was giving a 41% mission capability rate, in
part because of a troublesome electric generator
(since replaced) and because Block 30 spares
had been procured at an unsustainable low
rate to save money. Despite this, on August

12,2011, Air Combat Command (ACC)
declared that the Block 30 had achieved initial
operational capability (IOC), with four air
vehicles and the ability to maintain a single
persistent orbit with one spare aircraft.

Despite successtul operational missions
flown to survey areas of Japan devastated by the
tsunami and support coalition air operations
against Libya, the US Air Force came to see
cancellation as the best solution for its Block

30 fleet.

Earlier in 2011, both BACN-equipped EO-
4B Global Hawks provided communication
relays for the raid that resulted in the death of
terrorist leader Osama bin Laden.

The year finished with some decent statistics.
On operations the type posted an 83% mission

availability rate, 18% above the set requirement.

That December, when an RQ-4 Global Hawk

completed the type’s last mission over Iragq,

In FY2015 the Air

Force continued to
operate 18 Block

30 RQ-4s.”

| > I

Northrop Grumman’s high-flyer had Hown
1,146 sorties, comprising 21,346 hours of
combat time, without loss.

RQ-4 Global Hawk aircraft lew just 5% of
the Air Force’s high-altitude reconnaissance
sorties but gathered more than 55% of time-
sensitive targeting imagery used for strikes.

Block 40

Initially, the US Air Force planned to procure
22 Block 40 Global Hawks equipped with the
X-band ZPY-2 modular, active electronically
scanned array (AESA) radar system. The set
was developed under the multiplattform-radar
technology insertion programme dubbed MP-
RTIP, with the capability to detect moving and
fixed targets.

In 2011, an Air Force decision to cut Block
40 procurement from 22 to 11 triggered the
programme’s second Nunn-McCurdy breach.
The statutory provision known as Nunn-
McCurdy is a tool for Congress to use to hold

the Department of Defense accountable for cost
growth on major defence programs.

Block 40 received its airworthiness certificate
in April 2012 and has been in operation with
the 69th Reconnaissance Group based at Grand
Forks Air Force Base, North Dakota since
August 2012.

Annual reports by the DoD’s director,
operational test and evaluation, since FY2014

detailed the progress made during various Block
30 and Block 40 test events.

FY2014
The 2015 Presidential Budger fully funded the

Global Hawk programme, resolving several
years of programmatic uncertainty.

Block 30 activity: The Air Force continued to
acquire and pursue upgrade programmes for the

ASIP sensor. In addition, the Air Force planned
to modify some Block 30 RQ-4B ASIP sensors
for transfer and deployment on the U-2 Dragon
Lady in FY2014.

Block 40 activity: The Air Force continued
developmental testing of the Block 40 RQ-
4B system in FY2014 in preparation for the
planned IOT&E in FY2015.

The programme was supporting operational
employment, with two systems in the US
Central Command area of operations and
two systems to the US Pacific Command area
of operations. The operational capability of
these systems was limited but supported the




immediate requirements of the respective
combatant commanders.

The Air Force completed six planned
interoperability

test flights and three integrated system
evaluation test events with US Air Force
Distributed Ground Stations (AF DGSs) to
demonstrate system maturity and improve the
exploitation and dissemination of Block 40
RQ-4B data.

The Air Force also implemented a number
of radar system and image processing changes
intended to address synthetic aperture radar
image quality problems observed during
the FY2013 Block 40 RQ-4B Operational
Utility Evaluation. The impact of the software
and processing upgrades was subsequently
demonstrated and fully evaluated during the
Block 40’s IOT&E in FY2015.

Previous acquisition strategies resulted
in Block 30 and Block 40 being managed as
separate programmes. Given the full funding
awarded in the 2015 Presidential Budget, the
US Air Force revised its acquisition strategy and
worked to bring all Global Hawk variants into
one cohesive programme. Block 30 and Block
40 had separate operational test requirements,
so the Air Force developed a combined
approach to codity the varied operational test
requirements and identify test agencies and
resources required to complete the evaluations.

Block 30: Since the combined RQ-4B Block
30/ASIP IOT&E in 2011, the Air Force
corrected most RQ-4B air vehicle reliability
and availability problems and implemented a
limited number of previously planned system
improvements. However, due to programmatic
issues resulting from the previous DOD

decision to retire the RQ-4B fleet, the Air Force
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had not conducted a comprehensive FOT&E
to verity correction of all major IOT&E
deficiencies.

Block 40: The Air Force continued to execute
developmental testing which led to IOT&E
in FY2015. Initial results from key integrated
system evaluation events with the AF DGS
showed improved maturity in ZPY-2 radar
system stability and interoperability.

Field data from US Central Command
indicated that software fixes and procedural
workarounds had improved suitability in
comparison to FY2013 Operational Utility
Evaluation performance.

All sensor modes and the enduring Tasking,
Collection, Processing, Exploitation and
Dissemination system were rigorously tested

and fully characterised during the IOT&E in
FY2015.

Completion of Block 40 developmental test
events was delayed due to slower than expected

NASA Global Hawk No.872 during an instrument checkout
flight. Configured with yellow and black pods housing doud

particle probe instruments used during the ATTREX campaign
of 2014 over the western Pacific Ocean. NASA/Tom Miller

maturation of AF DGS software necessary to
receive and exploit ZPY-2 radar data.

FY2015
In February 2015, USD(AT&L) approved a

multi-year $3.5bn upgrade and modernisation

development programme to correct previous

capability shortfalls identified during the 2011

Block 30 RQ-4B IOT&E; address emerging

component obsolescence problems; and
significantly upgrade system sensor, ground
station, and communication systems.

Block 30 activity: The Air Force continued

to sustain operations for 18 Block 30 aircraft at
Beale Air Force Base, California, and at forward

operating bases in US Pacific Command,
US Central Command, and US European
Command areas of operation.

In addition, the Air Force developed a
test strategy that included re-evaluation

of previously identified ASIP/SIGINT

!"41“"'.‘
d ‘.“-.-..' "

-

R A R A R ok Sy AR s = the flight line af Grand Forks Air Force Base, North Dakota, ...'---m--
S | 5 , S wEE | | TS o M o e home of the 319th Reconnaissance Wing. US Air Force/ -
Sen ior Alrmun Eloru Mc(m:heon

s

! ..-...r‘*'--l:t‘f-l--l-'- -l-i-“""""‘""fl J '

e S
- _ - -

!'L] &
|



mission capability shortfalls, interoperability
deficiencies, MS-177 sensor integration,
weather radar performance, and mission
planning upgrades, all to be included in the
Block 30 follow-on test and evaluation in

FY2018.

Block 40 activity: In FY2015, the Air Force
continued to employ two Block 40 RQ-4B
development systems with limited operational
capabilities in the US Central Command area
of operations. Two additional systems were
deployed in the US Pacific Command area of
operations. All four systems were fielded in
FY2013 and FY2014 to support combatant
commanders’ requests for additional airborne
ISR support.

Following numerous developmental test
delays, the Block 40 IOT&E ran between
September and December 2015. Delays were
caused by a number of factors that included
synthetic aperture radar image quality and
system stability problems encountered during
the FY2013 Block 40 Operational Utility
Evaluation, and a delayed delivery of AF DCGS
system software changes necessary to support
Block 40 operations.

Block 30 assessment: Since the combined
Block 30/ASIP IOT&E in 2011, the Air
Force had corrected most air vehicle reliability
and availability problems and implemented
a limited number of previously planned
system improvements. However, due to the
programme’s uncertainty driven by the FY2013
DoD decision to retire the RQ-4B fleet, and
the subsequent reversal of that decision, the
Air Force had not conducted a comprehensive
FOT&E to verity correction of all major
[OT&E deficiencies.

