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M
arine Corps 
Commandant Gen 
Joseph Dunford 
Jr declared the 
US Marine Corps’ 
F-35B Lightning II 
Joint Strike Fighter 
to be operational 
on July 31 
and ready for 

worldwide deployment with Marine Fighter 
Attack Squadron 121 (VMFA-121) ‘Green 
Knights’.

The squadron, based at Marine Corps 
Air Station Yuma, Arizona completed an at-
sea period operating from the amphibious 
assault ship USS Wasp (LHD-1) in late 
May and concluded a � ve-day operational 
readiness inspection on July 17.  The results 
formed part of the rationale for declaration 
of IOC.  It is the � rst squadron in history to 

become operational with an F-35 variant.
Gen Dunford said: “I am pleased to 

announce that VMFA-121 has achieved initial 
operational capability [IOC] in the F-35B, 
as de� ned by requirements outlined in the 
June 2014 Joint Report to Congressional 
Defense Committees.  VMFA-121 has ten 
aircraft in the Block 2B con� guration with 
the requisite performance envelope and 
weapons clearances, to include the training, 
sustainment capabilities, and infrastructure 
to deploy to an austere site or a ship.  It is 
capable of conducting close air support, 
offensive and defensive counter air, air 
interdiction, assault support escort and 
armed reconnaissance as part of a Marine 
Air Ground Task Force, or in support of the 
Joint Force.”

Dunford stated that he has full con� dence 
in the F-35B’s ability to support Marines in 
combat, predicated on years of concurrent 

Rick Burgess reports on the F-35B Lightning II 
gaining its operational declaration with the US Marine Corps



developmental testing and operational � ying.
“Prior to declaring IOC, we had 

conducted � ight operations for seven weeks 
at sea aboard an L-class carrier [USS 
Wasp], participated in multiple large force 
exercises, and executed an operational 
evaluation which included multiple live 
ordnance sorties.  The F-35B’s ability to 
conduct operations from expeditionary 
airstrips or sea-based carriers provides our 
nation with its � rst � fth-generation strike 
� ghter, which will transform the way we � ght 
and win,” said Gen Dunford.

Con� gured with Block 2B software, the 
unit’s aircraft have the capability to use the 
AIM-120 AMRAAM air-to-air missile, the 
500lb (227kg) GBU-12 laser-guided bomb 
and Joint Direct Attack Munitions.

The Green Knights are assigned to Marine 
Air Group 13 (MAG-13) at Yuma under 
the command of the 3rd Marine Air Wing 
based at Marine Corps Air Station Miramar, 
California.  The former F/A-18D Hornet 
squadron will remain at Yuma until 2017 
when it will make a permanent change of 
station to Marine Corps Air Station Iwakuni, 

Japan, assigned to Marine Air Group 12.
The US Marine Corps has a programme 

of record to procure 353 F-35Bs and 67 
F-35Cs.  As the future of Marine Corps 
tactical aviation, the F-35 will eventually 
replace three legacy platforms: the AV-8B 
Harrier, the F/A-18 Hornet, and the EA-6B 
Prowler.  The � eet’s transition is scheduled 
to be complete for active-duty squadrons 
in FY2031.

Because of the enhanced capabilities of 
the F-35, the transition will not be a one-for-
one swap and it will replace a signi� cantly 
greater number of legacy aircraft.

Harrier squadrons will gradually transition 
to the F-35 over the next 11 years.  The 
planned sundown for the AV-8B is in 2026: 
the date is, however, subject to review, 
assessment and � nal decision in 2019.

US Marine Corps F/A-18 squadrons will 
gradually transition to the F-35 over the 
next 15 years to meet the Hornet’s planned 
sundown in 2030.  As with the Harrier, this 
is subject to review, assessment and � nal 
decision in 2019.

The four EA-6B Prowler squadrons based 

at Marine Corps Air Station Cherry Point, 
North Carolina will begin to retire at the rate 
of one squadron per year, beginning in 2016.

Next year AV-8B Harrier-equipped Marine 
Attack Squadron 211 (VMA-211) ‘Wake 
Island Avengers’ will transition to the F-35B, 
be re-designated as VMFA-211 and become 
fully operational within two years.

In 2018, Marine Fighter Attack Squadron 
122 (VMFA-122) ‘Werewolves’, an F/A-18C 
Hornet squadron based at Marine Corps Air 
Station Beaufort, South Carolina will make 
a permanent change of station to Yuma and 
become the third US Marine Corps unit to 
transition to the F-35B.

The Werewolves will be followed in early 
2020 by Hornet-equipped VMFA-115 ‘Silver 
Eagles’ based at Beaufort and one year later 
by Yuma-based Harrier squadron VMA-311 
‘Tomcats’.

The US Marine Corps has trained and 
quali� ed more than 50 Marine F-35B pilots 
and certi� ed about 500 maintenance 
personnel to assume autonomous, 
organic-level maintenance support for 
the aircraft.
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Above: The seven-week at sea period aboard the USS Wasp involved six F-35Bs: four from VMFA-121 and two from Marine Fighter Attack Training 
Squadron 501 (VMFAT-501) ‘Warlords’ based at Marine Corps Air Station Beaufort, South Carolina.  F-35B BuNo 169024/’VM11’ assigned to VMFAT-501 
is shown on take off from the USS Wasp.  Cpl Anne Henry/US Marine Corps   
Left: Aviation fuel handlers refuel an F-35B on the fl ight deck of USS Wasp on May 18 during the seven-week at sea period known as OT I (Operational 
Test Phase One).  LCpl Remington Hall/US Marine Corps
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M
ore than 1,200 Let 
L-410 Turbolets 
have been 
produced since 
the type’s � rst 
� ight in 1969.  The 
twin-engine, high-
wing turboprop 
has, in its different 
versions (including 

the L-410A, the L-410M and L-410UVP), 
become a familiar sight in Eastern Europe, 
Russia, the former Soviet republics, Asia and 
South America. 

On July 29, OY-NGA, the prototype of 
the latest iteration, the L-410 NG, � ew 
from Kunovice Airport in the southeast 
of the Czech Republic, the home of its 
manufacturer, Aircraft Industries.

The crew for the maiden � ight was led by 
pilots Petr Jarocky and Stanislav Sklenar, 
who were joined by specialists from the 
production quality department.

The � ight, which started the certi� cation 
testing campaign, involved the crew testing 
the aircraft’s basic � ight characteristics, 
performance, engines and the functionality of 
the control, fuel and navigation systems. 

Evolution
Turbolets are used in a range of climates – 
from the desert heat of Africa to hot-and-high 
conditions in South America and freezing 
cold of Russian winters – in a range of roles 
including commuter, cargo, VIP transport, 
medevac and skydiving.

The type’s short take-off (STOL) capability, 
rugged structure and ability to operate in 
conditions ranging from -50°C (-58°F) to 
+50°C (122°F) have all contributed to its 
widespread use and longevity.

There has been a gradual evolution of 
the aircraft through the years, with new 
technologies introduced in each successive 
variant.  Foremost among these in the L-410 
NG is a new wing.  A resulting increase 
in fuel capacity will extend the Turbolet’s 
range from 1,500km (809nm) in the current 
production version, the L-410UVP-E20, to 
2,500km (1,350nm) and double endurance 
from 5.1 hours to ten hours.  

The L-410 NG has a greater cargo 
payload – 2,154kg (4,748lb), up from 1,800kg 
(3,968lb) – while a redesigned front cargo 
compartment increases the total luggage 
volume to 2.98m3 (105.24 cu ft) from 1.47m3 
(51.9 cu ft).

Engines
General Electric turboprops were introduced 
onto the Turbolet in the L-410UVP-E20.  The 
variant’s GE H80s offer 597kW (800shp) at 
maximum power on take-off.  The L-410 
NG meanwhile has the uprated H85, which 
delivers 633kW (850shp). 

The greater power will slightly raise 
the maximum cruise speed from 219kts 
(405km/h) to 225kts (417km/h).

Aircraft Industries said the new engine’s 
gearbox, together with a lower maximum 
propeller speed (1,950rpm as opposed to 
2,080rpm), will reduce noise both externally 
and inside the aircraft.  The H80s drive � ve-
blade Avia AV-725 propellers.  

Cockpit and Cabin
The L-410UVP-E20 already has what 
the company in its sales literature calls a 
“semi-glass” cockpit, with a Garmin GNS 
430W GPS, a Honeywell MK VI EGPWS 
terrain awareness system and a Bendix/King 
RDR2000 weather radar.  In the L-410 NG 
the sophistication will move up to another 
level with a full Garmin G3000 glass cockpit.  

Passenger cabin volume will remain 
the same, at 17.9m3 (632 cu ft), but the 
manufacturer says the new version will have 
a “completely modernised passenger cabin”.  

Equipment and performance improvements feature in the 
latest evolution of the long-lived Let L-410, 
as Mark Broadbent fi nds out

Above: Although visually similar to earlier Turbolets, the L-410 NG has several differences, including 
an all-glass cockpit, more powerful engines and greater payload capacity. All photos Aircraft Industries

Top: The fi rst Let L-410 NG, OY-NGA, departs Kunovice on July 29 on its initial test fl ight.  



The seating is designed so operators have 
the opportunity to recon� gure their aircraft for 
different operations.

The L-410 NG’s service life will meanwhile 
rise to 30,000 � ying hours.

All-Metal
With a continuing � ow of orders (16 Turbolets 
will be built this year), Aircraft Industries 
evidently recognises there’s no need to change 
a popular formula.  On launching the L-410 
NG, the company said the latest version would 
also have “the best of the L-410UVP-E20”.

That approach of building upon what’s 
gone before is symbolised by the L-410 
NG’s construction.  While it’s a trend 
for manufacturers to introduce modern 
composites into aircraft to save weight and 

maximise ef� ciency, the new Turbolet will retain 
the type’s traditional all-metal construction.

The result, Aircraft Industries says, is an 
aircraft that’s “extremely durable and resistant 
to rough conditions on unpaved strips”.

Keeping construction simple therefore 
makes life easier for operators that use their 
aircraft in such environments, as it reduces 
the maintenance requirements they need to 
manage.

Markets and Development
Aircraft Industries envisages primary demand 
for the L-410 NG from companies offering 
short-haul passenger and cargo transport 
from undeveloped areas to major cities, 
and from non-governmental organisations 
working in remote regions.  A spokeswoman 

told AIR International “potential customers 
have expressed their interest”, but added 
the company’s focus is on the certi� cation 
process.
      With more than 200 Turbolets in use, 
there is a large potential replacement 
market.  Military operators offer further sales 
possibilities.  Legacy Turbolets are still used 
by the air forces of Bulgaria, Cape Verde, the 
Czech Republic, Djibouti, Honduras, Lithuania, 
Russia, Slovakia, Slovenia and Tunisia.   The 
manufacturer sees opportunities for the L-410 
NG in military surveillance and maritime patrol 
roles in South Asia and Africa.

It is planned to produce up to 30 L-410 
NGs a year in the future.  Certi� cation and 
the start of serial production are 
planned for 2017.
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T
he � rst of 12 Boeing 
EA-18G Growler airborne 
electronic attack aircraft 
for the Royal Australian 
Air Force was formally 
rolled out in a ceremony 
at Boeing’s St Louis 
facility on July 29.

EA-18G A46-301, (c/n 
AG-1, BuNo 169148) 

made its maiden � ight on July 13 and is the 
116th Growler to be completed.  The second 
aircraft, A46-302, had also � own prior to the 
ceremony on July 24, and is due to be rolled 
out in August.

Australia is the only export customer for 
the Growler to date and, initially at least, will 
operate the aircraft alongside its F/A-18F 
Super Hornets.

The 12 aircraft were ordered from the US 
Navy via the Foreign Military Sales (FMS) 
process in a $3 billion deal signed in July 2013.

The � rst two aircraft will initially remain on 
US Navy charge and will perform a series of 
software veri� cation � ights at both Naval Air 
Station Patuxent River in Maryland and Naval 
Air Weapons Station China Lake in California.

Representing the Royal Australian Air 
Force (RAAF) at the ceremony, recently 
retired Chief of Air Force, Air Chief Marshal 
Geoff Brown, predicted the Growler 
capability would have one of the most 
signi� cant affects on the air force since the 
introduction of the General Dynamics F-111C 
in the early 1970s.

“It is an extremely important milestone in 
the development of the RAAF, the ability to 
shut down surface-to-air missiles or other 
electronic emissions across the battle space 
is a truly unique capability,” he said.

“The Growlers will complement our existing 
and future air combat capability, and we 

will be much more lethal with this airborne 
attack capability.  We will always pursue a 
technological edge over a regional competitor.

“With the Growler capability we have a 
full-spectrum force.  In many respects it’s the 
� nal piece of the jigsaw puzzle for us.”

Chris Chadwick, Boeing’s president and 
CEO of Defence, Space & Security, said the 
company had shared a relationship with 
Australia spanning almost nine decades.  
He told invited guests: “The Growler will 
transform how the RAAF � ghts and wins in 
the battle space.

“The US Navy, RAAF and Boeing’s 
continued investment and innovation mean 
the Growler is not only the world’s premier 
electronic attack platform today, but will 

remain so for many decades to come.”
Rear Admiral Donald Gaddis, the US 

Navy’s Program Executive Of� cer for tactical 

Nigel Pittaway visited 
Boeing’s facility in St 
Louis, Missouri for 
the rollout ceremony 
of the fi rst Australian 
EA-18G Growler



aircraft programmes, welcomed Australia’s 
decision to purchase the EA-18G.

“Growlers are the cutting edge of 
electronic warfare,” he said.  “As the US 
Navy and RAAF continue to train and operate 
together, we welcome Australia’s strategic 
step to advance the capabilities of our joint 
partners for years of future success.”

The � rst Australian Growler crews have 
completed their training with the US Navy’s 
Electronic Attack Squadron 129 (VAQ-129) 
‘Vikings’ at Naval Air Station Whidbey Island 
in Washington State.  They, and others to 
follow, will be posted to one of the three US 
Growler expeditionary squadrons (VAQ-132, 
VAQ-135 and VAQ-136) to build a knowledge 
of airborne electronic attack operations – a 
capability the RAAF has not had until now.

Other graduates of the Growler training 
system, both pilots and air combat 
operators, will remain with VAQ-129 as 
instructors, thereby providing the catalyst for 
future organic training in Australia.

The other ten Australian Growlers (AG-3 
to AG-12) are currently in some form of 
production in St Louis.  The majority will 
be placed into short-term storage with the 
manufacturer until the Australian training 

continuum at Whidbey Island reaches a 
critical mass.

After an initial work-up period with the 
jets in the United States, they will be � own 
to Australia (in three � ights of four aircraft) 
during 2017.  All 12 aircraft will be in Australia 
by the end of that year.

The Growlers will be � own by No.6 
Squadron based at RAAF Base Amberley 
in southeast Queensland.  Initial operational 
capability is planned in 2018, with � nal 
operational capability to follow early in the 
next decade.

They will operate as part of No.82 Wing, 
Air Combat Group, sharing the ramp with 
the Super Hornets of No.1 Squadron, 
which recently took over all RAAF F/A-18F 
operations, following the conversion of No.6 
Squadron to the EA-18G.

RAAF Growlers differ from US Navy 
aircraft.  They will be capable of carrying 
the Raytheon ASQ-228 Advanced Targeting 
Forward-Looking Infrared (ATFLIR) targeting 
pod, already in use on the RAAF’s 24 F/A-
18F Super Hornet strike � ghters.  They are 
also wired for the carriage of the Raytheon 
AIM-9X Sidewinder air-to-air missile to 
provide additional self-defence capability.  

This is understood to be driven by the reality 
that the RAAF does not have the number 
of � ghters available to escort Growlers in a 
signi� cant air-to-air threat environment.

Rear Admiral Gaddis noted the ATFLIR 
and AIM-9X integration was the result of 
lessons learned by the US Navy during 
Operation Odyssey Dawn over Libya in 2011.

The US Navy realised that if Growlers 
had a targeting pod that could be cued by 
the aircraft’s onboard sensors, the aircraft 
would have been able to generate target 
information and send it to strike aircraft 
via tactical datalink.  This would allow a 
wider set of targets to be prosecuted, using 
appropriate weapons such as a laser-guided 
bombs or Joint Direct Attack Munitions.

US Navy EA-18Gs are equipped with the 
Raytheon AIM-120C AMRAAM air-to-air 
missile for self protection, but the addition 
of the AIM-9X carried on the under wing 
pylons (albeit at the expense of an under 
wing store) will provide a greater level of 
self-protection if required.

Although there are no � rm plans to modify 
the existing US Navy Growler � eet with 
ATFLIR and AIM-9X, Rear Admiral Gaddis 
indicated that such a move was likely.

Growler Rollout
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Opposite top: The fi rst fl ight of an RAAF EA-18G, 
aircraft A36-301, took place on July 13 at St 

Louis-Lambert Field, Missouri.  Richard Rau/Boeing 
Opposite below: Royal Australian Air Force EA-18G Growler A46-301 with an ASQ-228 ATFLIR 

pod, ALQ-99 tactical jamming pod and an AIM-9X Sidewinder air-to-air missile.  Nigel Pittaway
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Egyptian Rafales Delivered

The Egyptian Air Force’s fi rst three Rafale DMs, 9251 (c/n DM01, pictured), 9252 (c/n DM02) and 9253 (c/n DM03), handed over in July were previously allocated 
to the French Air Force as B352, B353 and B354, resplectively.  Alexandre Dubath

The fi rst three Dassault Rafales for 
the Egyptian Air Force (EAF) arrived 
in Cairo on July 21, following their 
handover in the Dassault Aviation 
fl ight test centre at BA125 Istres-Le 
Tubé on the previous day.