During FY2015, the Air Force was planning
to conduct FOT&E in conjunction with the
initial phases of the RQ-4B modernisation
programme in FY2018. FOT&E was expected
to include a complete re-evaluation of the Block

30 SIGINT mission capabilities with the ASIP

sensor, and assessments of previously identified
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ground station, air vehicle, communication
system, interoperability, and cybersecurity

shortfalls.
Block 40 assessment: Since FY2013, the

Air Force implemented a series of software
changes to improve the ZPY-2 radar’s stability
and performance. IOT&E began in September
2015, included 10 sorties, and concluded in
October 2015. Additional data collection and
analysis continued until the end of December

2015.

FY2016
Based on the Block 40 and ZPY-2 IOT&E

staged in late 2015, the system demonstrated
the capability to provide exploitable SAR and
GMTTI data. Both SAR and GMTT data met
most operational requirements and provided
actionable intelligence products to operational
users.

However, inadequate training, procedures,
tools, communication, and management
hindered the ability of the AF DCGS to exploit
GMTTI data in near real-time.

The Block 40 was found to be operationally
suitable, could generate and sustain the long-
endurance missions necessary to support
Nnon-continuous operations representative of the
then current combat tempo.

Despite initial requirements for a single
Global Hawk orbit to provide near-continuous
on-station coverage for 30 days, the Air Force
adopted a combat tempo of three long
duration (approximately 28 hours) sorties a

“NATO accepted its
fifth and final RQ-
4D at Sigonella in

November, 2020.”

week over 30 days or more.

FY2017

DOT&E discontinued oversight of the Block
40 programme in September 2016 since the
[OT&E was complete and the Air Force did
not plan to implement any major capability
enhancements to the plattorm.

On February 8, a Block 30 aircraft equipped
with a UTC Aerospace System’s MS-177 sensor
made the maiden flight: the start of a six-month
integration, test and qualification phase at
Edwards Air Force Base, California. The MS-
177 is a high-resolution, long-range sensor used
to precisely identify targets, day, or night, on
land or sea.

'The MS-177 radiated high levels of EMI
during Northrup Grumman developmental
testing in an anechoic chamber, which could
interfere with the ASIP system, producing false
signal detection reports. During FY2017, the
programme was evaluating the problem to
determine an acceptable solution.

Significant delays were encountered when
the RQ-4B platform transterred MS-177 sensor
images to the DGS installation using the legacy
system link. Although the RQ-4B is a strategic
platform, the delays did not allow the operator
to determine when to reacquire an image or
allow the exploitation of imagery in near real-
time to support operational intelligence needs.

FY2018

AFOTEC originally planned to conduct

an Operational User Evaluation (OUE) on
the Block 30 MS-177 system in mid-2017.
Delays to the start of the OUE occurred

due to problems with weather radar testing,
technical order development, and a software
deficiency that could result in loss of air vehicle
control while in flight. That software build was
also used for the Block 30 MS-177 aircraft.
Northrop Grumman modified the deficient
software code, and Air Combat Command’s
53rd Test and Evaluation Group observed

RQ-4 Global Hawk 02-2022/BB at Robins Air Force Base,
Georgia, home of the Warner-Robins Air Logistic Complex
where the air vehicle was the first of its type to undergo a

repaint. US Air Force/Roland Leach




developmental ground and flight tests in
October 2018. Ofhcers assigned to the 53rd
TEG confirmed the deficiency was mitigated by

the new software code.

FY2019

AFOTEC conducted the Block 30 MS-177
OUE between June and September 2019.
However, AFOTEC did not accomplish all of
the imagery testing documented in the test plan
because it attempted to remain to schedule with

Air Combat Command’s early fielding schedule.

At the time, ACC planned to field two
aircraft equipped with the MS-177 sensor in
2QFY2020 to support combatant command
operations.

Based on preliminary analysis, the MS-

177 system demonstrated the capability to
provide EO and IR imagery data. The sensor
completed long-endurance missions necessary
to support operations at a peacetime or a non-
crisis operational tempo. Although the system
did not meet all of the joint interoperability
requirements, it did not significantly degrade
mission effectiveness.

Implementation of the Goshawk network
architecture and Swift Broadband, which added
system complexity and resulted in increased
datalink outages. Any datalink bandwidth
restriction could render the system unsuitable
for some sensor modes, such as persistent
Imaging.

In early December 2020, Northrop
Grumman successtully completed the first
RQ-4 flight of the Global Hawk ground station
modernisation programme at Edwards Air
Force Base, California. A modernised Global
Hawk ground station features new cockpit
displays, the ability to fly all Global Hawk
variants without software or configuration
changes, simpler maintenance interfaces,
and improved situational awareness and
environmental conditions for pilots and sensor
operators.

A pilot assigned to the 7th Reconnaissance Squadron prepares to launch
an RQ4 Global Hawk from a launch and recovery element at Naval Air
Station Sigonella, Sicily. Aircrew from the 7th RS perform maintenance
and launch and recovery operations to mission aircrew located af Beale Air
force Base, California. US Air force/SSqt Rumon Adelan

“A Block 30 aircraft
equipped with
MS-177 made the
maiden flight on

February 8, 2017.”

Other Operators

At the May 2012 NATO summit in Chicago,
a contract was finally signed for NATO’s five
(reduced from eight) modified MP-RTIP-
equipped Block 40 RQ-4D Global Hawks
for its Alliance Ground Surveillance (AGS)
programme.

Some 13 NATO members contributed to
buying and operating the Global Hawks. Total
procurement cost, including the construction
of a main operating base at Naval Air Station
Sigonella, Sicily and buying 15 ground control
stations and equipment was estimated at €1bn,
while a 20-year operations period including
maintenance was expected to cost a further
€2bn.

NATO accepted its fifth and final RQ-
4D at Sigonella on November 19, 2020 at
the end of a 20-hour flight from Palmdale,
California. NATO’s AGS management agency
and the Italian airworthiness authority have
since completed their certification processes
to complete hand-over of the system to its

operators assigned to the NATO AGS Force.

On February 15, NATO’s Supreme Allied

Commander Europe, General Tod Wolters,
declared initial operational capability for

NATO’s RQ-4D system.

Republic of Korea
On December 12, 2014, the US Air Force
awarded Northrop Grumman a $657m contract

to deliver four RQ-4 Global Hawk air vehicles,

two spare engines and ground control stations
to the Republic of Korea Air Force (RoKAF).
The contract was awarded under the US foreign
military sale programme.

Seoul’s first aircraft arrived at Sacheon
Air Base on December 23, 2019 and was
subsequently assigned to the newly established
39th Tactical Reconnaissance Group.
According to the South Korean news agency
Yonhap, in June 2020, a military official said
the RoKAF planned to start flying operational
missions, rather than training flights local to
Sacheon, during the latter part of 2020 once the
fourth and final aircraft had been delivered. The
fourth aircraft arrived at Sacheon in September
2020, two months before a TCPED ground
system was commissioned. The ground system
is used for tasking, collection, processing,
exploitation, and dissemination of all data

gathered by Global Hawk.

Japan

In November 2018, the Japanese government
awarded a $489m contract for three Block 30i
RQ-4 Global Hawk air vehicles, two ground
control stations, spares, and support equipment.
The Block 30i features an enhanced version

of the Raytheon EEIS integrated sensor suite
payload.

Tokyo's first RQ-4B made its first flight from
Air Force Plant 42 at Palmdale, California on
April 15, 2021. Jane Bishop, vice president
and general manager, Northrop Grumman
autonomous systems said: “The unarmed
RQ-4B Global Hawk will provide Japan with
on-demand intelligence, surveillance and
reconnaissance information supporting the

Japan Air Self-Detense Force’s missions of

protecting borders, monitoring threats and
providing humanitarian assistance in times of
need.”

In May 2021, Northrop Grumman won a
$58.6m contract to provide contractor logistics
support services to include in-country =
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personnel, mission planning,
contractor field teams, contractor

inventory control, reach back support and
software maintenance at Misawa Air Base, Japan
- the future home of the JASDF RQ-4 fleet. Air
vehicles will be assigned to a squadron within
the Teisatsu Kokutai or Air Reconnaissance

Group

Germany
In May 2013, German Defence Minister
Thomas de Maziere announced the cancellation
of the Bundeswehr’s Block 20 RQ-4E Euro
Hawk programme, designed to conduct
high-altitude signals intelligence (SIGINT)
collection.

The first aircraft had arrived at Manching
Airfield on July 21, 2011. After undergoing
a period of modification which included
the integration of an EADS-designed Isis
SIGINT collection system, air vehicle 99+01
started ground testing with Wehrtechnische
Dienststelle 61, the Bundeswehr’s aircraft test
centre at Manching in the summer of 2012. A
contract for the four follow-on air vehicles was
not signed, though the Bundeswehr reportedly
spent over €500m of the estimated €1.2bn
programme cost.

NASA
NASA’s Armstrong Flight Research Center
operates three Global Hawks. Acquired from

“Japan ordered
three Block 30i

Global Hawks in
November 2018.”

Maintainers assigned to the 380th Aircraft Maintenance
Squadron prepare an RQ-4 Global Hawk for launch at an
undisclosed base in Southwest Asia.
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the
US
Air Force,
the three aircraft
consist of a Block 2
Advanced Concept Technology
demonstration model and two Block 10
initial production models.

Global Hawk aircraft operate autonomously
and execute a flight plan loaded to the aircraft
prior to flight. Although autonomous, the
air vehicle’s flight is managed, and systems
are monitored via satellite and line-of-sight
communication links using a ground control
station. Dedicated satellite communication
links provide NASA customers with direct
access to their onboard sensor packages during
missions. Customers have the ability to monitor
sensor function and evaluate selected data in
near real time from the ground control station
or from their home station.

Between 2010 and 2017, Global Hawks
served with NASA’s Science Mission
Directorate, the National Oceanic and
Atmospheric Administration (NOAA), and
the Department of Energy performing Earth
observation research.

Examples of the science work undertaken by
NASA Global Hawks include:

Airborne Tropical TRopopause EXperiment
(ATTREX) to study moisture and chemical
composition in the region of the upper
atmosphere where pollutants and other gases
enter the stratosphere and potentially influence
climate. Flights were performed between 2011
and 2014.

The Sensing Hazards Operational

Unmanned Technology (SHOUT) programme
of 2015, in which NASA partnered with

NOAA to investigate the use of a high altitude
long endurance aircraft in sensing high impact
weather-related hazards. NOAA discovered
that entering the atmospheric data gathered
from 60,000 feet to the ocean floor into their
forecast models greatly enhanced storm track
and storm intensity predictions.

The Hands-On Project Experience (HOPE)
Eastern Pacific Origins and Characteristics of
Hurricanes (EPOCH) field campaign of 2016
studied storms in the Northern Hemisphere to
learn more about how storms intensify as they
developed out over the ocean. Global Hawk
proved itself to be a valuable asset for high
altitude hurricane and severe storm research
performed over the Atlantic and Pacific oceans.

Air Force vs Congress

In its FY2020 budget request, the US Air Force
submitted a proposal to retire 24 of its 35 RQ-4
Global Hawks to the Ofhice of the Secretary

of Detense for review as part of annual budget
negotiations. The air vehicles proposed for

retirement were three Block 20 BACN-
equipped EQ-4Bs and 21 Block 30 RQ-4s.

The proposal was driven by America’s change
of emphasis from fighting wars in the theatres
around southwest Asia to meeting the threats
presented by Russia and China. Given the
precarious aspects of sustaining the Global
Hawk fleet caused by a shortage of parts, and its
vulnerability to threats, the Global Hawk was
an easy target for Department of Defense cost
cutting.

This proposal was not the first time the
Air Force had targeted its Block 30 Global



"The US Air Force
wants to retire all
three air vehicles in

the coming years.”
T

Hawk fleet for reduction, the service had

tried the same tactic in its FY2014 budget
proposal. Congress rejected the proposal and
the alternate to chop the U-2, after which the
Air Force left both types untouched. Congress
would only agree to the proposal if the secretary
of defense certified two things - that Global
Hawk divestment would not prevent combatant
commanders from completing their missions,
and that the capability of a replacement system
would be worth higher costs for operations and
sustalnment.

As a result of congress’ rejection, the Air
Force considered ideas for improving its older
Block 20 EQ-4Bs and Block 30 RQ-4s and
other proposals to extend the service life of
its Block 40 aircraft assigned to the 319th
Reconnaissance Wing based at Grand Forks Air
Force Base, North Dakota.

The fate of the three EQ-4B BACN-

equipped aircraft appeared to gain certainty on
January 26, 2021 when Northrop Grumman

was awarded a new support contract worth up

to $3.6bn, to support the BACN-equipped EQ-
4B and E-11A aircraft through 2026.
Despite the provision for support of the

On February 15, NATO's Supreme Allied Commander Europe, General Tod
Wolters, declared initial operational capability for NATO’s RQ-4D system.
NATO

EQ-4B, the US Air Force wants to retire all

three air vehicles in the coming years and
replace them with a software system called
gateway One capable of translating machine
code transmissions between incompatible types,
as developed as part of the broader Advanced
Battle Management System.

But the FY2021 National Defense
Authorization Act (NDAA) included the
following warning to the Air Force in respect
of the EQ-4B aircraft: “The conferees remain
concerned regarding the potential decrease in
airborne network communications capacity
and capability resulting from the Air Force
decision to divest EQ-4B platforms, and the
impacts this could have on the geographical
combatant commands, specifically US Central
Command. Therefore, the conferees expect the
Secretary of the Air Force, in coordination with
the associated US air component commanders
for each relevant geographical combatant
command areas of responsibility, to provide
equal or greater capability and capacity for
battlefield airborne communications and
networking, noting the Secretary’s planned
inventory quantity increases of manned E-11
aircraft systems that was similarly provided by
both the unmanned EQ-4B and the E-11A
aircraft systems combined.”

Despite the warning, lawmakers approved the

Air Force plan in the FY2021 NDAA, which
became law on December 27, 2020.

But Air Force leadership was not done with
its pursuit to retire its Block 30 Global Hawks

as outlined by acting Air Force Secretary John
Roth and Chief of Staft General Brown in

RQ-4B GLOBAL HAWK
CHARACTERISTICS

Primary function: High-altitude, long-
endurance ISR

Power Plant: One Rolls Royce-North
American F137-RR-100 turbofan engine
rated at 7,600lb

Wingspan: 130ft 10in

Length: 47t 7in

Height: 15ft 3in

Weight: 14,950lb

Max take-off weight: 32,250lb
Fuel Capacity: 17,300Ib

Payload: 3,000Ib

Speed: 310kis

Range: 12,300nm

Endurance: More than 34 hours
Ceiling: 60,000ft

Initial operational capability: 2011

(Block 30); 2015 (Block 40)
Source: US Air Force

written testimony to Congress, which cited
the need to repurpose Block 30 RQ-4 funds
tor a new penetrating ISR capability. Roth and
Brown stated that: “Tomorrow’s conflicts will
be contested. Moving beyond the RQ-4 would
allow the Air Force to bring the ISR enterprise
into the digital-age by using sensing grids and
fielding advanced technology that includes

penetrating ISR platforms.”
The battle for Global Hawk continues. @
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arly last year, launch, recovery, and
maintenance teams for the MQ-4C
Triton were deployed to Andersen Air
Force Base, Guam in support of the
type’s Early Operational Capability
(EOC). It represented a major milestone
for PMA-262, the Persistent Maritime
Unmanned Aircraft Systems Program Ofhice
based at Naval Air Station Patuxent River,
Maryland.