Egypt had only signed the Rafale 
contract on February 16, covering 
the purchase of 24 of the multi-role 
aircraft, comprising 16 two-seat 
Rafale DMs and eight single-seat 
Rafale EMs.  

They will be operated by 34 
Squadron ‘Wild Wolves’ part of the 
203rd Tactical Fighter Wing ‘Storm’.
The rapid delivery of the fi rst three 
aircraft, all two-seat Rafale DMs, 
was achieved by diverting aircraft 

on the production line that had 
already been built for the French 
Air Force.  Training of EAF aircrew 
was also completed in record 
time, enabling Egyptian pilots to 
undertake the delivery fl ight. 

Iberia Increases it Fleet

Iberia’s parent company International Airlines Group has fi rmed 
commitments for three A330-200s (pictured) and eight A350-900s.  The 
Spanish fl ag carrier now has 16 A350s and 11 A330-200s on order.  The new 
widebodies will supplement Iberia’s current eight A330-300s and replace the 
airline’s seven A340-300s.  Airbus

JSTARS Recap Advances
US Air Force contracts were 
awarded on August 7 to Boeing, 
Lockheed Martin and Northrop 
Grumman to carry out pre-EMD 
(engineering, manufacturing and 
development) work on the Joint 
Surveillance Target Attack Radar 
System (JSTARS) recapitalisation 
programme to replace the current 
E-8C JSTARS.  Each company will 

“help assess maturity of subsystem 
technology, reduce weapon system 
integration risk, and lower life cycle 
cost by virtue of design”, according 
to a statement.
Lockheed Martin has teamed 
with Bombardier and Raytheon to 
propose a solution based on the 
Global 6000.  Northrop Grumman 
will work with General Dynamics 
and Gulfstream, along with L-3 
Aerospace Systems, to offer a 
Gulfstream business jet.  Boeing 
is proposing a modifi ed 737-700 
BBJ1.  After a winner is selected, an 
EMD contract for an initial two test 
aircraft will be awarded, followed 
by a low-rate initial production 
contract for three aircraft, which are 
expected to reach initial operational 
capability in late 2023.  Seventeen 
aircraft will be purchased in total; 
contracts for the remaining 12 are 
anticipated before the end of 2024.

Legacy 450’s Milestone
The Embraer Legacy 450 mid-light executive jet was certifi ed by the Brazilian 
Civil Aviation Agency on August 11.  Approval from the US Federal Aviation 
Administration and European Aviation Safety Agency will follow.  The fi rst 
delivery is due in the fourth quarter.  Two Legacy 450s were involved in 
the testing and certifi cation campaign, including PT-ZIJ which features a 
production-standard interior.  Embraer
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Egyptian Rafales Delivered AW169 Gets Approval

The AgustaWestland AW169 has 
been certifi ed by the European 
Aviation Safety Agency in 
accordance with EASA FAR Part 
29, paving the way for customer 
deliveries to begin.  US Federal 
Aviation Administration certifi cation 
will follow in the next few months.
The AW169 is a 4.6 tonne-class light 
intermediate twin-engine helicopter.  
Since its 2010 launch, AW has 

attracted more than 150 orders 
for the type from operators in the 
corporate transport, air ambulance, 
law enforcement, utility and offshore 
sectors.  AW said the AW169, 
which is powered by a pair of Pratt 
& Whitney PW210 turboshafts (each 
rated at 1,000shp/750kW), is the 
fi rst all-new design in its weight 
category for more than 30 years.
The fi rst customer aircraft will be 

delivered from AW’s Vergiate factory 
in Italy.  A second fi nal assembly 
line is being established at the 
company’s plant in Philadelphia, 
Pennsylvania.  A fl ight training device 
and a maintenance training simulator 
for the type are operational at the 
Sesto Calende Training Academy 
in Italy, while a Level D full fl ight 
simulator will be available next year.  
Mark Broadbent

The AW169 is the third member of 
its manufacturer’s new generation 
of helicopters, alongside the AW139 
and the AW189.  AgustaWestland

The Iraqi Air Force’s fi rst four F-16s arrived 
at Balad Air Base in July after a ferry fl ight 
from Tucson International Airport via Lajes 

in the Azores.  The aircraft were Block 52 
F-16Cs 1607 (c/n RA-01) and 1610 (c/n RA-

04), plus F-16Ds 1601 (c/n RB-01) 
and 1604 (c/n RB-04).  

Iraqi MoD

P2E Typhoon 
Flies
BAE Systems has begun fl ight 
trials of the Phase 2 Enhancement 
(P2E) software package for the 
Eurofi ghter Typhoon.  On August 
4, single-seat development 
Typhoon ZJ938/IPA6 made its 
fi rst post-modifi cation test fl ight 
on from Warton, Lancashire.
The P2E package is intended to 
improve swing-role capability.  
Enhancements include 
integration of the MBDA Meteor 
beyond visual range air-to-
air missile and MBDA Storm 
Shadow conventionally-armed 
stand-off missile.  Other elements 
are better interoperability for the 
multi-function information display 
systems and improvements to 
the defensive aids sub-system  
and laser designator pod.
A second P2E-confi gured 
Typhoon, two-seat T3 ZK303/
BT017, which was returned 
to BAE on permanent loan 
from the RAF as a trials aircraft 
in March 2011, will join IPA6 
in the evaluation of the P2E 
confi guration’s operational 
performance.  Aircraft from 
the other three partner nations 
(Germany, Italy and Spain) will 
also carry out P2E testing with 
their own aircraft.  It is expected 
that P2E will be ready for 
operational service by the end 
of 2017.

Iraqi F-16s Arrive in Country

LAN and TAM 
Rebranded
Chile’s LAN Airlines and Brazil’s 
TAM Airlines are to operate 
under a single brand, LATAM.  A 
new logo has been revealed but 
the full aircraft livery will not be 
unveiled until next year, ahead 
of the 2016 Olympics that will 
be held in Rio de Janeiro.
LAN and TAM merged in 2012, 
creating the LATAM Airlines 
Group.  In a statement the group 
said it had always planned to 
introduce a single identity, which 
in addition to the main LAN and 
TAM operations comprise LAN 
affi liates in Argentina, Colombia, 
Ecuador and Peru, LAN Cargo, 
LAN Cargo Colombia, TAM 
Airlines Paraguay, TAM Cargo 
and Mas Air in Mexico.
Repainting of the group’s 
300-strong fl eet will take place 
during scheduled maintenance.  
Due to lead times, the deliveries 
over the next few months, will still 
be in the current LAN and TAM 
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O
regon Air National 
Guard’s 173rd 
Fighter Wing hosted 
the 15th edition of 
Sentry Eagle, the 
largest air-to-air 
combat training 
exercise conducted 
by the Air National 
Guard.  The event, 

which was last held in 2011, took place 
between July 30 and August 2 at Kingsley 
Field in Klamath Falls, Oregon.

The exercise involved seven missions 
� own by the eight participating � ghter 
squadrons.

Featuring F-15C and F-15D Eagles, 
different Blocks of F-16 Fighting Falcons, 
and US Navy F/A-18E Super Hornets, Sentry 
Eagle provided aircrews with a diverse range 
of air-to-air engagements and offered the 
opportunity for the participating squadrons 
to in� uence the exercise objectives, thus 
ensuring their own training requirements 
were met.  Pilots were able to swap between 
� ying as Blue or Red Air, which enabled them 
to experience both offensive counter air 
missions and the defensive role.

Each mission featured up to 40 � ghters 
and two KC-135Rs from the 116th Air 
Refueling Squadron, Washington Air National 
Guard: 600,000 US gallons of jet fuel was 
allotted for of� oad during the exercise.

The resident 173rd FW is the only F-15C 
training unit in the entire US Air Force and 
instructs active-duty and Air National Guard 
pilots.  The wing operates a � eet of 32 F-15C 

and F-15D Eagles.  It is the largest in the 
United States and second only in size to the 
18th FW at Kadena Air Base, Japan, which 
hosts 48 aircraft.

With an average training schedule 
amounting to 5,000 hours per year, the 173rd 
FW must have the facilities and airspace 
required for the training programme.  The 
facilities and the military operating areas over 
eastern Oregon easily support Sentry Eagle, 
which is a large force event.

According to Col Kirk Pierce, the 173rd 
FW Commander, Sentry Eagle provides 
exceptional training.  “That’s why Kingsley 
has a great reputation.  Air refuelling tracks 
for tankers and airspace are right there and 
there are very few people living beneath it.  
We follow all of the rules, and get a lot of 
experience from the exercise.”

The experience not only bene� ts the units 
participating, but is also passed down to the 
students in the training programme from their 
instructors who � y in the exercise.

Sentry Eagle is designed to have air 
combat engagements involving between 
eight and 20 aircraft at a time.  As the 
combat increases, the � ghts become smaller 
such that intense one-on-one engagements 
take place at the end of the training period.  
This differs from much larger force packages 
� own during Red Flag.

And, just like Red Flag, the role of the 
tankers increases the knowledge gained by 
the � ghter pilots involved, according to Col 
Pierce.  “It’s nice to go � ght, return to the 
tanker, slow things down while you’re getting 
your checks done.  Consider what I screwed 



up?  What can I do better?  What radio calls 
did I miss?  And then go do it again.”

The only downside to the event is 
Kingsley Field’s single runway operation, 
which dictates Beale Air Force Base in 
northern California, and Naval Air Station 
Fallon, Nevada as diversion � elds.  Because 
both locations are available as backups, 
Sentry Eagle can be conducted safely with 
maximum bene� t to the units, crews, and 

training programmes.
A unique aspect of Sentry Eagle is that 

the local community is invited to Kingsley 
Field on an exercise day to view the launch 
and recovery process from a point close to 
the active � ight line.  This gives people an 
opportunity to witness activity on the base 
during an active operational period.  The 
next scheduled Sentry Eagle is during 
the summer of 2017.
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SentryEagle
SENTRY EAGLE PARTICIPANTS

Block 25 F-16C 309th FS 56th Fighter Wing Luke Air Force Base, Arizona

Block 30 F-16C 182nd FS Texas Air National Guard Lackland Air Force Base, Texas

Block 32 F-16C 195th FS Arizona Air National Guard Tucson International Airport

Block 42 F-16C 152nd FS Arizona Air National Guard Tucson International Airport

Block 52 F-16C 157th FS South Carolina Air National Guard McEntire Air National Guard Base, South Carolina

F-15C 194th FS California Air National Guard Fresno Airport, California

F-15C and F-15D 114th FS Oregon Air National Guard Kingsley Field Air National Guard Base, Oregon

F/A-18E VFA-146  Naval Air Station Lemoore, California

Main image: The 194th Fighter Squadron from 
Fresno, California, participated in this year’s 
Sentry Eagle for the fi rst time since the unit 
converted to the F-15C Eagle.  Dan Stijovich 
Left: Arizona Air National Guard’s 162nd Wing 
deployed to Kingsley Field in force with a 
selection of Block 32 and Block 42 F-16s.  
Jim Dunn
Below: South Carolina Air National Guard’s 169th 
Fighter Wing deployed to Kingsley Field with a 
bunch of its Block 52 F-16Cs.  Dan Stijovich

Inset: The 182nd Fighter Squadron is a training unit based at Lackland Air Force Base near San 
Antonio, Texas.  Block 30 F-16C 88-0409/’SA’ is painted with fancy tail markings and the legends 

‘Lone Star Gunfi ghters’ and ‘182nd Fighter Squadron’.  Jim Dunn
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Jim Dunn reports from 
Kingsley Field, Oregon, on this 
year’s edition of Exercise Sentry Eagle
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Timing was important to 
the Egyptians: they wanted 
the Rafales to participate in 
the ceremony on August 6 
marking the completion of 
work to expand the Suez 
Canal.  The � rst batch was 
delivered in record time.  
After contract signature in 
February the three aircraft, 
which were already complete 
and originally destined for 
the Armée de l’Air (French 
Air Force), were � own 
to Istres where nuclear 
armament systems and NATO 
communication equipment 
were removed.  The next batch 
is expected to be delivered to 
Egypt in early 2016. 

On the day after the 
handover ceremony, Trappier 
announced that Dassault 
will increase the Rafale 
production rate to meet both 
current and future contracts, 
and expects additional 
sales in the coming months.  
Subsequent press reports 
said Rafale production will 
increase to three aircraft 
per month from 2018.  This 
re-started rumours of a 
60-aircraft order from the 
United Arab Emirates (UAE).  
Following a period of silence, 
in April the French Foreign 
Minister Laurent Fabius 
con� rmed the French and 
UAE Governments were once 
again holding discussions 
about a possible Rafale 
order.  Two to three years 
between contract signature 
and delivery of a customer’s 
� rst jet � ts well with the 2018 
production rate increase 
reported by the French press.  
A possible order for Rafale 
� ghters from the UAE would 
be the third from the region in 
less than a year.  But Trappier 
might have been hinting at 
the negotiations with India 

for an order for 36 aircraft.  
There has been no contract 
signature since the Indian 
Prime Minister Narendra Modi 
announced India would buy 
36 Rafales in April.

During a Dassault press 
conference on July 23, the 
contracts with Egypt and 
Qatar were included in the 
presentation about the 
company’s results for the � rst 
quarter of 2015.  There was 
no mention of an Indian deal.

Armée de l’Air 
Serviceability
In June the French defence 
minister, Jean-Yves Le 
Drian answered questions 
from a senator about the 
serviceability of the different 
Armée de l’Air (AdlA) aircraft.  
In a letter to the French 
Senate Le Drian outlined 
the number of aircraft in the 
AdlA’s inventory and their 
respective serviceability rates 
for the 2014 calendar year.  
It’s important to remember 

that any serviceability rate 
can skew the maintenance 
situation of any aircraft 
� eet, but it does provide 
insight into the operational 
availability of any type of 
aircraft.

In 2014, the number of 
AdlA fast jets decreased from 
262 to 246 primarily because 
of the retirement of the 
Mirage F1.

The AdlA had 93 Rafales 
in operational service by the 
end of 2014 and will only 
receive one this year because 
six of the seven aircraft it was 
expecting will go to Egypt.

Rafale deliveries to the 
AdlA in 2015 and 2016 will 
go ahead during the current 
Military Programming Act 
2014-2019 according to 
statements by the French air 
arm and Dassault.  In 2014 the 
average age of an AdlA Rafale 
was six years with a � eet 
serviceability rate of 48%.

Although the number of 
Mirage 2000s has reduced 
over the last � ve years 29 
Mirage 2000-5s, 7 Mirage 
2000Bs, 15 Mirage 2000Cs, 
73 Mirage 2000Ds and 29 
Mirage 2000Ns were in 
service on December 31, 
2014.  Because the nuclear-
capable Mirage 2000N is 
part of the Forces Aériennes 
Stratégiques (Strategic 
Air Forces or CFAS), the 
type’s serviceability rate is 
classi� ed.

However, the Mirage 
2000Ns assigned to Escadron 

de Chasse 2/4 ‘La Fayette’ 
based at BA125 Istres have 
an average age of 27 years.  
Before the Egyptian Rafale 
contract, the AdlA had 
planned to spend this year 
working up a second Rafale 
squadron for the CFAS: three 
of the six AdlA aircraft now 
destined for Egypt were to 
be assigned to a second 
nuclear-tasked unit.

French Air Force 
Commander in Chief, General 
Denis Mercier, says the AdlA 
needs its latest Rafales by 
2017 so there is time to train 
pilots and mechanics for a 
smooth transition from the 
Mirage 2000N to the Rafale 
over the coming years.  The 
second nuclear-tasked 
Rafale squadron will have 
to replace the last Mirage 
2000Ns by 2019.

The Mirage 2000-5 was the 
only variant to suffer a drop in 
serviceability rate during 2014, 
all others saw an increase, 
most notably the Mirage 
2000C which jumped from 27 
to 46%.

The Mirage 2000D is the 
youngest variant with an 
average age of 18 years and a 
serviceability rate of 39% – it 
is expected to be the only type 
remaining in service after 2019.

Perhaps the most 
remarkable fact contained in 
the of� cial French Ministry 
of Defence document 
concerned the now-retired 
Mirage F1 which in its � nal 
year of service had a higher 

by Jan Kraak

Egypt has taken delivery of its fi rst 
batch of three Rafale fi ghters.  The 
ceremony, attended by the Egyp-
tian Ambassador to France Ehab 

Badawy and Dassault’s CEO Eric Trappier, was 
held in one of the Dassault hangars at BA125 
Istres on July 20.  

 Eygptian Rafales, Servicability & Para drops

The Mirage 2000C deployment arrived at Niamey on 
July 3.  The C-135FR that accompanied them can 

be seen in the background.  Armée de l’Air
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serviceability rate than the 
Mirage 2000D.  The Delta is, 
however, undergoing a series 
of upgrades which should 
have a positive effect on the 
type’s serviceability.  A budget 
of €293 million was allocated 
for maintaining the 153 Mirage 
2000s in 2014 compared with 
€226 million for the 93 Rafale 
� ghters.

Serviceability rates across 
the AdlA’s transport � eet were 
just below 29% for the C-130 
Hercules (currently being 
modi� ed to comply with civil 
aviation regulations); 56% for 
the CASA 235 and just over 
40% for the Transall C-160.

The C-160 � eet is struggling 
to meet the high tasking 
demand following years of 
over utilisation on intensive 
operations.  The average age 
of the � eet (which was reduced 
to 28 aircraft in 2014) is now 
36 years.  Scheduled Transall 
maintenance costs totalled 
€121 million, a whopping 
4.7 times higher than the 
27-aircraft CASA 235 � eet at 
€26 million.

No information was 
published on the C-135FR 
tankers assigned to Groupe 
de Ravitaillement en Vol 2/91 
‘Bretagne’ based at BA125 
Istres.

The only two MQ-9 Reaper 

unmanned air vehicles 
(UAVs) in service with the 
AdlA achieved an 86% 
serviceability rate, the highest 
in the entire air force.  Both 
air vehicles are based in Niger 
for Opération Barkhane and 
assigned to the Escadron de 
Drones 1/33 ‘Belfort’.  The 
unit’s � eet of Harfang UAVs 
achieved a rate of 61%.

Blue Mirage in Niger
When AIR International 
reported the upcoming 
combat deployment of Mirage 
2000Cs from Escadron de 
Chasse 2/5 ‘Île-de-France’ 
in the July issue, it was not 
known that they would arrive 
in theatre so soon.

On July 16 the AdlA 
announced the � rst two 
aircraft reached Niamey 
in Niger on July 3.  They 
replaced one of the Mirage 
2000Ds that returned to 
BA133 Nancy later that week.

The Mirage 2000C is not 
equipped with a targeting pod 
but can deliver 500lb Mk82 
dumb bombs.  It can also 
drop 500lb GBU-12 Paveway 
II laser-guided bombs with 
co-operative targeting 
provided by another platform.  
The � rst mixed patrol, 
comprising one Mirage 2000C 

and one Mirage 2000D, was 
� own on July 5.

First A400M 
Para-drop
On the day the � rst A400M 
prototype MSN 1 was 
inducted into the Aéroscopia 
museum in Toulouse, the 
AdlA achieved another 
milestone with its A400M � eet 
when 91 paratroopers jumped 
from the main cargo ramp at 
an altitude of 13,000ft during 
a 3-hour mission on July 16.

Preparations for the jump 
included three sorties � own 
by crews from the Centre 
d’Expériences Aériennes 
Militaires (CEAM) to check the 
relevant procedures, 
and a � nal dry run the 
evening before.

The paratroopers were 
from the Armée de Terre’s 
(French Army’s) 1 Régiment 
de Hussards Parachutistes; 
the AdlA’s Commandos 
Parachutistes de l’Air and 
the Direction Générale pour 
l’Armement (French Defence 
Procurement Agency).  

The July 16 sortie from 
BA123 Orléans was the � rst 
to be � own to develop the 
tactical role of the Atlas: a 
series of drops will now 
be undertaken using the 

side doors.
A400M MSN 19, which was 

delivered to BA123 Orléans 
on June 19, is the only French 
Atlas currently out� tted for 
para-dropping.  

Sécurité Civile 
in Action
When � re took hold of a 
forest near Bordeaux on July 
24 strong winds resulted in it 
becoming the biggest of its 
kind in France since 2010.  
Around 700 � remen were 
deployed during the � rst three 
days and 500 people were 
evacuated from their homes.  
The Sécurité Civile deployed 
� ve CL-415s, two S-2FTs, two 
Dash-8 Q400 water bombers 
and one Beechcraft B200 to 
BA106 Bordeaux-Mérignac.

The CL-415s � ew between 
the River Garonne and the 
� res, scooping up 6,000 litres 
of water every 20 minutes.  The 
S-2FTs (3,400 litre capacity) 
and the Q400s (9,800 litres) 
had to land at Mérignac after 
each drop.  The Beechcraft 
ferried crews back and forth 
from the main Sécurité Civile 
base at Marseille-Marignane.  
The � re was extinguished after 
six days by which time almost 
600 hectares of forest had 
been destroyed.

 Eygptian Rafales, Servicability & Para drops

A CL-415 Canadair scooping water from the River Garonne during fi re-fi ghting operations over forests near Bordeaux in late July.  Jan Kraak
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Nevada Air National Guard C-130H 79-0475 at RAF Mildenhall, Suffolk on August 1.  
Below: The aircraft’s tail features a silhouette-style motif of a Desert Big Horn sheep, 
the offi cial state animal of Nevada. Both images Bob Archer   

Former Qantas Airbus A330-203 VH-EBH (c/n 892) landing at Getafe, Spain, on July 13, after arriving from Singapore 
for conversion to KC-30A tanker/transport confi guration for the Royal Australian Air Force (RAAF).  A second aircraft 
for conversion is due to arrive in November.  Australia’s defence minister, Kevin Andrews, had announced plans for their 
acquisition on July 1.  Both had been leased to Qantas by CIT Aerospace and are being returned to the US lessor before 
being sold to the Australian Department of Defence.  They will join fi ve KC-30As already in RAAF service.  Roberto Yáñez

Former Qantas A330 Arrives for Conversion

The 152nd Airlift Wing, 192nd Airlift 
Squadron, based at Reno-Tahoe 
International Airport, Nevada, has 
applied artwork to the tail of C-130H 
79-0475 – the unit commander’s 
aircraft.  The aircraft’s tail also 
features a silhouette-style motif of a 
Desert Big Horn sheep, the offi cial 
state animal of Nevada and emblem 
of the Reno Bighorns basketball 
team, which has a close association 
with the unit.  The tail also has the 
usual tail stripe containing the legend 
‘High Rollers’.
The aircraft arrived at RAF Mildenhall, 
Suffolk, from the United States on 
July 31, and left the following day, 
probably for the Middle East.
While looking like a traditional airlifter, 
79-0475 is equipped with a host of 
sensors installed along the underside 
of the fuselage.  A retractable Wescam 
MX-15, day/night image sensor 
with a laser rangefi nder and laser 
illuminator is fi tted under the nose 
radome.
Optical sensors of the AAR-47 
missile warning system are above 
the cockpit and at the extreme aft 
fuselage.  Located on both sides of 
the rear fuselage are turrets for the 
AN/AAQ-2 NEMESIS directional 
infrared counter measures system.  

A fl are dispenser is situated on the 
lower forward fuselage.
All of the turrets, aerials, antennas 
and sensors are used by the 
Scathe View roll-on/roll-off sensor 
control and communications 
pallet operated by two airborne 
imagery analysts.  The system 
disseminates intelligence data and 
information to ground forces in real 
time via onboard voice and data 
communications suites.  Scathe 
View is a Big Safari (the US Air Force 
programme offi ce for special mission 
aircraft based at Wright-Patterson 

Air Force Base, Ohio) programme 
managed by Operating Location 
Detachment 2 at Lockheed Martin’s 
Fort Worth facility.
All eight C-130H aircraft operated 
by the 192nd Airlift Squadron are 
confi gured for the Scathe View 
system, operated by Nevada Air 
National Guard’s 152nd Intelligence 
Squadron.
The antennas are part of an 
intelligence gathering and 
communications system, designed 
to provide ground-based combat 
commanders with up-to-date 

battlefi eld information.  Tactical 
intelligence is acquired and 
rapidly disseminated to theatre 
commanders via a variety of 
sources, including the US Air 
Force ROVER (Remote Operations 
Video Enhanced Receiver) system.  
ROVER provides real-time sensor 
video footage to laptop based 
portable ground receivers.
The cargo compartment contains a 
display system allowing operators to 
view full-motion videos and imagery.  
It also allows them to overlay ground 
maps to determine potential enemy 
activity.  The intelligence product can 
be transmitted to commanders for 
immediate action.
Scathe View is a miniaturised 
intelligence, surveillance and 
reconnaissance system.  It is 
thought to be more capable than the 
trailer-like roll-on/roll-off container 
module known as Senior Scout 
used on board C-130s for tactical 
signals intelligence.  Senior Scout 
can exploit, geo-locate and report 
communications intelligence and 
signals of interest to air and ground 
component commanders.  The fi rst 
Senior Scout system was fi elded and 
used in Operation Desert Storm in 
1991.  Bob Archer

Scathe View C-130H

Nine PC-9Ms 
for Jordan
Pilatus Aircraft has been awarded 
a contract by the Royal Jordanian 
Air Force (RJAF) for nine Pilatus 
PC-9M turboprop trainers.  The 
deal, announced on August 10, 
also includes a simulator, training 
equipment and a comprehensive 
logistics support package.
The manufacturer said it won the 
order after several years of hard 
negotiations.  First deliveries are 
expected in January 2017.  The type 
will form the backbone of the training 
programme for RJAF pilots, who will 
go on to fl y military jet fi ghters.  The 
RJAF will use the PC-9Ms for both 
basic and advanced pilot training.
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Final Lynx AH7 Flight

The last six Army Air Corps Lynx AH7s touch down at Middle Wallop for the fi nal time during their retirement ceremony on July 31.  Ian Harding

Emotions ran high at Middle 
Wallop airfi eld in Hampshire on 
July 31 as past and present 
aircrew gathered to say goodbye 
to the Westland Lynx AH7 and 
mark the 70th anniversary of 671 
Lynx Conversion Squadron.  The 
Lynx AH1 entered service with 
the Army Air Corps (AAC) in 1977 
and the fi rst AH7 variant became 
operational in 1980.    
The sadness was tangible as the 
fi nal six Army Air Corps Lynx AH7 
lifted in unison from the apron 
at 1400hrs for the last time.  
After forming up, they overfl ew 
the airfi eld in the shape of the 

number ‘7’ to commemorate 671 
Squadron’s anniversary before 
Warrant Offi cer Class 1 (WO1) Mick 
Kildea and Capt Neil Posthumus, 
the AAC’s award-winning 2014 
display pilots, performed one fi nal 
backfl ip in the Lynx, a move it is 
famous for.  
The Lynx is one of the few 
helicopters that can perform a 
barrel roll, backfl ip and loop.  WO1 
Kildea said: “I am very proud to 
have been a part of the formation 
today and it’s a great privilege to 
be the fi nal person to fl y the fi nal 
aerobatic backfl ip for the British 
Army.

“The Mk7 doing the backfl ip today, 
XZ184, was converted from a Mk1 
airframe and was the fi rst Lynx to 
do a backfl ip.  It’s fi tting that she 
should also be the last.”
Hovering above the apron, the six 
aircraft touched down together 
before shutting down their engines 
for the fi nal time.  The line was then 
joined by the aircraft replacing 
the Lynx – a Wildcat AH1 Battle 
Reconnaissance Helicopter (BRH) 
from 652 Squadron based at 
RNAS Yeovilton in Somerset. 
The AH7 will be replaced by the 
Lynx AH9A and the Wildcat AH1.  
In addition, during the ceremony 

the fi nal three students to complete 
their three month conversion to 
type on the Lynx were presented 
with their graduation certifi cates.  
They will now continue their 
conversion programme on the 
upgraded Lynx AH9A.  
No.671 Squadron now becomes 
a conversion fl ight, but the loss of 
the AH7 does not materially affect 
its output in terms of training, 
which continues on other types 
including the AH9A.  The Wildcat 
AH1 will eventually replace all the 
Lynx helicopters in AAC service 
when the Lynx AH9A retires in 
2018.  Ian Harding 

Additional P-8I 
Purchase Cleared
The Indian Defence Acquisition 
Council has cleared the 
purchase of four additional 
Boeing P-8I Neptune maritime 
patrol aircraft for the Indian Navy.  
The proposal was given the go-
ahead at a meeting on July 15.  
India has received seven of the 
eight P-8Is it already has on 
order and the fi nal aircraft was 
undergoing fl ight testing with 
the manufacturer in Seattle, 
Washington, in late July.
A Boeing spokesperson 
confirmed that contract 
negotiations are now under 
way for the additional aircraft, 
which are expected to be 
completed by the end of the 
year.  Nigel Pittaway

Fuji Heavy Industries to build UH-X
Fuji Heavy Industries has been 
chosen to develop the Japan 
Ground Self-Defense Forces’ 
next-generation UH-X multi-
purpose helicopter.  Its selection 
was announced on July 17 by the 
Japanese Ministry of Defence. Fuji 

will partner with Bell Helicopter 
Textron to develop a commercial 
design to meet JGSDF needs.  A 
total of 150 UH-Xs will be acquired 
over the next 20 years and the 
project will launch in the current 
Japanese fi scal year.  Nigel Pittaway

Korean KF-16 Upgrade Approved
US State Department approval 
has been granted for a $2.5 billion 
upgrade to the Republic of Korea Air 
Force’s (RoKAF’s) KF-16 fl eet.  The 
US Defense Security Co-operation 
Agency confi rmed the approval 
in an announcement on July 15, 

saying it had notifi ed Congress the 
previous day.  
Under the proposal, 134 RoKAF 
Block 52 KF-16C and KF-16Ds will 
be upgraded, with Lockheed Martin 
and Northrop Grumman as the 
prime contractors.  Nigel Pittaway

US Air Force Lockheed Martin F-35A Lightning II 13-5068/‘LF’
touches down at Luke Air Force Base, Arizona, on August 10

following its delivery fl ight from the factory at Fort Worth, Texas,
with 13-5065/‘LF’. These are the fi rst two F-35As for the 62nd Fighter 

Squadron ‘Spikes’, which currently fl ies the F-16C and F-16D, but is now 
re-equipping with the F-35A as the second training unit at the base after the 61st FS. 

The squadron will take delivery of 18 F-35As over the next year and begin training the fi rst class of 
students in March 2016.  The unit will include pilots and aircraft from partner nations Italy and Norway.  Jim Haseltine

First F-35As for Luke’s 62nd FS
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The 919th Special 
Operations Wing (SOW), an 
Air Force Reserve unit, is 
transferring 11 C-145As from 
Duke Field, Florida, to the 
boneyard at Davis-Monthan 
Air Force Base, Arizona.  Air 
Force Special Operations 
Command (AFSOC) is 
retaining � ve C-145As at 
Duke for the 6th Special 
Operations Squadron, which 
trains maintainers for allied 
air arms.  The cost-cutting 
measure is not justi� ed by 
any decline in workload.  

“[Our] operations tempo 
remains the same,” said Maj 
Terrell Eikner, commander of 
the 919th in a press release.  
“We just have fewer aircraft 
to meet those demands.”

The C-145As were 
acquired in 2011.  That year, 
one Skytruck crash-landed 

in Afghanistan and was 
damaged beyond repair.

AFSOC also operates 
14 examples of the twin-
turboprop C-146A Wolfhound, 
a military derivative of the 
Dornier 328 regional airliner, 
with three more on order.  
The mission of the C-146A, 
according to an of� cial 
release, is “to provide United 
States Special Operations 
Command (USSOCOM) 
� exible, responsive and 
operational movement of small 
teams needed in support of 
theatre operations.” 

The C-146A is scheduled 
to replace the C-145A at 
Duke Field.  The US Air Force 
calls it “a slightly larger, ‘big 
brother’ to the C-145A that...
travels longer distances and 
lands on longer surfaces.  It is 
faster and has a much higher 

take-off weight capacity.”
The C-146A has a lower 

reliability record than the 
C-145A and is said to be 
more dif� cult to maintain, 
although exact reliability 
� gures are not published.

Couriers Leaving
The District of Columbia Air 
National Guard has retired 
its C-38A Courier light airlift 
� eet, handing the aircraft to 
the US Navy for use as chase 
aircraft on July 27.  

Two C-38As (serial numbers 
94-1569 and 94-1570) 
augmented the 201st Airlift 
Squadron’s three larger C-40C 
Clipper Boeing 737-700C) 
transports, which provide 
executive airlift for the First 
Lady, members of Congress 
and Pentagon bigwigs.

The 201st Airlift Squadron 
at Joint Base Andrews, 
Maryland, was the sole 
US military operator of the 
modi� ed Israeli-built business 
jet.  Like the special-ops 
C-145As with their Polish 
origin, the C-38As were 
procured in part for political 
motives to enhance military 
relations with a friendly 
country and its aerospace 
industry.  The C-38As were 
delivered to the Guard in 
1998 and were initially used 

to complement four C-22B 
(Boeing 727-035) transports 
that were replaced by the 
C-40Cs a few years later.  
The District of Columbia Air 
National Guard will continue 
� ying its three C-40s, but 
won’t replace the C-38A due 
to budgetary constraints.

Ghost Reappears
AC-130J Ghostrider (serial 
12-5753, c/n 5753, formerly 
N5104Q) arrived at Hurlburt 
Field, Florida, on July 29 to 
be greeted by an elaborate 
ceremony — including � yover 
and taxi beneath a � re truck 
water arch.  

The aircraft becomes 
AFSOC’s � rst operational 
AC-130J, meaning it is the 
� rst to transfer from the test 
community to a combat-
coded unit, but it is the 
second AC-130J to operate 
in the Florida Panhandle.  
While not ready for combat, 
acceptance of the aircraft at 
Hurlburt signals progress in a 
troubled programme that has 
experienced lengthy delays.

The aircraft will undergo 
developmental test work in 
the hands of experienced 
AFSOC personnel rather 
than with the test units at 
Eglin.  Detachment 2 of 
the 1st Special Operations 

by Robert F Dorr

Air Force Special Operations Com-
mand is retiring 11 of its 16 C-
145A Skytruck aircraft — military 
versions of the Polish PZL M28 

high-wing, twin-turboprop light transport — 
even though the aircraft are just four years old 
and have no structural or reliability issues.