The US Navy had defined the MQ-4C
Triton’s EOC requirement as having a main
operating base and a forward operating base
in operation, with two air vehicles at IFC 3
baseline configuration and deployed outside of
the continental United States.

PMA-262 achieved that with a pair of MQ-
4C Triton air vehicles, each configured with
a software load named Integrated Functional
Capability 3.2 (IFC 3.2) which represents
the operational baseline standard for a vehicle
without a multi-intelligence capability.

At Patuxent River, PM A-262 continues to
develop the next software load standard, IFC
4, which will introduce an enhanced multi-
intelligence sensor system in accordance with
the Navy’s maritime intelligence, surveillance,
reconnaissance and targeting transition plan.

Developed and built by Northrop Grumman,
the MQ-4C Triton is designed to acquire
unprecedented situational awareness of the
battle space to shorten the sensor-to-shooter
decision loop (reaction time) in the maritime
and coastal domains. The unmanned aerial
system is also the first high altitude, long
endurance aircraft that can conduct persistent
intelligence, surveillance, reconnaissance
missions to complement Boeing’s P-8A
Poseidon in the maritime domain.

Integrated Test Team

Located in a purpose-built facility at Naval Air
Station Patuxent River, the Triton Integrated
Test Team (I'TT) is equipped with three air

vehicles, a hangar wide enough to house all
three aircraft, wingtip to wingtip (an MQ-4C
boasts a 130ft 10in wingspan) and each type of
control station required for its ongoing flight
test programme including those to be used at
forward operating sites.

It’s worth noting the Triton ITT comprises
personnel from the both developmental and
operational test authorities based at Patuxent
River: Air Test and Evaluation Squadron
20 (VX-20) and Air Test and Evaluation
Squadronl (VX-1) ‘Pioneers, respectively.

There are many aspects to the MQ-4C Triton
and its missions. Some are fascinating. Based
on the Northrop Grumman RQ-4 Global
Hawk, the MQ-4C looks very similar, but looks
can deceive. Under the skin, the MQ-4C has
strengthened wing structures, an anti-ice and
de-icing system, and a suite of systems all of
which make the US Navy variant different

from its US Air Force brethren. =

MQ-4C Triton aircraft, BuNo 168457 and 168458, at Northrop Grumman'’s test facility
in Palmdale, California. US Navy/Northrop Grumman/Chad Slattery
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NORTHROP GRUMMAN MQ-4C TRITON

Northrop Grumman

Operational Assessment
Throughout the second half of 2015 the
Triton I'TT and PMA-262 were busy with

the integration effort of software load IFC
2.2, the configuration required for the Triton
system’s first operational assessment (OA).
This event was designed to provide the ITT
and PMA-262 with information to help guide
the focus of continued testing leading up to
the operational evaluation period. Conducted
between November 2015 and January 2016, the
OA involved six flights, the longest of which
was over 12-hours in duration, and about 60
hours of flight time to test Triton’s envelope
performance and its sensor suite comprising:

e A ZPY-3 multi-function active sensor active
electronically steered array (MFAS AESA)
maritime surveillance radar designed to detect,
identify, and track surface targets and produce
high-resolution imagery.

e ADAS-3 MTS-B electro-optical/infrared
sensor to capture full motion video and still
imagery of surface targets (the air vehicle’s
camera).

e AZLQ-1 electronic support measures
system which detects, identifies, and geo-locates

MQ-4C Triton BuNo 168457 durin? an early test flight from

Palmdale California. This image clearly shows the configuration
of the aft fuselage, engine, and verfical stabilisers. US Navy/

Northrop Grumman/Chad Slattery
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radar threat signals.

e An automatic identification system
(AILS) receiver which permits the detection,
identification, geolocation, and tracking of
cooperative maritime vessels equipped with AIS
transponders.

Opﬁrationaﬂy representative in 1ts construct,
the OA also provided the Triton ITT with the
opportunity to test the on board line-of-sight
and beyond line-of-sight datalink and transfer
systems. These provide air vehicle command
and control and transmit sensor data from the
air vehicle to the mission control stations for
dissemination to fleet tactical operation centres
and intelligence exploitation sites.

Over the course of the six flights, crews were
able to get Triton on station effectively and
provide real-time updates to the Navy end user.
Crews also found ways to improve functionality
for fleet operators using procedural changes
and identified tweaks to the software that led
to a better user interface. One example was the
reduction in the number of command pushes
required for a given function.

During the six flights, flight test crews looked
at the stability of the sensors, the functional

capability of the camera system, the full suite
of communication systems (radio, line-of-
sight, and satellite) and checked sensors,
communications and interoperability with

a simulated surface combatant generated by
the Surface Aviation Integration Laboratory
(SAIL) at Patuxent River. The SAIL was also
used to simulate different types of US Navy
aircraft — the P-8 A Poseidon was one example
— to simulate interoperability with Triton in the
mission sets conducted during the six flights.

Test crews evaluated their ability to detect a
certain size of vessel using the DAS-3 camera;
to detect and identify the type of ship from
range using the ZPY-3 radar; determined
the range at which they could detect a small
fishing boat or a patrol craft versus the range
at which they could detect and develop the
position, course, and speed of a larger merchant
combatant ship.

A noteworthy aspect of the Triton system is
its objective capability to fly missions up to 24
hours in duration at altitudes above 52,000ft.
Such a sortie enables its mission systems to
monitor two million square miles of ocean and
littoral areas.

The 2016 OA demonstrated an initial
assessment of the ability to get an MQ-4C
Triton on station effectively and provide real-
time updates to the Navy end user via the on
board line-of-sight and beyond-line-of-sight
datalink and transfer systems.

Post-OA, the ITT conducted an initial
assessment in order to allow PMA-262 and
Northrop Grumman to improve the system’s
functionality. Consequently, numerous
upgrades have been made to the system
including a better user interface with improved
displays.

In June 2016, the ITT team undertook
the first missions to increase Triton’s heavy
weight envelope to a full fuel payload - a critical
requirement if the MQ-4C is to attain a 24-




An MQ-4C Triton under tow at Andersen Air Force Base, Guam. US
Navy/Mass Communication Specialist MacAdam Kane Weissman

hour flight duration. On the first mission,

a Triton in heavy weight configuration,
completed all test objectives while operating
in a 20,0001t altitude band followed by a
second flight operating in a 30,0001t altitude
band. Since then, the ITT and PMA-262
successfully attained mission durations longer
than 24 hours at altitudes above 52,000 feet
in heavy weight configuration.

Ground test activity started with IFC 3.1
in January 2017. This software load included
improvements to functionality of the ZPY-3
radar (temperature management), DAS-3
MTS-B sensor (control), ZLQ-1 electronic
support measures system (interface), AIS
and basic communications relay. The
improvements allowed the MQ-4C to
achieve EOC and deliver a capability to
survey a huge swathe of sea surface coverage
to operational commanders.

Operating Triton
The Navy’s Triton concept of operations
(CONOPS) is to have an air vehicle
operating thousands of miles away from the
control station, two of which are planned at
two locations: Naval Air Station Jacksonville,
Florida and Naval Air Station Whidbey
[sland, Washington.