From retired Skytrucks 
to $98 million Raptor repair bill

Arrival of the MC-12W Liberty marks the return of fl ying operations to 
Will Rogers Air National Guard Base, Oklahoma City for the fi rst time 

since 2007.  MSgt Andrew LaMoreaux/Oklahoma Air National Guard 
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Group stood up at Hurlburt 
for that purpose on July 9, 
commanded by Lt Col Brett 
DeAngelis.  Detachment 2 
will put the aircraft through 
all its phases, executing 
its missions, and provide 
feedback so adjustments 
can be made.  After Hurlburt 
completes successful 
operational testing on the AC-
130J, the gunship should be 
ready to deploy.  The second 
AC-130J is slated to transfer 
from Eglin to Hurlburt before 
the end of the year.

“The AC-130J brings new 
technology to the table for 
AFSOC with more ef� cient 
engines, improved fuel 
ef� ciency and the ability to � y 
higher, further and quieter,” 
said MSgt Michael Ezell in a 
press release.  “Additionally, 
the modi� ed weapons system it 
possesses is a precision strike 
package that was collected 
from older models, such as 
the laser-guided bombs and 
AGM-176 Grif� n bombs, and 
combined to give us all the 
capabilities of the AC-130W 
Stinger II and AC-130U Spooky 
all in one package.” 

The release dubbed airmen 
working on the AC-130J 
“hand-selected.”  This is 
counter to a long tradition 
of avoiding terms — “hand-
picked” is another – that 
suggest staff choices made 
outside the workings of the 
personnel system.

The AC-130J is a modi� ed 
MC-130J Commando II 
(formerly Combat Shadow 
II).  The � rst two aircraft do 
not have the 105mm cannon 
planned for every AC-130J 
beginning with the third 
airframe.  However, AFSOC 
is not enthusiastic about the 
105mm weapon and may not 
install it on future AC-130Js 
as modi� cations continue.  
The work that transforms an 
MC-130J into an AC-130J is 
performed at Eglin.

Project 
Liberty Aircraft
The � rst of 13 MC-12W 
Liberty Project Aircraft 
(LPA) tactical intelligence, 
surveillance and 
reconnaissance (ISR) aircraft 
for the Oklahoma Air National 

Guard (serial number 09-
0681) arrived at Will Rogers 
Air National Guard Base, 
Oklahoma City, on July 10.

The MC-12W is an ISR 
version of the Beechcraft 
King Air 350/350ER.  Crew 
consists of two pilots, a 
sensor operator and a 
cryptologic operator.  The 
US Air Force acquired 42 
MC-12Ws — eight King Air 
350s and 34 King Air 350ERs 
– to perform an intelligence 
mission previously the 
purview of the US Army.

They began operations in 
Iraq on June 10, 2009 and 
were withdrawn from that 
country in 2011.  The Liberty 
aircraft was also used in 
Afghanistan until August 
30, 2014.  The MC-12W 
will operate in a new � ying 
squadron under Oklahoma’s 
137th Air Refueling Wing, 
which has no other aircraft 
at Will Rogers but � ies KC-
135R Stratotankers at Tinker 
Air Force Base, Oklahoma.  
The eventual plan is for the 
Oklahoma unit to be the last 
US Air Force operator, with 
other MC-12Ws transferring 

to the Army and to US Special 
Operations Command.

Repairing a Raptor
The US taxpayer will shell out 
$98 million to repair an F-22 
Raptor (serial number 02-
4037) damaged in a training 
mishap at Tyndall Air Force 
Base, Florida, in 2012.  The 
Pentagon announced in July 
that its original estimate of 
$34 million was low.  The 
incident occurred after a 
trainee pilot on his third 
Raptor sortie retracted his 
landing gear prematurely on 
take-off.  The aircraft settled 
back on the runway and 
skidded for almost a mile.

Given the small size of the 
F-22 � eet – 187 were delivered 
and about 150 are operational 
at any given moment – the US 
Air Force plans to repair any 
grounded Raptor, if possible.  
In the case of 02-4037, 
which is receiving � xes in the 
depot at Hill Air Force, Utah, 
repairs are expected to take 
four years – longer than the 
United States spent in 
World War Two.

From retired Skytrucks 
to $98 million Raptor repair bill

Propellers begin to spin on the C-145 Skytruck prior to a sortie at Duke Field, Florida.  The Aviation Foreign Internal Defense and Skytruck 
mission is a joint active-duty and reserve Air Force Special Operations Command mission.  TSgt Samuel King/US Air Force



Please send all news correspondence to...airnews@keypublishing.com20 AI.09.1520

Military

RSAF F-16 
Upgrades 
to begin 
in 2016
Further details of the proposed 
upgrade to the Republic of 
Singapore (RSAF) Lockheed 
Martin F-16C and F-16D fl eet 
have been provided by the city 
state’s Ministry of Defence, which 
says work will begin in 2016.  The 
work will take place in increments 
over fi ve or six years.
The statement said: “the 
upgrade will also equip the 
F-16s with an all-weather ground 
attack capability, enabling it to 
strike targets with more capable 
precision munitions, such as 
the Laser Joint Direct Attack 
Munition (LJDAM).  Modern 
advanced air-to-air weapons 
will equip the aircraft with the 
capability to engage a wide 
spectrum of air threats within 
visual ranges.  In addition, 
the datalink capability and the 
advanced helmet-mounted 
display will provide the pilot with 
superior situational awareness, 
enhancing safety and enabling 
the pilot to maximise the 
potential of modern munitions.”  
Nigel Pittaway

The fi rst EC135T2+ for the Australian Defence Force (ADF), N52-001/D-HECG (c/n 1179) ‘841’, which made 
its maiden fl ight on January 16 at Donauwörth, Germany, during a subsequent test fl ight three days later.  The 
helicopter was formally accepted during a ceremony there on July 23.  Charles Abarr/Airbus Helicopters

Factory Acceptance of ADF H135

Sikorsky Bought by 
Lockheed Martin
Lockheed Martin has bought 
Sikorsky from its parent company, 
United Technologies, for some 
$9 billion.  The acquisition, which 
is subject to US Government 
approval, will keep the Sikorsky 
name and brand.  Lockheed 
Martin outbid Textron-Bell, their 
only competitor for the buy-out, 
after Boeing dropped out.  
Lockheed Martin and Sikorsky 
had been working together 
on a number of programmes, 
including integrating Sikorsky’s 
H-60 series helicopters with 
Lockheed Martin electronics and 
mission systems.  David C Isby

US Air Force F-16C 88-0413/‘AV’ from the 31st Fighter Wing’s 510th Fighter Squadron ‘Buzzards’ departs from Aviano 
Air Base, Italy, for Incirlik, Turkey, on August 9.  It was one of six deploying to Turkey for operations against IS in Iraq and 
Syria under Operation Inherent Resolve.  Air strikes from the Turkish base began on August 12, the fi rst time the country 
had allowed its airfi elds to be used for these missions.  Airman 1st Class Cary Smith/US Air Force

Aviano F-16s in Turkey on Anti-IS Ops

Airbus Helicopters announced on 
July 27 that factory acceptance 
of the fi rst of 15 H135 (EC135 
T2+) helicopters for the Australian 
Defence Force (HATS 01) had been 
achieved.  It was formally accepted 
by the ADF during a ceremony in the 
factory at Donauwörth, Germany, 
on July 23.  The ADF is acquiring 
the H135 under Project Air 9000 
Phase 7, Helicopter Aircrew Training 

System (HATS) to train army and 
navy helicopter crews.
Contract signature for the HATS 
programme occurred in November 
2014, with Boeing Defence 
Australia as the prime contractor 
and the fi rst EC125 T2+ made 
its maiden fl ight at Donauwörth 
on January 16 this year.  “Airbus 
Helicopters is thrilled that Boeing 
and the Commonwealth of 

Australia have demonstrated 
their confi dence in our product 
by accepting this fi rst EC135 
T2+, on time and on budget, as 
part of a world leading high-tech 
helicopter aircrew training system 
for the ADF,” said Peter Harris, 
head of Governmental Sales for 
Asia Pacifi c.  The helicopter will 
be shipped to Australia in January 
2016.  Nigel Pittaway

Pakistan Agrees Mi-35M Deal
A deal for the sale of up to four 
Mi-35M armoured attack helicopters 
has been negotiated between Russia 
and Pakistan, Yury Ushakov, an aide 
to Russian President Vladimir Putin, 
has confi rmed.
Pakistani requirements had called 
for the procurement of up to 20 
attack helicopters but the parties 

have agreed to an initial batch of 
four to avoid negative reaction from 
India, Pakistan’s geopolitical rival in 
the region.
Ushakov also hinted that the deal had 
been discussed between President 
Putin and his Pakistani counterpart, 
Nawaz Sharif, during a meeting on 
July 10 – and noted the Mi-35Ms 

are intended only for counter-terrorist 
operations in northwest Pakistan.
News of the sale has also been 
confi rmed by Anatoly Isaikin, director 
general of Rosoboronexport, Russia’s 
arms export agency, who hinted that 
the initial contract will cover a small 
number of aircraft.  He also confi rmed 
that the Mi-35Ms will be for counter-

terrorist operations rather than military 
action against neighbouring countries, 
to alleviate concerns in India.
According to Russian sources, if 
Pakistan is happy with its initial 
acquisition, the fi rst Mi-35Ms would 
be followed by more, with an eventual 
aim to bring the fl eet up to between 18 
and 24 helicopters.  Alexander Mladenov
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One of the three refurbished former US Army CH-47D Chinooks, CN-ALL, making a test fl ight before delivery to the 
Royal Moroccan Air Force.  The other two are CN-ALJ and CN-ALK. US Army

Columbia Helicopters has 
completed refurbishment of three 
former US Army CH-47D Chinooks 
for the Royal Moroccan Air Force 
(RMAF), which were ordered 
through a $78.9 million Foreign 
Military Sales deal.  They arrived 
in Morocco by sea at Tanger-Med 
port on August 15.
US Army Security Assistance 
Command, which arranged 
the contract, confi rmed their 
completion in an announcement 
on July 22. Work on them had 
been carried out in Columbia 

Helicopters’ Military Maintenance 
Facility at Aurora (Oregon) State 
Airport, Oregon. They arrived there 
on August 11, 12 and 13 last year.
The seven-month refurbishment 
programme comprised a complete 
inspection and repair process, 
including overhaul of all major 
components and painting in RMAF 
colours. US Army Training and 
Doctrine Command’s Security 
Assistance Training Field Activity 
carried out pilot and maintenance 
training of RMAF personnel on the 
type.

Proposals for the acquisition had 
been fi rst notifi ed to US Congress 
on October 26, 2009, by the US 
Defense Security Co-operation 
Agency, but due to Moroccan 
budget constraints, the purchase 
had been delayed for several 
years. The RMAF has previously 
taken delivery of nine older model 
Meridionalia-built CH-47Cs, the 
fi rst of which entered service 
in 1978.  They were fl own by 
Escadron de Hélicoptères at BA1 
Rabat-Sale, but all have now been 
withdrawn from use. 

Three CH-47Ds Delivered to Morocco

Chinook HC6 Deliveries Gather Pace

The Chinook Force based at 
RAF Odiham, Hampshire, is 
on schedule to receive its full 
complement of 14 new Boeing 
Chinook HC6s by the end of the 
year.  The latest delivery – of the 
ninth aircraft, ZK558 – took place 
on August 6.  Flight training with 
the HC6 is well advanced, the force 

targeting full operational capability 
during early 2017. 
In a further move, it was confirmed 
on July 9 during a media event 
at RAF Benson, Oxfordshire, 
that No.28 (R) Squadron – 
formerly 28(AC) Squadron – has 
become a training squadron for 
a combined Chinook and Puma 

operational conversion unit.  As 
a consequence, No.28(R) will be 
equipped with Chinook HC4s in 
addition to an unspecified number 
of Puma HC2s already based at 
RAF Benson.  The expectation 
is that it will receive six aircraft, 
which are scheduled to arrive 
from Odiham in October, with 
initial operational capability (IOC) 
declared soon after.  Personnel 
confirmed that preparations for 
the move started around two 
years ago.  
The change will include setting up a 
new dedicated Chinook engineering 
capability at Benson.  Chinook 
simulators have been housed at the 
base for many years and it is hoped 
co-location will produce synergies 
that will enhance student training 
output in future years.
Students and trainers will only 
be qualifi ed to fl y one aircraft 
type.  Both training syllabuses are 
already well established and no 
changes are envisaged.  Ian Harding

Chinook HC6 ZK554 undertaking confi ned area landing training near 
RAF Odiham.  Ian Harding

Aviano F-16s in Turkey on Anti-IS Ops

Japan Orders 
Five MV-22 
Ospreys
An order for fi ve V-22B Osprey 
Block Cs for the Japan Ground 
Self-Defense Force (JGSDF) 
has been placed with the Bell 
Boeing Joint Project Offi ce.  The 
$332.5 million Foreign Military 
Sales contract was awarded on 
July 14 by Naval Air Systems 
Command, marking the fi rst 
international sale of the type.   
Bell Helicopter’s executive vice 
president of Military Business, 
Mitch Snyder, said following 
the announcement: “The Bell-
Boeing team is honoured to have 
Japan as the fi rst international 
customer for the V-22 tiltrotor.”  
Nigel Pittaway

Seventh 
RAAF C-17A 
delivered
The seventh Boeing C-17A 
Globemaster III for the Royal 
Australian Air Force touched down at 
RAAF Base Amberley, Queensland, 
on July 29, at the conclusion of 
its delivery fl ight from the United 
States.  The aircraft, A41-213 (c/n 
50272/F271, 14-0002, ex N271ZD), 
is one of two additional aircraft for 
which an order was announced on 
April 10 this year by the Australian 
Government.  The eighth is due to 
arrive at Amberley before the end of 
the year. 
The two aircraft are part of a batch 
of ten ‘white tails’ built by Boeing 
without a contract from a customer.  
Chief of Air Force, Air Marshal Leo 
Davies, said: “This latest acquisition 
will bolster our existing fl eet of 
strategic lift aircraft, providing vital 
heavy airlift support to a range 
of operations, and increase our 
capacity to provide swift disaster 
relief and humanitarian assistance 
at home and abroad.”  Nigel Pittaway

Delivery of 900th 
T-6 Trainer
Beechcraft Defense Co has 
delivered its 900th T-6 military 
training aircraft.  The milestone 
aircraft, T-6B Texan II BuNo 166235, 
was formally handed over to the 
US Navy during a formal ceremony 
on August 7 at the company’s 
headquarters in Wichita, Kansas.
It was delivered to Training 
Squadron 2 (VT-2) ‘Doer Birds’, 
part of Training Air Wing 5 at Naval 
Air Station Whiting Field, Florida.  
This T-6B was the 224th to be 
delivered to the US Navy.
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During a ceremony 
attended by at least 2,000 
people at the Smithsonian 
National Air and Space 
Museum’s Steven F Udvar-
Hazy Center in Chantilly, 
Virginia on August 1, the US 
Marine Corps retired CH-46E, 
BuNo 153369.

This example had been 
operated by Marine Medium 
Helicopter Squadron 774 
(HMM-774) ‘Wild Goose’, a 
reserve unit based at Naval 
Station Norfolk, Virginia.  
Restored to the glossy green 
scheme worn in its early career, 
the helicopter will be displayed 
at the Udvar-Hazy Center 
until the National Museum 
of the Marine Corps is ready 
to display it permanently in 
Quantico, Virginia.

The Phrog � ew to the 
ceremony escorted by an 
MV-22B Osprey operated by 
Marine Helicopter Squadron 
One (HMX-1).  Lieutenant 
Colonel Dominic DeFazio the 
commanding of� cer of HMM-
774 turned over the CH-46E’s 
logbook to Lt Gen Jon Davis, 
Assistant Commandant 
for Aviation, who in turn 
transferred it to the museum’s 
director, retired Marine Gen 
John Dailey. 

The ceremony marked 
the end of a 51-year career 
 for the CH-46, which began 
combat service in Vietnam in 
1965.  The US Marine Corps 
operated the CH-46A, CH-
46D, CH-46E and CH-46F 

assault transport versions, 
and HH-46D and HH-46E 
rescue variants.

The US Marine Corps will 
continue to operate a few 
HH-46E rescue versions 
assigned to Marine Transport 
Squadron One (VMR-1) 
‘Roadrunners’ based at 
Marine Corps Air Station 
Cherry Point, North Carolina, 
but these will be retired 
before the end of the year.

Moving to 
Washington State
The US Navy has set in 
motion a plan to shift its 
patrol squadrons based at 
Marine Corps Air Facility 
Kaneohe Bay, Hawaii, to Naval 
Air Station Whidbey Island, 
Washington, as they transition 
to the P-8A Poseidon maritime 
patrol aircraft.

Patrol Squadron 4 (VP-
4) ‘Skinny Dragons’ is 
scheduled to change duty 
stations on October 1, 
2016.  The Skinny Dragons 
will transition from the P-3C 
Orion to the P-8A at Naval 
Air Station Jacksonville, 
Florida before beginning 
operations at Whidbey 
Island.  The unit will be 
assigned to Commander 
Patrol and Reconnaissance 
Wing 10 (CPRW 10) joining 
three active-duty patrol 
squadrons and one from the 
reserve based at the Paci� c 
northwest super base.