At Patuxent River, things differ to the

A head-on shot shows the extent of h M04’s 130ft 10in

wingspan and the unusual cross-sectional shure of TEE forward
Murphy

fuselage. US Air Force/Senior Airman Michae

“Like any other
aircraft, a Triton
mission starts with
mission planning.”
[
fleet’s CONOPS simply because the control

stations are co-located with the aircraft, which
means the air vehicle operator (AVO) can
operate as the local crew with the aircraft (UA)
or as the remote crew. In fleet service there will
be two disparate crews: one on detachment
with the UA and a mission control station at
the forward operating base (FOB) and one back
at the main operating base (MOB).

Like any other aircraft, a Triton mission
starts with mission planning and preparation
work between the crew, which comprises an
AVO who is also the UAC (unmanned aircraft
commander), a tactical coordinator (TACCO)
and two mission payload operators (MPOs).
The AVO has responsibility for the safe flight
of the aircraft and its positioning for the tactical
employment of the sensors. The TACCO is
responsible for coordinating the tactical picture
and the MPOs operate the sensors from their
control stations. All members of the crew have

pre-flight duties.

Before the aircraft is spotted (the colloquial
term for parking the aircraft on a specific
spot on the flight line) the crew start mission
briefings covering the safety, specific items,
tasks, and goals of the day as well as the
particulars needed for the pre-flight.

Teams then start their respective duties
whether at the aircraft or at their control
station. At Patuxent River, the UAC goes to the
aircraft to conduct a walk around for pre-flight.
That’s unique, because in the fleet the aircraft is

at the FOB. The difference between operations
at Patuxent River and the fleet’s CONOPS is
the UAC will be at the MOB and will have to
delegate the walk around to the local AVO,
someone who is qualified to do that at the FOB.
At Patuxent River the UAC is with the aircraft.
Once the UAC has completed the walk

around, the aircraft is handed over to the test
controller, the person who ensures everything
is buttoned up and secured on the aircraft. The
UAC then goes to maintenance control to sign
what’s called the ‘A sheet’ - the flight release

- and takes responsibility for the aircraft as
released by the maintenance department.

As mentioned earlier, the Triton system
differs to a conventional aircraft in several
ways, not least its mission duration. Flying
for over 24 hours requires the crew toswap 2
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for each of the mission’s multiple phases to
ensure safe operation throughout. In fact,
the Navy has had to adjust its operating
procedures to allow for a change of the
aircraft’s commander in flight. The original or
previous UAC, the original signatory for the
aircraft, ensures the next UAC signs a new
A sheet to take responsibility for the aircraft
during his or her phase of the mission. This
handover process continues until the aircraft
lands. In fleet ops the handover process is
not so straightforward because the UAC is
at the MOB and the aircraft is at the FOB.
Devising a procedure for such a handover

is a detail the Triton fleet integration team
continues to refine during the ongoing
detached ops from Andersen Air Force Base.

Mission Control Stations

Two mission control stations (MCS) are
used for all flight operations: a FOB MCS
and a MOB MCS. The intent for the AVO
at the forward base, who is within line-of-
sight of the aircraft, is to control the aircraft
on the ground, perform the take-off and
the initial climb-out. He or she will then
hand over control of the aircraft to the main
base. All control stations have the ability to
control the aircraft and maintain command
and control of the aircraft simultaneously.

The intent of the CONOPS is for the FOB

operator to release command and control
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“Projected Triton
development costs
had increased by

61%."”

once it’s under the control of the MOB whose
crews fly the mission. Upon return to base, the

aircraft is handed back to the forward-based
AVO for the final descent, landing and ground

taxi input.

Autonomous Taxi

The operator controls the air vehicle using a
keyboard, a mouse, and a mission plan. The
latter is developed and built from the start spot
to the shutdown spot, the so-called spot-to-
spot. Commands given to the aircraft by the
AVO are fairly straightforward: taxi execute,
stop execute, and take-off execute. Once taxi
execute is given, the aircraft taxies to the runway
autonomously in accordance with the mission
plan’s route.

If the AVO commands the aircraft to taxi it
will taxi. If the air vehicle loses control from the
control station it will automatically stop, and
the AVO can stop the taxi at any time. When
the air vehicle takes to the runway it will not

take-off unless it’s given a direct command from
one of the two control stations. Automatic
logic is built into the air vehicle’s control system
and has most significance in the event of an
aborted take-off. A manual abort command is
also available to the AVO faced with such an
incident.

A second crew driving a ground chase vehicle
work with the air vehicle crew during taxi and
take off. The crew in the vehicle watch for
obstructions, and other aircraft or airfield traffic
in the way, and remain in constant radio contact
with the control stations. When the aircraft
takes to the runway, the car follows. When the
aircraft is commanded to release the brakes, the
car driver accelerates as best they can to keep up
with the aircraft, almost like a formation take
off. When the aircraft lifts off which can be at
just over 100kts depending on its weight, the car
exits the runway. In the event of an emergency
situation, the air vehicle crew can abort take off
at speeds between 90 and 100kts.

For landing, the driver positions the car at
the end of the runway holding short. As soon as
the aircraft passes the car, the driver follows the
aircraft in almost a formation landing. During
take oft and landing, the car crew run through
data cards just like any other aircraft and know
if the air vehicle has achieved enough speed
and distance to attempt take off or abort, and
enough distance in the event that take off is
necessary for an immediate return to land.




Control When Airborne

Once airborne, the aircraft follows its mission
plan route. Local air trafhic control (ATC)
has details of the route because it can be close
or different to the local departure and arrival
patterns. What’s more interesting about ATC
coordination is manual flying. Because there
is no one on board the aircraft, manual flying
requires extra coordination to look out for
other trafhc. The air vehicle crew works with
ATC just like any other aircraft and remain in
communication with the controller to ensure
the aircraft remains in a safe position, especially
in the event of a malfunction.

The mission plan and its route are created
for autonomous control such that the aircraft
autonomously follows the route and executes J
all instructions within the plan. However, the
crew can gain manual cantl;()l of the aircraft at US Navy,/Northrop Grumman,/Chad Slattery
any time using different commands. Examples

include limiting the altitude while the air continuing to fly to the next planned way plan route.

vehicle continues to follow the mission plan points, and if required at a different altitude. The air vehicle operator is responsible

or if air trafhic control instructs the operator to If the control station loses the link, the tor making sure the aircraft is tied to

climb and maintain an altitude, the operator aircraft has built in logic to autonomously the correct logic point for the real time
manually enters a heading and the required recapture the mission plan and execute one of situation, however during the mission the
altitude. Another example is the command many different contingencies. These include operator can manually fly the aircraft using
for flying a left or right 360° orbit at a specific flying itself back to its base or in the event of commanded airspeeds, altitudes, headings,
altitude. If the AVO is told to keep the aircraft an emergency, flying to a diversion field or to a tracks, 360° patterns in both directions
within a certain sector of airspace, the operator  ditch point where the aircraft will safely ditch to prosecute a target, or find, identify, and
can enter go-to waypoints that are different away from areas of population. Contingencies tollow a target of opportunity as needed.
to those in the mission plan. These ensure are pre-programmed for emergency situations Once a target of opportunity is done
the aircraft stays within the new area while whether or not the aircraft is on the mission with, the operator can command the 9

At the final approach fix, the air vehicle's system switches
to glide scope mode, and lines the aircraft up on the
cenire of the runway. US Navy/Northrop Grumman/Chad
Slattery
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aircraft to return to its programmed route. If
the aircraft senses the AVO is no longer on the
link, it autonomously returns to the mission
plan and executes whatever contingency logic is
appropriate for the situation.