Two other P-3C Orion units 
currently based at Kaneohe, 
VP-9 ‘Golden Eagles’ and VP-
47 ‘The Golden Swordsmen’ 
will follow in succession.  

The US Navy’s strategic lay-
down plan calls for 12 active-
duty and two reserve patrol 
squadrons, six of each stationed 
at Jacksonville and Whidbey 
Island.  When fully implemented, 
it will end more than 80 years’ 
permanent basing of patrol 
squadrons in Hawaii.

Goshawk 
Modi� cations
A modi� cation to the US 
Navy’s T-45 Goshawk training 
jet is in the works at Boeing 
to improve the aircraft’s 
performance, especially in 
extreme operating regimes.

Philip Paul, Boeing’s 
programme manager for 
T-45 and AV-8B said: “The 
engine inlet modi� cation is 
being developed to improve 
engine performance at some 
edges of the envelope.  The 
T-45 performs many � ight 
manoeuvres similar to high-
performance � ghter jets.  
Student pilots learn through 
exposure to these extreme 
operational regimes, which 
prepares them for conditions 
that are outside of regular 
� ight operations.

“The engine inlet 
modi� cation provides an 
additional performance 
margin in these conditions 
that can stress airframe/
engine integration.”

An engine inlet modi� cation 
has been tested on a T-45 
by Air Test and Evaluation 
Squadron 23 (VX-23) ‘Salty 
Dogs’ at Naval Air Station 
Patuxent River in Maryland.  
That test campaign took 
place years ago, and is only 
now an engineering change 
for the entire T-45 � eet.  
The navy’s critical design 

review for the modi� cation is 
expected “in the near future”, 
said Paul.

Boeing is actively involved 
in sustaining the T-45 � eet, 
which has been out of 
production for almost six 
years.  In addition to the 
engine inlet modi� cation 
programme, the company is 
participating in Phase B of 
the sub-system service life 
assessment, and Phase 1B 
of the service life extension 
programme (SLEP).

Paul said: “Some of the 
oldest T-45s are nearing 
middle age.  Boeing is 
working with the navy to 
develop a SLEP for the 
T-45, to maximise the life 
of this robust airframe, and 
to minimise sustainment 
costs of the subsystems.  
With any aircraft having 
a conventional flight 
control system and digital 
avionics, obsolescence 
management is crucial to 
long-term sustainment.  We 
will be using technology in 
combination with Boeing’s 
expertise to develop and 
implement a plan that keeps 
the T-45 a premier training 
platform for many more 
years, while ensuring the 
viability of the supply base.

“Since the T-45 is a 
derivative of the BAE Systems 
Hawk trainer, much of the 
supply base is in the United 
Kingdom,” he said.  “While 
this creates additional supply 
chain challenges, Boeing has 
the expertise to minimise 
these challenges.  Boeing 
works closely with BAE 
Systems and all our suppliers 
to keep the T-45 sustainable 
and relevant.

Paul said that Boeing is 
“able to assess the usage 
of � eet aircraft against the 
test-proven durability of 
the T-45, and identify areas 
of the aircraft where SLEP 

by Rick Burgess

The day after the US Marine Corps 
declared the F-35B Lightning II 
operational, the service retired its 
last CH-46 Sea Knight assault 

transport helicopter.  The type was nicknamed 
the Phrog.

Moves, Mods 
& a Phrog
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improvements are needed to 
maximise service life.  The 
bene� t to the navy is that it 
can achieve many years of 
additional service life with the 
current T-45 � eet.”

The navy has not 
yet determined when a 
replacement training aircraft 
will be needed to succeed the 
T-45 � eet.

“The SLEP, cockpit and 
avionics modernisation, fatigue 
life tracking, and an optimised 
� eet management plan will 
allow the navy to continue to 
use the T-45 � eet for a very 
long time to come,” Paul said.  
“There will be T-45 pilots who 
have yet to be born.”

Reserve Maritime 
Support Wing
The US Navy’s Reserve Force 
has established a new type 
wing for its aviation forces.  
On July 31, 2015, Maritime 
Support Wing was established 
at Naval Air Station North Island 
at Coronado, California.  The 
wing will be responsible for 
the administration, manning, 
training and equipping of � ve 
reserve squadrons:
• Helicopter Sea Combat 
Squadron 84 (HSC-84) ‘Red 
Wolves’ at Naval Station 
Norfolk, Virginia.
• Helicopter Sea Combat 
Squadron 85 (HSC-85) 
‘Firehawks’ at Naval Air Station 
North Island, California.
• Helicopter Maritime Strike 
Squadron 60 (HSM-60) 
‘Jaguars’ at Naval Base 
Mayport, Florida.
• Patrol Squadron 62 (VP-62) 
‘Broad Arrows’ at Naval Air 
Station Jacksonville, Florida.
• Patrol Squadron 69 (VP-69) 
‘Totems’ at Naval Air Station 
Whidbey Island, Washington.
In recent years, these 
squadrons were under the 
administrative control of 
active-duty type wings.

Moves, Mods 
& a Phrog

The US Marine Corps’ last CH-46E, BuNo 153369/’MQ400’, landing at the Smithsonian Institution National 
Air and Space Museum on August 1.  US Marine Corps courtesy photo 

Strike Fighter Squadron 83 (VFA-83) ‘Rampagers’ is currently assigned to Carrier Air Wing 7 (CVW-7) and 
operates the F/A-18C Hornet.  The squadron deployed its latest CAG-bird BuNo 165202/’AG301’ to Naval 
Air Station Fallon, Nevada during the air wing’s recent detachment to the desert base.  Dan Stijovich

F/A-18E Super Hornet BuNo 166423/’AG100’ of Strike Fighter Squadron 143 (VFA-143) ‘Pukin Dogs’ seen 
at Naval Air Station Fallon, Nevada on August 3.  The aircraft is painted in full-colour markings as the unit’s 
CAG-bird.  Dan Stijovich 

Fighter Squadron Composite 12 (VFC-12) ‘Fighting Omars’ based at Naval Air Station Oceana, Virginia 
operates the F/A-18A Hornet.  The squadron provides adversary support to strike fi ghter squadrons and 
deployed some of its jets to Naval Air Station Fallon, Nevada in support of Carrier Air Wing 7’s recent 
detachment to the desert base.  Dan Stijovich
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S
outh Korea, which never 
previously operated an 
air refuelling aircraft, 
announced in June 
that it’s ordering four 
Airbus A330-MRTT 
tanker-transports to be 
delivered between 2017 
and 2019.  

The MRTT prevailed 
over two competitors, both versions of the 
Boeing 767 airframe – the KC-46A Pegasus 
(767-200) proposed by the Boeing Company 
and a 767-300 airliner-to-tanker conversion 
offered by Israel Aerospace Industries.
“Korea’s decision to acquire Multi-Role 
Tanker Transports will add tremendous 
capability to the Republic of Korea Air Force, 
or RoKAF,” retired US Air Force Lieutenant 
General Stephen Wood told AIR International.  

Wood was the US air commander in Korea 
from 2006 to 2008 and is now an of� cial with 
Rolls-Royce.  Four 73,000lb thrust (320kN) 
Rolls-Royce Trent 772BK turbofan engines 
will power the Korean MRTTs.
“The RoKAF is already one of the most 
respected air forces in world,” Wood told AIR 
International.  “The MRTT’s cargo capacity, 
along with its air-refuelling capability, gives 
the RoKAF the range and payload to support 
humanitarian operations worldwide and 
further enhances regional engagement 
opportunities.”

Regional Clout
The addition of tankers to the RoKAF – which 
existed for 60 years without them – is a sign 
of the country’s gradual expansion as a 
regional power, equipped not only to defend 
itself along the Demilitarized Zone but able 

to deploy around Asia and the Paci� c.  Air 
refuelling will increase the endurance of the 
Block 52+ KF-16C Fighting Falcon by 70 
minutes, and the F-15K Slam Eagle by 90 
minutes, but – contrary to much speculation 
– the tankers are not intended to support 
defensive combat air patrols.  The RoKAF’s 
integrated air defence network is built around 
rapid ground-control-intercept response and 
does not require air refuelling.

The RoKAF’s 15th Composite Wing at 
Songnam, also known as Seoul Air Base or 
‘New K-16’, is expected to operate the tankers.

Of� cials in Seoul were impressed that 
the Airbus product – in contrast to the two 
767 bids – offered early delivery dates, 
good depot maintenance, and a low price 
tag.  Kim Si-cheol, spokesman for Seoul’s 
Defence Acquisition Program Administrator 
told reporters: “The A330-MRTT showed 

Tankers put the spotlight on expanding military roles of South Korea and Japan.  
By Robert F Dorr



better performances than its rivals in terms of 
the duration of � ight mission in larger areas 
and amount of refuelling, as well as troop- 
and cargo-carrying capacity.”

The A330-MRTT is less costly to purchase 
but is more expensive to operate than 
767-derived tankers.  With a fuselage that is 
fully 30ft (9.14m) longer (at 193ft or 58.80m), 
the A330-MRTT can carry more fuel and 
greater payload.  Its ramp footprint is not 
correspondingly larger, so it can be bedded 
down handily at hundreds of air� elds.

General Choi Cha-Kyu, RoKAF Chief 
of Staff, told reporters in Seoul that the 
tanker purchase is “a sign of our growing 
con� dence of our place in Asia”.

In addition to signalling a stronger regional 
role, the purchase indicates that South 
Korea is breaking away from its decades-
long little-brother-style dependence on 
the United States.  For the � rst decades 
of its existence, the RoKAF operated only 
American equipment.  None of the US-
supplied gear was new until South Korea 

began receiving F-4D Phantom IIs in 1969.  
Now, the European aerospace industry 
is outshining its American equivalent by 
promoting state-of-the-art equipment with 
the Seoul government.  Symbolically, the 
breakaway began in 1969 when South Korea 
changed its national insigne to look less like 
the US version.

South Korea is the seventh nation to order 
the MRTT, following Australia, France, Saudi 
Arabia, Singapore, the UK and the United 
Arab Emirates.  The six nations have ordered 
46 airframes, according to the manufacturer.  
Two other countries selected the MRTT but 
ended up not buying.  India is expected to 
join the MRTT club.

Operating Overseas
The RoKAF operates a semi-permanent 
C-130 Hercules transport unit in Kuwait.  
RoKAF � ghters have travelled far from home 
to participate in Red Flag exercises in Alaska 
and Nevada.  Others have routinely deployed 
as far as Singapore and Australia.  “Once 
the tankers are on board these journeys 
away from home will be less costly and less 
dif� cult,” a US Department of State source 
told AIR International.

Retired US Air Force Lt Col Robert 
McNeese told this magazine: “Now 
the Aussies, the South Koreans and 
Singaporeans will be � ying the same tanker 
– big advantages in commonality, there – and 
will have a � eet of 17 tankers, which can 
operate in what we have called the ‘strategic 
quadrangle’ in the Western Paci� c.”

In the United States, on February 24, 2011 
– years after their own selection of the Airbus 
MRTT aircraft had been reversed – Pentagon 
bosses announced that Boeing had been 
selected over Airbus in the $35 billion KC-X 
competition for 179 new aircraft, the KC-46A 
Pegasus, to replace Eisenhower-era KC-
135R Stratotankers in the US Air Force.  In 
recent months, Boeing announced a series 
of delays while saying it remains “on track” 
to assemble seven KC-46As in 2015, 12 in 
2016, and 15 per year annually thereafter.

The latest delay became known on July 
30, weeks before the current scheduled 
� rst � ight of a fully out� tted KC-46.  The 
� rst test KC-46A with working air-refuelling 
systems and designated as a tanker was 
in the fuel dock at Paine Field, otherwise 
known as Snohomish County Airport in 
Everett, Washington when mechanics used 
the wrong chemical during a test of the 
fuel system.  The chemical, supplied by a 
vendor and mislabelled, caused corrosion 
and damaged the new advanced fuel boom.  
Boeing has been � ying a developmental 
airframe (since December 28, 2014) but it 
has only dummy refuelling boom and pods.

South Korea has confronted unique 
defence challenges for decades.  The 

country is astride a 250km (160 mile) 
Demilitarized Zone where more than a million 
men under arms confront each other across 
4km (2.5 miles) of ground.  North Korea has 
nuclear weapons capability, an ageing but 
formidable air force and massed armour 
divisions.  In one recent year, North Korea 
manufactured more main battle tanks than 
the rest of the world’s nations combined.  
North Korean artillery along the DMZ is within 
range of Seoul, 53km (33 miles) to the south.

South Korean President Park Geun-
hye, daughter of a previous president, has 
developed a newfound internationalism 
partly – it is alleged – to shift attention 
away from domestic scandals, including 
that concerning the 2014 Sewol ferryboat 
disaster that killed 304.  With popularity 
ratings as high as 65% just two years ago, 
Park is now polling in the 40% range.

With a growing aerospace industry of 
its own, South Korea is on the verge of 
exporting its indigenous T-50 Golden Eagle 
jet trainer to at least two countries and is 
already exporting diesel submarines.  But 
South Korea is not the only country seeking 
a broader role on the world stage.

Japan, Too
Japan has already reached out to the region 
by acquiring four Boeing KC-767J tankers in 
preference to the A330-MRTT, the only nation 
except Italy to prefer the 767.  Japan’s aerial 
gas stations were delayed more than three 
years because of procedural and technical 
problems.  The Japanese tankers are equipped 
only with the boom refuelling system.  

Japanese Prime Minister Shinzi Abe 
is asking the Diet, Japan’s parliament, to 
endorse a new interpretation of Article 9 of 
the Japanese constitution, which outlaws war 
as a means of settling international disputes.  
Abe says the article undermines his vision of 
Japan as a “normal country” that sends its 
troops overseas to � ght wars.  Critics say it’s 
pretty dif� cult to � nd a new way of reading 
the article – written by American occupiers in 
the 1940s – that allows military forces only for 
defence.  Still, Abe’s cabinet approved a plan 
that includes the purchase of additional Aegis-
equipped anti-missile destroyers, submarines, 
� ghters and other aircraft.

Abe, the grandson of a prime minister, 
is suffering in polls not in spite of military 
expansion (as Park is) but because of it.  His 
approval rating is around 52%, which is very 
low by Japanese standards.

Japan has been slowly expanding military 
operations to places such as Yonaguni, a dot 
in the ocean southwest of the main Japanese 
islands — and, in political terms, dangerously 
close to a very concerned China.

China’s view of South Korean and 
Japanese developments will bear a great 
deal of watching.
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Boeing 767’s 
Biggest Ever 
Order
The Boeing 767 has secured 
its largest single order after 
FedEx placed a commitment 
for up to 100 examples of the 
767-300 Freighter, comprising 
50 fi rm orders and 50 options.  
The aircraft will be delivered 
from 2018 to 2023, extending 
production of the 767 for the 
civil market to 42 years.  The 
767 entered service 33 years 
ago this month, with United 
Airlines, on September 8, 1982.   
The order continues a major 
fl eet overhaul at FedEx that 
involves the retirement of Airbus 
A300s, A310s, DC-10-10s 
and MD-11.  The carrier’s fi rst 
767F entered service in 2013 
and by the end of this year 
it will operate 25.  The new 
order means its 767F fl eet will 
eventually total more than 150.  
FedEx said the type will enable 
it to reduce structural costs and 
improve fuel effi ciency. 
Another major cargo airline, UPS, 
received its 50th 767F in July.  The 
carrier is currently the largest single 
operator of the type, although 
FedEx will overtake it later this 
decade.  More than 1,100 767s 
have now been ordered since the 
type’s July 1978 launch, of which 
1,078 had been delivered by 
August.  Mark Broadbent

COMMERCIAL ORDERS
Airbus
Customer Aircraft Number Date
Groupe Dubreil (for Sunline) A330-300 1 August 6
IAG (for Iberia) A330-200 3 August 6

A350-900 8 August 6
A320neo 20 August 6

Undisclosed A321neo 25 July 31
Boeing
Customer Aircraft Number Date
China Eastern Airlines 737-800 50, purchase agreement July 9
El Al 787 15 plus 13 rights, purchase agreement August 5
FedEx 767F 50, plus 50 options July 23
Key: Data up to August 11  Compiled by Mark Broadbent

Franco-Italian turboprop maker 
ATR is testing a range of new 
technologies on its ATR72-600 
demonstrator F-WWEY (c/n 098).  
Insulating materials, vibro-acoustic 
sensors and optical fi bres, all 
developed by ATR shareholder 
Alenia Aermacchi, have been fi tted 
into a large crown panel on the roof 
of the aircraft’s forward fuselage.  

The research, using what ATR calls 
its ‘green’ technology demonstrator, 
is investigating how new equipment 
can contribute to assisting the 
composites maintenance process 
and identifying micro-cracks.  
The tests are part of the Clean Sky 
Joint Technology Initiative, a public-
private partnership between the 
European Union and industry to 

study improving fuel effi ciency and 
cutting emissions in future aircraft 
designs.  
Towards the end of the year, 
a second testing phase using 
F-WWEY will begin to research the 
effi ciency improvements provided 
by updated electrical distribution, air 
conditioning and energy dispersal 
systems.  Mark Broadbent

ATR Tests ‘Green’ 
Technologies

Insulating materials, sensors and optical 
fi bres are being tested to see if they can offer 

improvements in the maintenance process for composites 
and identifying micro-cracks in the materials.  ATR

Transavia’s Latest LogojetSmall Planet 737 Charters

Transavia Airlines Boeing 737-8K2 PH-HSE (c/n 39259), seen taking off from 
Groningen-Eelde for a fl ight to Lanzarote, is now a logojet for the Dutch 
tour operator Neckermann Reizen, part of the Thomas Cook Group.  Two 
other Transavia 737-800s (PH-HZG and PH-HSA) are currently fl ying as 
logojets for Sunweb, another Dutch tour operator.  Kees van der Mark

Small Planet Airlines, based at Vilnius, Lithuania, has been chartered by a number 
of European tour operators to provide ACMI (aircraft, crew, maintenance, 
insurance) fl ights for the summer season.  Here one of its two Boeing 737-382s 
(LY-FLH, c/n 25161) taxies at Manchester, from where Small Planet is fl ying 
services to Greek destinations on behalf of Olympic Holidays.  Rob Skinkis

African Hunting Trophies Ban
Several major airlines have banned 
the transport of hunting trophies 
following the global outcry after 
the American dentist Walter Palmer 

killed a famous black-maned lion, 
Cecil, just outside Zimbabwe’s 
Hwange National Park in July.  
Airlines in Europe, North America, 

the Middle East and Asia have all 
prohibited the transport of the ‘Big 
Five’ animals (buffalo, elephant, 
leopard, lion and rhino).  Guy Martin

Air Djibouti 
Launches 
Djibouti’s new national carrier 
Air Djibouti launched cargo 
operations on August 3.  Its 
initial fl ight used a Fokker F27 
freighter leased from Kenya’s 
Astral Aviation to carry six 
tonnes of goods from Djibouti 
to Somalia.  Future fl ights are 
scheduled to Somalia, South 
Sudan and Kenya.  Guy Martin



Please send all news correspondence to...airnews@keypublishing.com 27

Commercial

AI.09.15

Facebook’s Aquila 
Flying Wing UAV

Facebook has unveiled a solar-
powered UAV called Aquila that 
the social network plans to use to 
provide internet access to remote 
parts of the world.  Test fl ights in 
the US are planned for later this 
year, following trials of a scale 
model in the UK in March, 
Aquila is designed to fl y between 
60,000ft (18,288m) and 90,000ft 
(27,432m) and remain airborne for 
up to three months.  The aircraft has 
a 137ft (42m) wingspan but weighs 
only about the same as a small car, 
thanks to the use of lightweight 
0.19lb (88g) T700 carbon fi bre.

Aquila is part of Facebook’s 
Internet.org initiative, announced 
in 2013, to provide global 
internet connectivity.  The Yeovil, 
Somerset-based engineering 
consultancy Ascenta was 
contracted by Facebook to design 
and build a high-altitude, long-
endurance aircraft to help fulfi l that 
goal.  The idea is that a ground 
internet signal will be transmitted 
to Aquila, which will use lasers 
and radio frequency technology 
to beam internet coverage over 
areas that aren’t currently served.  
Mark Broadbent

Aquila, which has a 137ft wingspan, has been built by the Somerset-based 
Ascenta consultancy.  The aircraft is due to be tested in the US later this 
year.  Facebook

Offshore Wind Farm Flying for H135
The Airbus Helicopters H135 
(formerly the EC135T3/P3) has a new 
role – offshore wind operations.  The 
German company HTM Helicopter 
Travel Munich took delivery of its fi rst 
of 11 H135s in July.  HTM is using 
the type to serve its customers, such 
as EON, that operate the extensive 
wind farms in the German Bight, 
the south easternmost part of the 
North Sea.  By 2017, there will 
be more than 950 wind turbines 
in the German Bight, creating a 
requirement for helicopters to help 
maintain the growing network.
HTM will operate the H135s from 
Emden, Norden, Borkum and 
Heligoland alongside its fl eet of fi ve 
legacy EC135P2+s.  During the year 
the company performs approximately 
1,500 to 2,000 offshore missions, 
according to HTM Managing Director 
Bernd Brucherseifer.
The H135s transport engineers 
to the wind turbines to assist with 
installation and maintenance, with 

its hoist aboard enabling engineers 
to be lowered onto the service 
platforms on top of the turbines.  
The type also has one engine 
inoperative clearance, an external 
life raft, emergency egress lighting, 

emergency locator transmitter, 
an underwater locator beacon, 
weather radar and an emergency 
fl oatation system certifi ed for Sea 
State 6 conditions, where waves are 
13-20ft (4-6m) high.  Mark Broadbent

A hoist in the H135 makes it possible for HTM to use the type for offshore 
wind farm work.  Claas Belling/Airbus Helicopters

1
AW189 FOR 
OIL & GAS
Malaysia’s Weststar Aviation Services 
is to provide an AgustaWestland 
AW189 for the transportation of 
offshore workers.  The helicopter will 
be based at Miri and will transport 
workers and supplies to JX Nippon’s 
drilling exploration platform at the 
deep-water block DW2F, 210 miles 
(337km) off Sarawak in the South 
China Sea.  The initial contract is 
for three months, with an extension 
option from October.  Nigel Pittaway

2
ETHIOPIAN MD-11FS TO US
The two McDonnell Douglas MD-
11Fs formerly operated by Ethiopian 
Airlines have been fl own to the United 
States following their retirement earlier 
this year. ET-AML transited Dublin 
on August 1 on its way to Victorville, 
California, following ET-AND’s journey 
a couple of weeks earlier.  Both 
aircraft were sold to Boeing as part of 
Ethiopian’s 777 Freighter deal.  The 
airline now operates four examples of 
the twin-jet freighter, with another two 
due later this year.  Guy Martin
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Transavia’s Latest Logojet

Apache Metro in the States
Swearingen SA227C Metro III F-HPAA (c/n AC-7534B) departs Boeing Field, 
Seattle, on August 6.  This former Northwest Airlink and OLT turboprop 
is operated by Apache Aviation in France as the support aircraft for the 
Breitling Jet Team of seven Aero L-39C Albatros, which has toured North 
America this summer.  Joe Walker   

Global 7000 Service 
Entry Pushed Back
Bombardier has delayed the service 
entry of its Global 7000 from 
2016 to the second half of 2018.  
The Canadian company cited 
unspecifi ed “challenges” with the 
business jet’s development. 
However, the company added the 
fi rst fl ight test vehicle (FTV) is in 
fi nal assembly.  Three other FTVs 
are in various stages of production 
and an Integrated Systems Test 
and Certifi cation Rig has been 
commissioned.  Bombardier did not 
disclose whether there would be a 
delay to the 7000’s sister aircraft, 
the Global 8000.  The company 

initially planned for the fi rst 8000 to 
be delivered in 2017.  
The delay follows Bombardier 
cutting the annual production 
rate of the current-generation 
Global 5000/6000 from 80-85 
aircraft to 50-60 in May, and its 
January announcement that it 
was pausing development of 
the Learjet 85.  Bombardier said 
“current economic conditions 
and geopolitical issues in some 
regions, such as China, Latin 
America and Russia, have had 
an impact on industry-wide order 
intake.”  Mark Broadbent
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T
he nature of the � rst 
Mitsubishi Regional 
Jet (MRJ) � ight test 
aircraft’s roll-out at 
the Mitsubishi Heavy 
Industries Nagoya 
Aerospace Systems 
plant last October, was 
telling.

The fanfare of that 
day, at Nagoya Airport in Aichi Prefecture 
on Honshu – choral music, traditional 
taiko drums and speeches by government 
ministers – re� ected the event’s symbolic 
importance for a programme that is a � ag-
bearer for Japan’s manufacturing sector.  
The MRJ is the country’s � rst indigenous 
commercial aircraft, since production of the 
YS-11 ended in 1973.

In August, Mitsubishi Aircraft disclosed 
more details about how the � rst variant, the 
MRJ90, would be tested.  And despite the 
new airliner being a Japanese aircraft, there’ll 
be an American � avour to the testing effort.

Test Aircraft
There are � ve MRJ90 � ight test aircraft 
(FTAs).  After its roll-out, the � rst (FTA 1, c/n 
10001, JA21MJ) started ground testing at 
Nagoya in the � rst quarter of this year.  Trials 
have included engine runs and low-speed 
taxiing.  In the � ight test campaign, JA21MJ 
will explore the MRJ90’s envelope and 
handling.

A second � ight test aircraft (FTA 2, c/n 
10002, JA22MJ) is scheduled to � y in Q4, 
after assembly was completed in the � rst 

quarter.  This airframe will be used for testing 
functional performance.

Mitsubishi Aircraft’s plans for 2016 call for 
FTA 3 (c/n 10003, JA23MJ), which will test 
� ight characteristics and avionics, to � y in 
the � rst quarter.  FTA 4 (c/n 10004, JA24MJ), 
which is to be used for noise, anti-ice and 
interior trials, will follow in Q2.

A � fth FTA (c/n 10005, JA25MJ) will 
undertake autopilot tests.  Currently in � nal 
assembly at Nagoya, this aircraft is painted 
in the colours of the MRJ’s launch operator 

Above: The fi rst MRJ90 Flight Test Aircraft (FTA 
1, c/n 10001, JA20MJ) undergoing ground 
testing at Nagoya.  It is scheduled to fl y in the 
third or fourth quarter.  Mitsubishi Aircraft
Below: All Nippon Airways colours have been 
applied to the fi fth MRJ fl ight test aircraft 
(JA25MJ), signifying the airline’s status as 
launch operator.  This aircraft will be used for 
autopilot testing.
Opposite: Noise, anti-ice and interior testing 
will take place on JA24MJ, seen here in the 
foreground in the Nagoya factory.



All Nippon Airways (ANA) and is the � rst MRJ 
to wear an airline livery (the other FTAs are 
� nished in Mitsubishi Aircraft’s black, red, 
gold and white house colours).  

In addition to the � ve FTAs, there are 
two static test airframes at Nagoya.  One 
(910001) is already undertaking strength 
testing – work that is scheduled for 
completion in Q2, 2016.  A fatigue test 
specimen is due to join it in the fourth quarter 
of this year.

Stateside Testing
The initial � ight tests will take place from 
Nagoya, but in the second quarter of next 
year FTAs 1 to 4 will move to Grant County 
International Airport near Moses Lake, 
Washington, from where the majority of the 
test � ights will take place.  The aircraft will be 
housed in a 65,000 sq ft (6,038m2) hangar that 
Mitsubishi Aircraft is building at the airport.   

According to the company, Grant County’s 
long main runway (13,500ft/4,100m) and the 
“high probability” of experiencing favourable 
weather conditions make it ideal for testing.  
The facility’s relatively quiet operations (there 
are no scheduled airline � ights) will allow for 
a high frequency of activity.

Grant County won’t be the only location the 
MRJs will use in the United States.  Gunnison-
Crested Butte Regional Airport in Colorado 
will host high-altitude take-off trials, runway 

tests will take place at Roswell International 
Air Centre in New Mexico and extreme 
environment tests will be conducted at the 
McKinley Climatic Laboratory at Eglin Air 
Force Base in Florida.

Seattle Engineering Centre
In August, Mitsubishi Aircraft opened the 
Seattle Engineering Centre (SEC), operated 
in conjunction with AeroTEC, a Seattle 
company specialising in � ight test planning 
support.  The two parties signed an initial 
agreement to co-operate on MRJ � ight 
testing in 2011 and � rmed it up last year. 

The SEC will give valuable support for 
the MRJ � ight testing from Grant County, 
which is 182 miles (292km) to the southeast 
of Seattle, by providing test speci� cations 
and analysing data from the test � ights.  
When fully up and running, the SEC will be 
operated by around 150 staff, comprising 
approximately 50 Mitsubishi personnel 
from Japan and about 100 from AeroTEC, 
recruited in Seattle and Washington State.

In a presentation in August, Kenichiro 
Honda, the SEC’s Vice President, said basing 
the FTAs at Grant County, supported by the 
SEC, would enable Mitsubishi Aircraft to 
“capitalise on [the] knowledge and skills of 
US design, test and certi� cation engineers 
and aviation professionals”.  

Mitsubishi Aircraft said tapping into 

Washington State’s specialist aerospace 
expertise would also help the company 
“accelerate the development of the MRJ” 
and ensure the MRJ90 conforms to 
regulatory requirements.  With Japan not 
having produced a commercial aircraft for 
four decades, the input from AeroTEC in the 
areas of � ight test planning, support, analysis 
and advice in these areas should prove 
invaluable.

Washington State Governor Jay Inslee 
noted the partnership would have a wider 
bene� t.  He said: “From the components that 
are being provided by our suppliers to the 
team that will be in the air and on the ground 
in Moses Lake once � ight testing begins, to 
the scores of engineers working in the new 
Seattle of� ce, the MRJ will have a profound 
impact on the economy of Washington 
State.”

Mitsubishi Aircraft has secured 228 � rm 
orders for the MRJ from six airlines (Air 
Mandalay, ANA, Eastern Air Lines, Japan 
Airlines, SkyWest and Trans States Holdings), 
along with a further 184 options or purchase 
rights from these operators.  

JA21MJ’s maiden � ight is due to take 
place in either September or October.  
Certi� cation and service entry is scheduled 
for the second quarter of 2017, an event 
that will open a new chapter in Japan’s 
aerospace story. 
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More details have emerged about the testing plans for Japan’s new regional airliner, 
as Mark Broadbent explains
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MILITARY EXERCISE INDRADHANUSH

R
ussian jet engines could 
be heard around RAF 
Coningsby, Lincolnshire 
in late July.  Indian 
Air Force Su-30MKI 
Flanker-H fighters 
powered by NPO Saturn 
Al-31FP turbofans, 
each rated at 27,560lb 
(123kN), were at the 

station to play fisticuffs with RAF Typhoons 
during Exercise Indradhanush 2015.  

The fourth and latest iteration of the event 
was the first to be staged in the UK for 
eight years.  Hosted by No.3(F) Squadron, 
the Indian Air Force fighter component 
comprised four Su-30MKIs from No.2 
Squadron ‘Winged Arrows’, one of two 
Flanker units assigned to 11 Wing based 
at Tezpur Air Force Station in the state of 

Assam in the northeast of the country.  
A second Indian component comprising 

a C-17A Globemaster, C-130J Hercules and 
Il-78MKI Midas were based at RAF Brize 
Norton, Oxfordshire, for the duration.  The 
RAF’s main contribution to the joint exercise 
were the Coningsby-based Typhoons but also 
Hawk T1As from RAF Leeming, Yorkshire, 
and Voyager and C-130J Hercules from RAF 
Brize Norton.  Personnel from the Air Warfare 

Green
 Wheels
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Centre at RAF Waddington, Lincolnshire, 
acted as the White Force during the exercise, 
in partnership with their Indian Air Force 
counterparts.  The White Force comprises 
tactical specialists who run the exercise, issue 
the daily mission objectives and ensure safety.

Indradhanush
The Indian Air Force (IAF) aircraft departed 
their home bases on July 15 arriving at 

Coningsby two days later following stops at 
Jeddah, Saudi Arabia and Athens, Greece.  
The Flankers were air refuelled once during 
each leg from the Il-78 tanker.

The IAF contingent comprised 190 
personnel: 15 pilots and five weapons 
system operators (WSO), mainly from 2 
Squadron but also other Flanker squadrons.  

The disproportionate number of pilots to 
WSOs is such because pilots can qualify as 

WSOs but only pilots are qualified to fly and 
is standard within the IAF Flanker units.  The 
Su-30MKI is fitted with 1,030mm (40 inch) KT-
156D single wheels, which are painted green.

Objectives
The exercise was staged to enhance mutual 
understanding of the IAF and RAF concepts 
of operation and to provide pilots with an 
opportunity to train against dissimilar types 
in a dynamic air-to-air environment.  Wg Cdr 
Christopher Moon, Officer Commanding 
No.3(F) Squadron said: “From the moment 
this exercise was announced and it 
was confirmed Flankers were coming to 
Coningsby, we were bombarded with 
requests from all over the air force to get 
involved.”

White Force managed the nine-day exercise 
by scheduling daily missions of increasing 
complexity starting with familiarisation sorties 
for the Indian aircrew, most of whom were 
flying in the UK for the first time.  

Some had undertaken training at RAF Valley, 
Anglesey, Wales.  The initial tactical sorties 
involved 1v1 engagements and culminated 
in a large force exercise involving 20 fast jets 
on July 29.  Wg Cdr Moon explained: “This 
involved six Typhoons and four Flankers flying 
as Blue Air, against ten opposing Red Air 
fast jets.  Blue Air was tasked to escort two 
Hercules [one from each nation, both flying 
from Brize Norton] in to enemy airspace and 
simulating a parachute drop.  

“RAF crews have swapped between Blue 
and Red Air.  Having the opportunity to test 
ourselves against such a high-performance 
fighter [the Su-30MKI] is invaluable”.  

The July 29 mission also contained some 
simulated air-to-ground strikes.

Flankers and Typhoons air refuelled from 
their own tankers and did not perform cross 
tanking.  The Typhoon is not certified to air 
refuel with the Il-78 Midas and similarly the 
Flanker with the RAF’s Voyager.

RAF and IAF C-130J Hercules undertook 
parachute drops with RAF Regiment and 
IAF Garud special force troops (based at 
RAF Honington, Suffolk).  RAF and IAF C-17 
crews also flew together and two mixed crew 
sorties were flown by two-seat Typhoons and 
Flankers from Coningsby on July 30.