Mission plan areas are wide because the
ITriton flies so high for so long such that a
carrier strike group commander’s request to
check a potential target of concern may already
be covered by the mission plan area.

Logic to autonomously recapture the
mission plan and execute one of many different
contingencies is already built-in to the system,
but the Navy has a requirement to upload a
new mission plan in flight. PMA-262 would
not confirm if the latter capability is already

integrated on MQ-4C air vehicles assigned to
the fleet.

Recovery

When an aircraft is at the end of its on station
time and/or fuel load, and must return to base,
the CONOPS is to replace it with another
Triton which should arrive on station to provide
continuous coverage of the area of operation.
Once close to its forward operating base, the
aircraft descends into the terminal area, and is
handed over to the FOB AVO (although either
control station can control the aircraft) and sets
up for one of a number of different approaches
pre-programmed in the mission plan, each to

The first MQ-4C Triton made the type’s inaugural cross-country

ferry flight from Palmdale, California to Naval Air Station

Patuxent River, Maryland overnight on September 17-18, 2014.

Naval Air Systems Command/Erik Hildebrandt
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suit weather conditions at the FOB. Upon
arrival at the initial approach fix the landing
gear is lowered, and if not already done, the
sensors are switched off. At the final approach
fix the system switches to glide scope mode, and
lines the aircraft up on the centre of the runway.
On approach, the aircraft uses radio altimeters
and four difterent navigation controls, two of
which are for air vehicle navigation (the aircraft
and its logic know it’s geospatial location and
its energy state) which control its approach
flight with standard spoilers and engine throttle
commands. When the system senses the runway,
the aircraft flares, touches down, engages the
brakes, and stops on the runway centreline. If
the system fails its own internal landing check,
it waves itself off and climbs out and returns to
the pattern to make another approach to land.
A wave oft can also be manually selected by

the AVO who can also manually fly the aircraft

around the pattern for another autonomous

“The operator
controls the Triton
using a keyboard

and mouse.”
IR

approach to land.

Once the aircraft has stopped on the runway,
the operator selects the taxi command, and the
aircraft autonomously taxies to the shutdown
spot as programmed.

Milestone C and IFC 4

In conjunction with the MQ-4C Triton’s
Milestone C approval in September 2016,
PMA-262 changed its acquisition strategy for

the system by moving its initial operational test

and evaluation (IOT&E) from Q4FY2017

to Q4FY2020. The change was made to align
[OT&E with the development and fielding

of IFC 4: the aircraft’s all-important Multiple
Intelligence (Multi-INT) capability and its full
operational configuration.

The Multi-INT system will provide Triton
with an ELINT (electronic intelligence) and
SIGINT (signals intelligence) capability, and
includes sensors, supporting software and
hardware, which permit processing of classified
sensitive compartmented information.

The Multi-INT configuration will augment
the maritime ISR capability currently provided
by the P-8 A Poseidon and will ultimately
replace the EP-3E Aries II intelligence gathering
aircraft for most missions - one of the main
objective roles of the Triton system.

In September 2020, two of the three Triton
aircraft assigned to the Pax-based I'T'T were

Built fo accommodate a 1301t 10in wingspan, this purpose-built hangar ot Andersen
Air Force Base, Guam comfortably houses two MQ-4Cs parked side-by-side. US Navy/
Mass Communication Specialist MacAdam Kane Weissman
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MQ-4C Triton BuNo 168460,/PE in the hangar at Andersen
Air Force Base after arriving for the EOC deployment. The

aircraft has the tail markings of Unmanned Patrol Squadron
19 (VUP-19). US Air Force/Senior Airman Ryan Brooks

being upgraded to the IFC 4 configuration
along with an MOB and FOB modified in
accordance with the Multi-INT mission. The
first aircraft had commenced post-upgrade
shakedown testing. Both aircraft are now being
used by the ITT for the IFC 4 end-to-end
flight test programme. According to PMA-262,
there is no EOC planned for the Muldi-INT
configuration.

Initial operational capability declaration of

[FC 4 will directly follow Triton’s IOT&E and
is planned for Q4FY2022.

MQ-4C production will be reduced in
FY2021 and FY2022 based on the decision
to strategically pause procurement of two
air vehicles to focus on the development of
SIGINT capabilities, part of the IFC 4 Multi-
INT system. PMA-262 expects to resume
production in FY2023.

A May 2019 US Government Audit Ofhice
report found the projected Triton development
costs had increased by 61% from $3.5 billion
in 2009 to nearly $5.7 billion in October 2018.
This is in part due to the Navy’s introduction
of an advanced Multi-INT collection system
to the programme of record - a major change
to the system’s original brief taken at the Triton
Milestone C Baseline Requirements approval in
September 2016. In addition, the programme
experienced challenges associated with SIGINT
integration and realised the risk of the required
rework to improve passive and active collection
thresholds. Both factors increased the time
required to successfully incorporate the Multi-
INT capability and delayed its initial fielding
by approximately 22 months. The MQ-4C
programme has been revised to deliver smaller
increments of capability to flight test in order to
reduce risk of additional cost growth and delay.

Northrop Grumman says it has been trying
to reduce costs on the Triton programme.
When asked by the author what steps had been
taken to achieve cost reduction the company
said: “The original requirements for the

This image of MQ-4C Triton BuNo 168460/PE at Andersen Air Force Base shows
the arficulation of the engine air inlet on the top of the aft fuselage, the radome of
the ZPY-3 radar on the mid under fuselage, and the DAS-3 MTS-B sensor below the

forward fuselage. US Air Force/Senior Airman Michael Murphy

MQ-4C Triton did not include the multi-

intelligence capability, which was added as a
requirement in 2016 to enable the retirement
of the EP-3E Aries II. Our partnership with the
Navy has been critical in defining requirements
throughout the evolution of the Triton
programme, and Northrop Grumman has taken
a number of steps to drive down programme
costs. This includes building a new production
site at our Palmdale facility, where we have
implemented lean manufacturing processes to
create efficiencies.”

EOC, VUP-19 and Guam Ops
[n June 2019, PMA-262 and the ITT

concluded an operational assessment of the
[FC 3 baseline configuration to support an

early fielding decision of the MQ-4C Triton.
According to the Director, Operational Test

and Evaluation (DOT&E) FY2019 report,
poor reliability, system immaturity, and weather
prevented PMA-262 and the ITT from
completing the test in accordance with the
DOT&E-approved test plan.

Five test flights were launched between
July 2018 and May 2019, accruing 58.6 flight
hours; the planned test was nine flights totalling
192 flight hours over three weeks. DOT&E
published a classified OA report in December
2019

DOT&E’s 2019 assessment of the MQ-4C
Triton said that suitability deficiencies related
to reliability, documentation, training, and
human-system interfaces interfered with the
execution of the OA. The report also stated that
the deficiencies also contributed to the loss of

MQ-4C BuNo 168461 in a gear-up landing at
Naval Air Station Point Mugu, Californiaon &

WWW.KEY.AERO 25



NORTHROP GRUMMAN MQ-4C TRITON

September 12, 2018. The aircraft, assigned to
VUP-19 experienced an inflight mechanical
issue during a test flight. As a precautionary
measure, the AVOs shut down the engine and
attempted to safely land the aircraft on the
runway at Point Mugu. The aircraft’s landing
gear did not deploy, and the aircraft landed on
the runway with its landing gear retracted.

MQ-4Cs used in the 2019 OA were
configured with IFC 3.1, a standard that lacks
the capability to disseminate maritime surface
track data via Link 16 or the Global Command
and Control System—Maritime. In September
2019, PMA-262 updated the air vehicle
configuration to IFC 3.2 which provided the
track data dissemination capability.