No restrictions were placed on either 
the Typhoon’s or Su-30MKI’s systems.  
RAF and IAF pilots were able to use their 
respective radar systems to full capacity 
(media reports elsewhere claim the Indian 
pilots operated their radars in training mode 
only), but the simulated engagement ranges 
of air-to-air missiles were limited.  Neither 
party was prepared to provide further 
information, but stressed that each played a 
full role in the sorties.

Wg Cdr Moon would not specify which 
beyond visual range (BVR) and short-range air-
to-air missiles RAF Typhoon pilots simulated 
using during their high-speed, high-g duels 
against the Su-30MKIs over the North Sea.  
The RAF Typhoon FGR4 is cleared to use two 
American made sticks: the Raytheon AIM-120 
AMRAAM radar-guided BVR missile and the 
short-range AIM-9 Sidewinder.  The Typhoon 
FGR4 is also cleared to pack the Anglo-French 
MBDA ASRAAM short-range missile.

The Flanker’s arsenal is more extensive and 
IAF officials confirmed R-27-series (AA-10 
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Ian Harding visited RAF Coningsby during the 
latest edition of Exercise Indradhanush, a joint 

training event between India and the UK

Indian Air Force aircrew pre-
pare for their final mission from 

RAF Coningsby on July 29.  
All images Ian Harding
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Alamo) and the radar-guided RVV-AE (AA-12 
Adder) medium-range missiles were simulated 
with the R-73 (AA-11 Archer) employed for 
short-range engagements (see Comparing 
Typhoon with the Su-30MKI).  

But the Su-30MKI’s biggest punch beyond 
its thrust-vectoring and missiles is perhaps 
the NIIP N011M Bars passive electronically 
scanned array multi-mode radar.  The N011M 
radar has a phased array antenna with an 
hydraulic drive in azimuth.  It operates with a 
scan sweep of +/-70° in azimuth and +/- 45° 
in elevation.  

Each of the array’s transceivers has 
a receiver amplifier similar to an active 
electronically scanned array and uses a 
travelling-wave tube (a vacuum tube) used to 
amplify radio frequency transmission.  This 
system would have given the Indian Sukhoi 
pilots an advantage for shooting missiles at 
Typhoons at long-range.  The Typhoon is not 
yet equipped with an electronically scanned 
radar system.

Close Combat
How Typhoon performed against the Flanker 
during a series of North Sea duels, colloquially 
known as dissimilar air combat training 
(DACT), was something that no-one from the 
RAF was likely to reveal.  

Their Indian counterparts were 
magnanimous when answering questions 
from the UK’s aviation media about Typhoon 
smacking Flanker and vice versa.  Both 
aircraft have distinguishing strengths and 
characteristics.  Both parties were equal in 
their praise for each other’s aircraft.  Neither 
said how they fared.  Reports in the Indian 
press claimed the IAF Flankers were victorious 
in 12 ‘within visual range engagements’ 
against RAF Typhoons.

Wg Cdr Moon said: “You can read much 
about the Flanker, but it’s not until you are 
fighting against them that you see what a 

COMPARING TYPHOON WITH THE SU-30MKI
Typhoon Su-30MKI

Crew One Two

Length 15.96m (52.4ft) 21.93m (71.97ft)

Wingspan 10.95m (35.9ft) 14.70m (48.2ft)

Height 5.28m (17.3ft) 6.36m (20.85ft)

Wing area 51.2m² (551sq ft) 62.0m² (667sq ft)

Empty weight 11,000kg (24,250lb) 18,400kg (40,565lb)

Typical mission weight 16,000kg (35,270lb) 26,090kg (57,520lb)

Max take-off weight 23,500kg (51,800lb) 38,800kg (85,600lb)

Maximum speed Mach 2 class (2,495km/h) at altitude and 
supercruise at Mach 1.5 (1,838km/h)

Mach 1.9 (2,100km/h) at altitude

Range 2,900km (1,565nm) 3,000km (1,620nm) at altitude

Endurance 3.0 hours in air defence configuration with 
three 1,000 litre external tanks

3.75 hours

Service ceiling 65,000ft (19,812m) 56,800ft (17,300m)

Rate of climb >315m/sec (>62,000ft/min) >300m/sec (>45,275ft/min)

Wing loading 312kg/m² (63.9lb/ft²) 401kg/m² (82.3lb/ft²)

Thrust to weight ratio 1.15 (in air defence configuration) 0.96

Maximum g-load +9g/−3g +9g/-3.5g

Engines Two Eurojet EJ200 turbofans rated at 
>20,230lb (90kN) each with afterburner

Two NPO Saturn AL-31FP turbofans each 
rated at 27,560lb (123kN) with afterburner, 
and thrust vectoring 

Radar Euroradar CAPTOR mechanical multi-
mode pulse doppler radar

NIIP N011M Bars passive electronically 
scanned array digital multi-mode dual 
frequency band radar with 120-140km 
search range, 60km in the aft hemisphere 
against a fighter-size target.  The N011M 
can track 15 airborne targets and engage 
four simultaneously

IRST PIRATE infrared passive search and track 
sensor with day and night FLIR.  Full 
development of the PIRATE has yet to be 
completed

OLS-30 laser-optical infrared search and 
track sensor with 90km detection range 
with day and night FLIR

Cannon One 27mm Mauser BK-27 cannon with 
150 rounds

One 30mm GSh30-1 cannon with 150 
rounds

Weapon hard points 13 stations: eight under wing and five 
under the fuselage

12 stations: two wing tip missile launch 
rails, six under wing pylons, two pylons 
mounted under the engine inlets, and two 
in tandem under the fuselage between the 
engines

Air-to-air missiles Four AIM-120 AMRAAM long-range 
radar-guided missiles and two ASRAAM 
or AIM-9 Sidewinder short-range missiles

Ten RVV-AE (AA-12 Adder) active radar-
homing, medium range missiles – one 
carried on each hard point except the wing 
tip rails.

Eight R-27R1 or R-27ER1 (AA-10A or 
AA-10C Alamo) semi-active radar-guided 
medium/extended-range missiles - 
missiles – one each carried on stations 3 
through 10.

Two R-27T1 or R-27ET1 (AA-10B or 
AA-10D Alamo) infrared-homing, medium-
range or extended-range versions - one 
carried on stations 3 and 10.
Six R-73 (AA-11 Archer) short-range 
missiles – one carried on stations 1 through 
3 and 10 through 12

2
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great aircraft it is.  It’s an incredibly impressive 
fighter, but the Typhoon is a good match.  
Typhoon is predominantly a ‘rate fighter’ with 
its strength being in its thrust to weight ratio 
with a high rate of turn, while the Flanker is a 
high alpha, slower-speed fighter”.

Gp Capt Athu Srivastav, the Indian Air Force 
detachment commander from the IAF Central 
Air Command Headquarters, first flew the 
Flanker-K with 31 Squadron in 1997.  

Since then he has accumulated 2,215 
hours on the aircraft and explained why it 
excels in close combat.  “The main advantage 
for the Flanker in close combat is its high 
manoeuvrability.  It has super manoeuvre 
mode or thrust vector control [TVC], which is 
special to this aircraft.  Thrust vector control 
was used during the exercise but its use is 
dependent on the combat situation faced.  

“It is used in close combat when you have 
been engaged and the opponent is about 
to shoot you.  When you feel the opponent 
cannot manoeuvre, TVC enables you to 
manoeuvre and get the shot.  When used you 
can’t imagine that someone can turnaround in 
such a close area.”

RAF and IAF aircrew were full of respect for 
each other’s capabilities and aircraft, as Gp 
Capt Srivastav explained.  “The Typhoon is an 
excellent fighter with high rates of turn, but we 
have a counter for that.”

Officers from both air arms each expressed 
their satisfaction with the results achieved during 
the series of engagements over the North Sea.

Exercise Indradhanush 2015 was held 
between July 21 and 30.  All aircraft 
returned home on July 31.

1,2&3 AIR International flew on a Voyager air 
refuelling mission with Typhoon FGR4s from 
RAF Coningsby.  After air refuelling with the Il-78 
tanker, all four Indian Air Force Su-30MKI Flank-
ers joined the Typhoons alongside the Voyager.   
4 A crew chief completes his aircraft walk around 
during a torrential downpour at RAF Coningsby.

3

4
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B
y the end of July, Boeing 
had delivered 27 out of 
the 53 P-8A Poseidon 
maritime patrol aircraft it 
currently has on contract 
with the US Navy and, 
in addition, was � ight 
testing the last of India’s 
� rst tranche of eight 
similar P-8I Neptunes.

The company has also begun long lead 
component fabrication for Australia’s � rst 

P-8A and is currently negotiating further 
production contracts for Lot 6 and 7 
production (Full Rate Production batches 2 
and 3).

With further contract negotiations under 
way for a second batch of Indian aircraft 
and an Australian decision on options in the 
wings, the giant US aircraft manufacturer is 
already looking at the prospect of continued 
production of the P-8 beyond 2020.

Around 100 Lockheed Martin P-3 Orions 
worldwide are reaching the end of their 

service lives over the next decade, so the 
potential for further export sales may see the 
aircraft in production for some considerable 
time yet.

Production Update
Although it looks outwardly similar to a 
commercial Boeing 737 – based on a 737-
800 fuselage and -900ER wing and landing 
gear – from a structural standpoint the P-8 is 
considerably different. 

The most obvious differences are the lack 
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As the US Navy’s Boeing P-8A fl eet expands, India’s last P-8I is in fl ight testing 
and Australia’s fi rst  Poseidons are being built.  Nigel Pittaway reports
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of cabin windows and the weapons bay aft 
of the wing, but internally the structure of the 
fuselage and wings is considerably beefed 
up, to cater for continuous low-level � ight 
operations and ‘G’ loads double that of its 
commercial cousin.

However, just like the Boeing Commercial 
Airplanes (BCA) examples, the fuselage 
is built by Spirit AeroSystems in Kansas, 
before being transported by rail to Boeing’s 
facility at Renton, on the southern end of 
Lake Washington.

There the aircraft is assembled on 
a continuous moving production line, 
replicated from the two BCA production 
lines, but in a separate International Traf� c in 
Arms Regulations (ITAR)-compliant facility, 
known as Line 3.

“We can’t build P-8s on Line 1 or 2 at 
Renton because of the ITAR restrictions, 
but we could build commercial 737s 
on Line 3,” explained James Detwiler, 
Boeing’s Director Business Development 
Maritime Programmes.

The aircraft are fully provisioned at Renton 
but after their � rst ‘B1’ � ight as a green 
airframe, they are � own to nearby Boeing 
Field and towed across East Marginal Way to 
Boeing’s Thompson site where, � ttingly, the 
� rst few 737s were built in the 1960s.

All mission equipment and sensor 
installation is carried out at the site, before 
each aircraft is towed back across the road 
for its � rst test � ight as a P-8.

“BCA delivers to us a commercial end-use 
item, and then we put all of the missions 
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and sensor kit into it; it becomes a defence 
article,” Detwiler said.  

“And, because we are building military 
aircraft from the ground up on our 
commercial production system we are 
realising savings, and there are lots of 
lessons learned as we move from one 
production lot to the next – our time [to build] 

goes down and our cost goes down.”
Current production is about one aircraft per 

month, but will shortly increase to around one 
and a half aircraft monthly (18 per year) as 
Boeing moves from Low Rate Initial Production 
(LRIP) to Full Rate Production (FRP).

The efficiencies gained through leveraging 
off commercial 737 production, which in itself 

is gearing up to build a staggering 45 aircraft 
per month, is in part responsible for US$2.1 
billion in savings identified by the US Navy 
over its programme of record to date.

“We’re currently delivering aircraft 
on average a couple of weeks early, 
depending on when the navy is ready to 
receive them, so we’re on cost and on 

‘PELICANS’ POSEIDONS IN SINGAPORE

The six P-8A Poseidons of Patrol 
Squadron-45 (VP-45) ‘Pelicans’, 
based at NAS Jacksonville, 
deployed to Kadena Air Base in 
Okinawa, Japan in February to 
relieve the VP-5 ‘Mad Foxes’ and 
assume the role of maritime patrol 
and reconnaissance, under the US 
7th Fleet area of operations. 
In August, one of these aircraft 
went to Singapore to participate in 
this year’s CARAT (Combat Afloat 
Readiness And Training) exercise 
between the US Navy, the Republic 
of Singapore Navy and the 
Republic of Singapore Air Force.
AIR International flew with VP-45 on 
a P-8A during a Maritime Domain 
Awareness training mission from 
Singapore, prior to the exercise.  
The aircraft commander was Lt Ted 
Pool, and in charge of the mission 
operators was Tactical Co-ordinator 
(TACCO) Lt Gregory Stewart.
The P-8A’s five mission crew 
workstations are installed on the 
port side of the aircraft’s cabin.  
Lt Stewart explained the TACCO 
can assign roles to the other four 
crew members – the Co-TACCO, 
an acoustic operator and two 
operators who control the radar, 
camera and ESM systems.  The 
TACCOs work the sonobuoys 
launch and weapons system.
The Poseidon’s glass cockpit 
resembles the P-8A’s commercial 
counterpart, the 737 Next 
Generation series, but it has an 
additional screen for tactical 

information and controls for the 
additional electronic equipment 
and air-to-air refuelling.  Above the 
left seat is a head-up display that 
provides altitude indication and 
tactical navigation, especially useful 
during low-level flights.  The pilots’ 
tactical screens replicate the crew 
members’ mission workstations.
The Maritime Domain Awareness 
flight was conducted at 1,000ft 
(304m) and 220kts (407km/h) 
over the sea.  During the flight 
the crew showed how they use 
the L-3 Wescam MX-20HD digital 
electro-optical (EO) and infrared 
multi-spectral sensor turret, housed 
under the fuselage, to secure 
a visual of a ship’s name, port 
of registry and its International 
Maritime Organization number.  The 
operator demonstrated the sensor’s 
imaging capabilities, including the 
white/black infrared pictures that 
showed a vessel’s smoke stack and 
containers aboard.  
With their tactical screens 
replicating the crew members’ 
mission workstations Lt Pool 
observed that the pilots “are 
more involved in the fight than 
just flying”.  Of the integration 
between the pilots and the other 
crew members, he said: “It’s really 
like a dance between the two.  
The TACCO fuses the data from 
the sensors into a single tactical 
picture, and the pilots will move 
the aircraft to better employ the 
sensors and complete the mission.  

We pass back weather information 
and ensure safety of the flight, 
especially missions with other 
maritime aircraft.” 
Both constantly provide each other 
with updates and contacts, and 
with the pilots having a greater 
panoramic view in the cockpit they 
are able to give sighting calls to the 
mission operator to employ the EO 
sensor.  “When we operate away 
from home, it is almost second 
nature,” Lt Pool said.
This year’s CARAT was the 
second USN P-8A deployment 
to Singapore, after VP-5 ‘Mad 
Foxes’ participated in last year’s 
edition.  During the exercise, the 

Poseidon ‘competed’ against an 
RSAF Fokker F50 Enforcer Mk II 
and dropped sonobuoys to hunt for 
submarines in the ASW missions.  
The RSN’s air-independent 
propulsion diesel-electric 
submarine RSS Archer and the 
USN’s nuclear powered Los-
Angeles-class attack submarine 
USS Houston participated in the 
naval exercises.
In the Anti-Surface Warfare (ASuW) 
mission, the P-8A checked in with 
the controlling ship that provided 
a basic surface picture showing 
verified and searched targets on 
request from the naval vessels.  
The radar and camera were 
engaged to identify targets, and 
the aircraft was able to share track 
information with surface forces 
through the Link-11 data link.
The ‘Pelicans’ aircraft additionally 
had the opportunity to conduct an 
eight-hour night mission over the 
exercise area, which involved RSAF 
F-15SGs flying against the ships.  
Lt Steward said “They like us up in 
the air as we can help them with 
the surface picture and we have the 
knowledge to set them up for orbit 
on a certain point.”  
The P-8A also took the role of 
Seaward Action Commander for 
the participating USN helicopters 
(Sikorsky MH-60Rs from USS 
Lassen and USS Fort Worth, and 
S-70Bs from RSS Supreme and 
RSS Intrepid), giving them taskings 
and reporting on their status back 
to the ships.
A highlight of this year’s CARAT was 
MQ-8B Fire Scouts being flown from 
the USS Fort Worth and ScanEagles 
from two RSN corvettes.  Lt Stewart 
said he was looking forward to 
having the Poseidon integrated with 
the UAVs from the two navies in 
future editions of the exercise.

Crew members’ mission workstations are located on the left-hand side of the cabin.  Chen Chuanren

The infrared picture of a ship provided by the Wescam MX-20HD during the 
training mission before CARAT.  Chen Chuanren
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schedule,” Detwiler continued.
“We certainly have a capacity that 

is considerably larger but we tune the 
production rate to meet the demand.”

Programme Overview
The US Navy requirement is for 117 
P-8As, with 53 aircraft already on contract, 
represented by production Lots 1 through to 
5 (LRIP 1 to 4 and FRP 1).  Lots 1, 2 and 3 
(24 aircraft) have all been delivered and the 
27th aircraft, handed over in mid-year, was 
therefore the third aircraft from Lot 4.

The first US Navy squadron deployed to 
the Western Pacific Area Of Responsibility 
(WESTPAC AOR) in late 2013, and the fourth 
deployment is about to begin as this story 
was under preparation in mid-August.