PMA-262 has also demonstrated a Due
Regard Alternative Means of Compliance
(DRAMOC) for the EOC, which alleviates,
but does not eliminate, constraints on free
navigation in the EOC area of operations.
Naval Air Systems Command’s Airworthiness
Technical Authority certified the use of the
Triton’s sub-systems and NATOPS procedures
to safely de-conflict from other aircraft from
VUP-19’s Tritons (employing the DRAMOC)
during operations under due regard procedures
in the 7th Fleet’s area of responsibility.
According to the DOT&E 2019 annual reporr,
the DRAMOC is necessary because without
it, employment of the MQ-4C will be tightly
constrained until delivery of the air trafhc
collision avoidance radar system estimated for
FY2024.

The Triton programme ofhice has also
exercised the TCPED (tasking collection
processing exploitation and dissemination)
process which delivers real time information
about targets within the air vehicle’s 360° field
of view to both forward deployed naval forces
and the US national intelligence community.

Unmanned Patrol Squadron 19 (VUP-19)
‘Big Red;, the Navy’s first unmanned air vehicle
squadron are currently operating two Triton air
vehicles from Andersen Air Force Base, Guam.
Flight operations for the EOC started in May
2020 with a mission tasked by the commander
task force 72, the US Navy 7th Fleet’s maritime

patrol and reconnaissance command.

“The aircraft landed
on the runway with
its landing gear

retracted.”
- 1

Back-end mission crew, administrative
and executive functions are performed from
the squadron’s facilities at Naval Air Station
Jacksonville, Florida. Maintenance leadership
and maintainers are stationed at Naval Air
Station Point Mugu, California, and forward-
deployed maintainers and aircrew are operating
from Andersen Air Force Base, Guam.

At Andersen, VUP-19 is supporting current
operations for various task forces across the
Indo-Pacific, participating in advanced training
events simultaneously interacting in multiple
warfare domains. The squadron is also further
developing a concept of operations, and fleet
learning associated with operating a high-
altitude, long-endurance system in the maritime
domain.

No doubrt, some missions are being flown
to directly support P-8 A Poseidon maritime
surveillance aircraft operating around the
Pacific to increase the capabilities available
from the two aircraft in a manned-unmanned
teaming concept.

A Triton can track a surface target using
its DAS-3 MTS-B camera and download full
motion video to a P-8 crew positioned some
distance away via a common datalink, thereby
helping to build situational awareness of the
battle space. In an operational scenario, this
capability enables the P-8 crew to familiarise
with a target of interest and any surrounding
vessels well in advance of the Poseidon’s arrival
on station.

Supporting this manned-unmanned
cooperation between an MQ-4C and a P-8A,
the Triton force comprises aircrew who are
nearly all second or third tour personnel from
the Maritime Patrol and Reconnaissance Force.
That means each one has completed multiple
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operational tours with either a P-3, P-8, or

EP-3 squadron before they transition to Triton
operations. This experience enables them to
quickly learn the Triton mission and tactics, and
better integrate with P-8 crews on station.

EOC is specifically designed to develop
concepts for incorporating the MQ-4C into the
maritime domain mission set to augment the
Navy's P-8A Poseidon and EP-3E Aries aircraft.
Akin to a low earth orbiting satellite, the MQ-
4C is a long-dwell system and a force multiplier
within the family of aircraft lown by the Navy’s
Maritime Patrol and Reconnaissance Force
(MPRE). The MQ-4C is designed to provide
cueing data to any of the MPREF aircraft types
and identify vessels and areas of interest that
manned aircraft can further investigate with
their respective sensor suites.

VUP-19, in coordination with Patrol and
Reconnaissance Wing 11 and the Pacific
theatre commanders, established a multi-phase
approach to EOC. The teamed organisations
devised a series of metrics to measure sensor
performance, crew familiarisation, and fleet
integration, until a point when the commander
of the Pacific Fleet was comfortable with
declaring EOC based on the squadron’s
successful and effective performance on station.
A culmination test was set in which an MQ-4C
was tasked to conduct operations for a dynamic
problem set and provide commanders with real-
time intelligence.

Throughout the EOC deployment,
Combined Task Force 72 and the 7th Fleet
are using opportunities ranging from direct
support missions, exercise involvement, and
real-world ISR operations in theatre to develop
the CONOPS and fleet learning associated
with operating a high-altitude, long-endurance
unmanned air vehicle in the maritime domain.
More specifically, each mission and integration
event with any Navy or joint service asset
deployed around the theatre provides ways for
the fleet and joint services to understand and
properly utilise Triton capabilities to meet the
commander’s requirements.

By October 1, 2020, the two aircraft had
Hown more than 765 hours from Andersen.

Despite the ongoing success achieved by




VUP-19, the Triton programme faced budget
challenges last year. The Department of
Defense’s budget request for FY2021 contained
a two-year production pause in 2021 and 2022,

a Trump administration proposal designed to

allow Northrop Grumman and PMA-262 to
focus on the tull development of the Multi-INT

IFC 4 configuration. However, a production
pause posed a significant risk to Northrop
Grumman and PMA-262’s ability to keep costs
low, deliveries on track, and avoid negative
effects on the MQ-4C production line and
supplier base.

Northrop Grumman estimated that stopping
and restarting the line alone would cost
roughly $150 million and $20 million more
for each subsequent aircraft produced. The
company held talks with the Congress and
Naval Air Systems Command about sustaining
the production line, protecting suppliers, and
supporting the programme long-term.

Under the MQ-4C Triton Development,
Production and Sustainment Cooperative

Program, the RAAF will retain Cooperative

' L - -
il L] - - N 'll d
:Lr.'i.-"#'h - : -

| L""Il Ht}&ll‘fﬁ iﬁ:-;ll““t ¥ ‘-ll‘.r 4B

Project Personnel (CPP) embedded within

the Navy team for the next decade. Australian
personnel are working with teams dedicated
to engineering, research and development, and
flight test.

Concurrent discussions were held with
the Australian Department of Detfence about
filling FY2021 and FY2022 slots to prevent a
production pause, and the resultant cost savings
for both the US Navy and the Royal Australian
Air Force.

The Australian National Security Committee
(NSC) approved acquisition of the first Triton

"Production of the
first Australian
aircraft was due to

begin in October.”
A

US Air Force/Senior Airman Michael Murphy

aircraft in June 2018; a second in March 2019, a
third in June 2020 and finalisation of contracts
for the remaining three, the acquisition
approvals were expected to follow. Production
of the first Australian aircraft was due to begin
in October 2020.

The Triton programme avoided an MQ-4C
production freeze thanks to a US Navy contract
awarded to Northrop Grumman for one air
vehicle in low-rate initial production (LRIP)
Lot 5 valued at $98.9 million announced on
March 26, 2021. The air vehicle is currently in
production at Northrop Grumman’s facility at
Air Force Plant 42 in Palmdale, California.

Back at Patuxent River, in mid-April,
PMA-262 organised the airlift of a deployable
trailer housing a Forward Operating Base
(FOB) from the Maryland base to Andersen,
Guam. The move is designed to provide the
Maritime Patrol and Reconnaissance Fleet
with additional capability for operations this
summer. According to PMA-262, the new FOB
will enable VUP-19 to support operations from
nearly any US facility in the world. @
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- Mark Ayton details the Northrop iG_r,urhmcm_
. "MQ-8B Fire Scout, the first rotary unmanned
. air vehicle to serve with the US Navy.
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An MQ-8B Fire Scout assigned to
Helicopter Maritime Strike Squadron

35 (HSM-35) Detachment 1 ready for
flight operations aboard Littoral Combat
Ship USS Fort Worth (LCS 3). US Navy
Mass Communication Specialist Antonio
Turretto Ramos

watched an MQ-8B approach its landing

spot moving quietly and slowly, the Rolls-

Royce-powered, unmanned helicopter

remained perfectly level and visibly stable.

[t was in the hover 50ft above the ground,

a position commonly known as the perch
and under the control of an air vehicle operator
sitting in a control room housed in a nearby
trailer. As I continued to watch, the 30ft-long
Fire Scout effortlessly descended to touch
down. What seemed like a perfect landing was
executed by the pilot with the click of his mouse
and to this observer, it was an amazing sight.

The aircraft, one of 30 in the US Navy fleet,

was assigned and operated by Naval Air Systems
Command’s Air Test and Evaluation Squadron
24 (UX-24), previously the Unmanned Aircraft
Systems Test Directorate. The squadron is based
at Webster Field, an outlying airfield to Naval
Air Station Patuxent River, the home of Naval
Air Systems Command (NAVAIR).

MQ-8B Fire Scout
The MQ-8B Fire Scout is a vertical take-off and

landing tactical unmanned aerial vehicle system
built by Northrop Grumman and based on the
Schweizer 333 civilian helicopter. Commonly
referred to as an air vehicle, the MQ-8B
measures 30ft long, 9ft 4in high, has a rotor
diameter of 271t 6in, a top speed of 110kes,
operates to a service ceiling of 20,000ft and a
max take-oft weight of 3,1501b.

George Vadoulakis, vice president and
program manager of tactical unmanned
systems for Northrop Grumman Aerospace
explained when we spoke back in 2013: “The
modular architecture accommodates a variety of
electro-optical, infrared, and communications
payloads that provide ground- and ship-based
commanders with high levels of situational
awareness and precision targeting support.

“The system has been in development for
about 10 years and is well suited to support
LCS missions such as drug interdiction, anti-
piracy, search and rescue, and reconnaissance
operations.”

What's clever about the Fire Scout is its
ability to take off autonomously and land on
any warship equipped with a landing deck, or
on prepared and unprepared landing zones.

Fire Scout’s ground control system
encompasses the tactical control system (TCS)
software developed for US Navy ships, tactical

data links and a communications relay system.

An MQ-8B’s baseline payload includes a
FLIR Systems BRITE Star II electro-optical/
infrared (EO/IR) sensor and laser rangefinder/

target illuminator. .
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Northrop Grumman lists the Fire Scout with
an endurance of up to eight hours, which allows
an MQ-8B to provide more than six hours’ time
on station with a standard payload at 110nm
from the launch site or warship. The company
also lists that a system of two Fire Scouts can
provide continuous coverage at the same 110nm
range. The 30ft-long unmanned helicopter can
detect, identify, and provide accurate targeting
data to Navy strike aircraft and helicopters,
perform battle damage assessment, and
downlink full motion digital video.

The Fire Scout system provides fully
autonomous operation of the air vehicle and

its payload, with the flexibility of having a
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Aviation specialists run checks on the maintenance status of an

MQ-8B on the flight deck of USS Gabrielle Giffords (LCS 10). US

Navy/Mass Communication Specialist Brenton Poyser

wide variety of override commands available

to the operators through the control system
(CS). The CS also displays payload imagery;

air vehicle status and situational information

to the operators. Payload information can be
disseminated via the C4I (command, control,
communications, computers, and intelligence)
architecture of the GCCS-M (global command
and control system - maritime) and other C4I
nodes.

All data is available through the Fire Scout’s
signal entry panel, including RS-170 video,
fibre optics, ethernet, fibre optic ethernet and
two data transfer protocols called asynchronous
transfer mode and fibre distributed data

interface.

The air vehicle operator (AVO), a mission
payload operator (MPO) and a mission
computer (MC) are all seated in the CS,
equipped with the US Navy’s TCS and tactical
common datalink (TCDL). The crew can use
the control system to undertake pre-mission
planning for the air vehicle and payload, and
also enables them to upload new missions in
real-time and perform override control of both
the air vehicle and its payload.

The US Navy purchased 30 MQ-8B Fire
Scout air vehicles. The last two aircraft were
delivered in 2013 after which production
ceased.

Operations
The MQ-8B’s operational use began in 2010
while embarked on the guided-missile frigate
USS Mclnerney (FFG 8) operating in the
4th Fleet area of operations. During the drug
interdiction mission, an MQ-8B Fire Scout
helped confiscate 1301b of cocaine from a fast
boat. The next operational mission was flown
from the frigate USS Halyburton (FFG 40)
underway in the Sth Fleet area of operations.
An MQ-8B Fire Scout provided overland ISR
for special forces operations in Somalia.
Captain Patrick Smith, NAVAIR’s program
manager for the MQ-8B Fire Scout at the
time of the author’s visit to Webster Field
highlighted the operational achievements, when
tour Fire Scouts were deployed aboard the USS
Klakring back in 2012. This was particularly
noteworthy because it was the first time that as
many as four MQ-8Bs were embarked on board
a US Navy ship, with the added innovation that

“The MQ-8B Fire Scout is a vertical take-off and landing tactical
unmanned aerial vehicle system built by Northrop Grumman
and based on the Schweizer 333 civilian helicopter.”

US Navy/Mass Communication Specialist Anderson Branch
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An MQ-8B Fire Scout assigned to Helicopter Sea Combat

Squadron 22 (HSC-22) ‘Sea Knights' takes off from the flight
deck of Littoral Combat Ship USS Milwaukee (LCS 5). US Navy/

Mass Communication Specialist Nathan Beard

“MQ-8B’s baseline

payload includes a

FLIR Systems BRITE
Star IL.”

there was no MH-60R Seahawk to accompany
them. While Fire Scout and the MH-60R can
both provide over the horizon capability to a
ship and can complement each other, an MQ-
8B cannot perform the medical evacuation or
airlift roles undertaken by a Seahawk.

Another first in the deployment was
dual air vehicle operations involving two
Fire Scouts lown simultaneously while on
station. “Additionally, we provided a half orbit
capability, up to 12 hours or more continuous
watch on targets of interest,” Captain Smith
explained.

Commander Darrell Canady, the then
commanding officer of the guided missile
frigate USS Klakring (FFG 42) fleshed out
some operational details: “To conduct dual air
vehicle operations you need more than two
operational aircraft embarked. For the majority
of the deployment, we typically had three out
of the four fully mission capable at any given
time. On a typical mission we had two aircraft
operating and one ready as a spare. Our team
perfected the art of managing maintenance
requirements and crew rest in proving
12-hours-a-day operations could be sustained
almost indefinitely.”

Lieutenant Commander Jay Lamberrt,

the then ofhcer-in-charge of the Klakring’s
aviation detachment cited another major
accomplishment: “providing 24 hours of
continuous orbit for the theatre commander
required a lot of effort both from the Fire
Scout operators and coordination with the
ship to maintain flight quarters. This was a new

single-day endurance record for the MQ-8B.

Completing the milestone required ten separate

flights, refuelling aircraft eight times, and

BUILDING AN MQ-8B

The MQ-8B Fire Scout is a highly-
modified variant of the Schweizer 333
helicopter. Schweizer was acquired

by Sikorsky in August 2004 and the
MQ-8B airframes were produced by
Sikorsky’s Schweizer Aircraft subsidiary
at its military aircraft completion centre in

Elmira, New York.
Each MQ-8B airframe, fitted with

a Rolls-Royce 250-C20W turboshatt

engine, was delivered from the Elmira
facility to Northrop Grumman's
production facility in Moss Point,
Mississippi. The Moss Point facility
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