“It’s operationally deployed globally and 
performing every mission it is designed to, 
it’s currently performing Anti-Submarine 
Warfare missions out in the WESTPAC AOR,” 
Detwiler said.

“Vice Admiral Robert Thomas, 
Commander US 7th Fleet referred to the 
P-8A as a ‘game changer’ when it was first 
deployed.”

The current operational fleet is at 
Increment 1 standard, delivered from 
US Fiscal Year 2013 (beginning October 
2012), and capable of performing basic 
persistent armed Anti-Submarine Warfare 
(ASW) and Intelligence, Surveillance and 
Reconnaissance (ISR) mission profiles, with 
10,000lb (4,535kg) of ordnance, at a radius of 
1,200 nautical miles (2,222km) and with four 
hours on-station.  

In 2014 the WESTPAC-deployed P-8As 
took part in the search for the missing 
Malaysia Airlines flight MH370, operating 
far out into the Indian Ocean from bases 
in Western Australia and, according to 

Detwiler, demonstrated a greater time 
on-station than the Lockheed Martin P-3C 
Orions also being used.

“They were getting between two and three 
hours additional on-station time; part of that 
is because it gets to the on-station areas so 
much faster – which is what you need in a 
scenario like that.  And they were performing 
with greater fuel efficiency than predicted.  
The fuel burn on low-level operations is 
better than initially predicted,” he detailed.

“We get more on-station time than a P-3, 
because we typically get there 30% or so 
faster.  At 1,400nm from the West Australian 
coast, the P-8A would arrive on-station in 
about two and a half hours, compared with 
between three and four hours for the P-3, 
and would have eight, or sometimes nine, 
hours on-station depending on fuel burn.  
By comparison the P-3 might get six hours 
on-station.

“The 30 or 40% speed difference between 
a P-8 and a P-3 is a huge advantage in ASW.  
Time is everything and Search and Rescue is 
the same.” 

Increment 2 aircraft will be delivered in 
FY16 (which begins in October) and will 
benefit from technology insertion to the 
acoustic system, which is largely software in 
nature and includes an SSQ-125 Multi-static 
Active Coherent (MAC) acoustics system, 
and Automated Identification System (AIS) 
for tracking shipping and the addition of 
a High Altitude ASW Weapon Capability 
(HAAWC), which adds a wing kit to the 
Mk.54 torpedo.

India’s Neptune
India ordered eight P-8I aircraft in January 
2009, with options for a further four.  The 
aircraft was initially to be called ‘Albatross’ 
in Indian Navy service, but the name was 

changed to ‘Neptune’ prior to deliveries 
beginning in December 2012.

The final aircraft of this initial batch was 
in flight test at Boeing Field in late July, with 
delivery expected before the end of the year.  

“We are in negotiations with the Indian 
Navy for the four option aircraft.  We 
have completed the contract committee 
negotiation evolution, which is our final 
interaction, and now it’s with the [Indian] 
Minister of Finance,” said Detwiler.

“Again, we’re hoping to have a contract by 
the end of the year, but our negotiation with the 
Indian Government is complete at this point.”

Australian Poseidons
Australia became the second export 
customer for the Poseidon with a formal 
announcement in February 2014 that it would 
acquire eight P-8A aircraft, with options on a 
further four.

Australia had been a co-operative partner 
with the US Navy on the P-8 since 2009 
and has had significant influence on the 
development of the design.

1 Aviation Ornancemen load an  
AGM-84K SLAM-ER missile on a P-8A  
Poseidon in preparation for a weapons  

technical proficiency inspection.  MCS 3rd Class Jason  
Kofonow/US Navy  2 Aviation Ordnancemen move an Mk54 torpedo from a P-8A 

assigned to Air Test and Evaluation Squadron 1 (VX-1) ‘Pioneers’ at Naval Air Station 
Patuxent River, Maryland.  MCS 2nd Class Kenneth Abbate/US Navy
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“They decided that the programme as a 
whole would be influenced by Royal Australian 
Air Force-specific requirements and any such 
requirements have now been incorporated into 
the baseline aircraft,” Detwiler noted.

The RAAF is a co-operative partner for 
Increment 2 capability as well as Increment 
3, which is not yet a fully-defined technology 
insertion package, but will continue the 
ASW upgrades and will add a new, network-
enabled strike weapon (yet to competed or 
selected) as a Harpoon follow-on.

“The Increment 3 Lead is a Royal 
Australian Air Force officer and the Increment 
2 Acoustic Lead was also an RAAF officer, so 
they are very much involved in the shaping of 
the capability,” Detwiler continued.

“Not only are they members of the teams, 
in many cases they are leading the teams.”

The eight initial aircraft for the RAAF will 
come from production Lots 6 and 7 [FRP 2 
and 3], which is in contract negotiation and 
due to be signed by the end of the year.

“We have already begun production of the 
first Australian aircraft [A47-001], albeit in a 
very long-lead advance procurement state,” 
Detwiler said.

“We are going firm on Lot 6 and advance 
procurement for Lot 7, due to the lead times 

required.  So any further aircraft for Australia 
will be in a subsequent production lot.”

The first Australian fuselage will be 
delivered to the assembly line at Renton in 
early 2016 and will fly in the northern summer, 
ahead of delivery to the RAAF in early 2017.  
RAAF crews have already begun training with 
VP-30 at NAS Jacksonville, Florida.

Looking to the Future
Besides the planned Increment 3 capability 
upgrade, Detwiler says the P-8 was designed 
with growth in mind, with 30% of cabin 
space (200 cu ft/5.6m3) to spare, together 
with cooling system reserves of 25% and an 
electrical power reserve in the region of 60%. 

“If you look at the capacity we have, 
in terms of electrical power generation, 
cooling, physical space in the cabin and the 
capability to mount things externally – I think 
the growth path was deliberately designed in 
there, to go from P-8 ‘straight-stick’ variants 
into other mission sets,” he detailed.

“When every sensor system is operating, 
we don’t even use the full power of one (180 
Kva) engine generator. So you have an entire 
100% reserve and an additional 50% reserve 
with the APU (90 Kva) generator.”

As part of the future growth, the basic 

design already has provision for a sixth 
mission console in the left-hand side of the 
cabin, just aft of the over-wing emergency 
exit door and in close proximity to the 
existing ‘Tactical Rail’ of five mission stations.

“It will be an option that is exercised 
later in the production run, and probably 
retrofitted to most of the fleet,” Detwiler 
continued.

There has been speculation that this crew 
station could be for a Signals Intelligence 
(SIGINT) operator, but Detwiler would not 
comment on its planned use.

“We think the P-8 is a more than suitable 
platform to handle those adjacent mission 
sets.  As the P-3 morphed into other 
applications, so could Poseidon,” he said. 

Answering the obvious question as to 
whether the P-8 would migrate to the 737 
MAX chassis in the future, Detwiler said that, 
on current thinking, it was unlikely.

“The MAX has a completely different wing 
and powerplant combination and the navy 
has invested so much money to certify the 
existing Next-Gen based chassis,” he said.  
“We could do it, but there would be some 
non-recurring expense associated with that.”

Further Sales
With the Indian Government now in the 
process of exercising its options, the next 
customer is likely to be Australia, which is 
expected to firm its option of a further four 
aircraft with the release of a new Defence 
White Paper in September.

The RAAF wishes to replace two 
squadrons of AP-3C Orions with the 
Poseidon and there has been speculation 
that it will ultimately take another batch of 
four, making 16 in total. 

Beyond that, Detwiler says Boeing is talking 
to “anyone who has a requirement for a high-
end ‘blue-water’ armed ASW and ISR platform” 
and that the potential market is global.

“How much of that market we will win 
remains to be seen, but I think we are looking at 
a total fleet size that would be in the ballpark 
of 200, maybe more,” he concluded.

P-8 PRODUCTION
Production 
Batch/Lot

Contract  
Awarded

Number of  
Aircraft

LRIP 1 (Lot 1) January 2011 6

LRIP 2 (Lot 2) November 2011 7

LRIP 3 (Lot 3) September 2012 11

LRIP 4 (Lot 4) July 2013 13

FRP 1 (Lot 5) February 2014 16

FRP 2 (Lot 6) TBA TBA

FRP 3 (Lot 7) TBA TBA

1 P-8 output will shortly increase to around one and a half aircraft per month as Boeing moves from 
Low Rate Initial Production to Full Rate Production.  Nigel Pittaway   2 The P-8A’s cockpit resembles 

the 737 Next Generation’s, but it has an additional screen for tactical information and controls for 
the additional electronic equipment and air-to-air refuelling.  MCS 2nd Class Eric A Pastor/US Navy    

3 A Naval Aircrewman unloads a sonobuoy from the rack onboard a P-8A Poseidon.   
Chief Mass Communications Specialist Keith DeVinney/US Navy
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I THOUGHT I understood the AgustaWestland AW159’s 
capabilities when preparing to write about the platform.  
The truth is my preconceptions were way off, as are, I am sure, 
those of other commentators.  
While the AW159 extends some of the legacy Lynx 
class-leading features such as its agility, performance and 
speed, all other comparisons stop there.  In some respects, it 
is ‘unfortunate’ the aircraft shares the same tried-and-tested 
design characteristics and similar look that made Lynx the 
world’s best small ship helicopter, because too many judge the 
AW159 based on appearance alone.  
First impressions can be misleading and they certainly are 
with the AW159, which is not a Lynx upgrade.  The reality is the 
aircraft offers phenomenal capabilities and, most importantly, 
this is expressed unanimously by those operating Wildcat, as 
AIR International discovered. 
Why buy a helicopter like the AW159?  In the fi nal analysis, 
it boils down to capability and role.  The AW159 was not a 
concept helicopter designed to provide capability in some 
future world.  It was designed by an experienced manufacturer 
working in concert with operators to provide a small helicopter 
that could offer superior capability in the most austere 

environmental conditions the world can throw at it. 
From the desert to the sea, from low-level littoral operations 
to supporting ground troops with joint fi res, from landing on a 
small rolling deck at sea at night to locating submarines, the 
AW159 can handle it all.  
The Fleet Air Arm and Army Air Corps at Royal Naval Air 
Station Yeovilton in Somerset, home to the UK’s Wildcat Force, 
both say the platform is already exceeding expectations.  
The challenge now is to make military operators and potential 
international customers aware of the benefi ts and the 
additional capability Wildcat can deliver. 
The AW159 can identify targets quicker than equivalent types 
out there, communicate securely, laser designate and, based 
on current plans, in the future prosecute targets at sea with 
new weapons. 
Ignore what the AW159 looks like or what 
you assume it can do.  
The key is its range of capabilities and 
what it delivers – Wildcat packs a punch.

Ian Harding
EDITOR   



T
his is an important year for AgustaWestland (AW) as the 
UK component of this Anglo-Italian company celebrates 
a centenary of aircraft manufacturing at its Yeovil site in 
Somerset.  Since 1946, it has built its reputation on designing 
and producing helicopters to fulfil distinctive and challenging 

operational roles.
Just five years after making its initial flight, the AW159 – known 

as Wildcat in the UK – is at an important stage of its life, as it enters 
frontline service with the UK Fleet Air Arm (FAA), Army Air Corps (AAC) 
and, by the end of the year, with the Republic of Korea Navy. 

Conceived as ‘Future Lynx’ and redesignated Lynx Wildcat by the 
UK Ministry of Defence (MoD) in April 2009, AW’s latest multi-role 
helicopter builds upon the success of Super Lynx 300.  While extending 
some trademark features of the legacy Lynx, all comparisons stop there.  
The AW159 has a fully integrated suite of sophisticated sensors and 
avionics to enhance mission capability and effectiveness, reduce aircrew 
workload and improve reliability, in a new airframe designed for austere 
land and maritime environments and, in the future, state-of-the-art 
weapons.

INITIAL DEVELOPMENT PHASE
With the combat-proven Lynx having served the UK and many other 
international operators so well since the mid-1970s, it was of no 
surprise the MoD would turned to AW for the British Army’s Battlefield 
Reconnaissance Helicopter (BRH, now known as Wildcat AH1) and the 
Royal Navy’s Surface Combatant Maritime Rotorcraft (known as Wildcat 
HMA2) requirements.  

‘Future Lynx’ developed from the need to satisfy varying and 
increasingly complex land, littoral and maritime requirements, 
which include intelligence, surveillance, target acquisition and 
reconnaissance (ISTAR), anti-submarine and anti-surface warfare 
(ASW/ASuW), over the horizon targeting and counter terrorism in the 
maritime environment. 

Working with the MoD, the design team at AW made significant 
modifications and improvements to the existing design while ensuring 
the trademark Lynx features such as agility, speed and the ability to 
operate from small frigates were not compromised.  That said, the 
air vehicle design contains many specific differences, which we will 
consider later. 

Another important feature of the AW159 programme was to extend 
airframe service life, reduce support time and decrease maintenance 
costs.  In this respect, each variant has a common light alloy airframe, 

making extensive use of monolithic machined panels, designed to 
counter saline corrosion and yield an exceptional fatigue life estimated 
to be 12,000 flight hours, or more than 25 years’ service life for most 
military operators.  

Wildcat’s new multi-role airframe is fully wired for either the BRH 
or maritime role, which is a highly marketable and unique feature.  
The commonality means role configuration changes, including to 
the nose-wheel, radar and harpoon, can be undertaken quickly and 
efficiently.     

Following a successful demonstration of the aircraft’s capabilities 
starting in 2002, the MoD announced in 2005 that Future Lynx – as 
it was referred to then – was its “preferred option for meeting the 
land and maritime (surface) attack elements of the future rotorcraft 
capability”.  

In June the following year the development and production contract 
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for 70 aircraft, valued at almost £1 billion, was announced.  The contract 
was amended in December 2009 with a reduction in aircraft from 70 
to 62 following a review of future requirements, comprising 34 for the 
British Army and 28 for the Royal Navy.  The fi rst of three trials aircraft, 
known as Trials Installation number 1 (TI 1), fl ew for the fi rst time in 
November 2009.  An extensive period of fl ight trials, systems testing 
and evaluation followed.

FLIGHT AND SYSTEMS TESTING
The primary role of TI 1 was to test the AW159’s fl ight test envelope 
including ‘hot and high’ trials undertaken in Colorado in the United 
States.  The second and third trials aircraft (TI 2 and TI 3) made their 
maiden fl ights during the fi nal quarter of 2010 and were used to test 
the aircraft’s avionics and systems.  These included the Helicopter 
Integrated Defensive Aids System (HIDAS), MX-15Di, conduct radar 
trials specifi c to the naval variant, stores management system to 
handle data transfer and management, software updates common to 
both variants and its weapons fi t.  Further software updates enabled 
electronic surveillance measures and automatic identifi cation system 
trials to take place, and enabled provision for the introduction of a 
tactical data link.  

Not surprisingly these two aircraft looked different externally, 
especially TI 3, which was distinguished by its under-nose radome 
confi guration.  This aircraft would eventually successfully complete 
the AW159’s important ship helicopter operating limit trials during 
early 2012.

The development phase steadily introduced improvements in 
mission capabilities.  Flight testing was the responsibility of a team of 
experienced test pilots, some of whom trained with the world famous 
Empire Test Pilots’ School at Boscombe Down in Wiltshire, UK.    

WILDCAT SERVICE ENTRY
The fi rst production Wildcat made its maiden fl ight from AW Yeovil on 
schedule in April 2011 and, in May 2012, secured its initial release to 
service.  Having established the Wildcat Operational Evaluation Unit, 
700W Naval Air Squadron at nearby Royal Naval Air Station Yeovilton 
in May 2010, AW and the MoD began training the fi rst Army Air Corps 
Wildcat AH1 pilots at the start of 2012.  

From day one AW and the MoD’s Wildcat transition team worked 
closely to ensure the support infrastructure and training facilities (which 
incorporated two full mission simulators from January 2013) were in 
place to support the Army Air Corps and Royal Navy’s respective 2014 
and 2015 operational in-service dates.  

PULSE LINE PRODUCTION
An impressive feature of the dedicated AW159 fi nal assembly line (FAL) 
facility at Yeovil is that it operates to pulse line principles.  This aims to 
increase effi ciency of the fi nal assembly process by reducing time and 
man-hours required.  Featuring eight assembly stations, fi nal assembly 
takes just three months from receipt of an airframe to acceptance 
testing.  The FAL has the capability to deliver two Wildcats per month, 
including main assembly features.  Ian Harding
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T
he changes embodied in the twin-engine multi-role AW159 
compared to its predecessor – the Westland Lynx - include a 
substantially re-engineered airframe, new engines, up-rated 
transmission and avionics architecture.  The key systems are 
set out below.

AIRFRAME
Fabricated by GKN Aerospace at Yeovil, Somerset, the new 12,000-hour 
fatigue-life airframe is constructed from aluminium alloy and comprises 
components manufactured using monolithic machining processes.

The parts count of an AW159 is up to 93% less compared with the 
equivalent Lynx structures.

The number of panel joins has also been reduced (primarily due to 
machining techniques), which improves the airframe’s resistance to 
corrosion.  AgustaWestland says the airframe benefits from having fewer 
panels, angles, plates and joins thanks to greater repeatability in the 
manufacturing process.  A lower parts count should also reduce cost and 
ease an operators’ maintenance burden over the life of the structure.

One significant change to the standard structure is a new low-set 
symmetric tail plane arrangement to improve flying qualities.  This is 
joined to a new fixed-tail cone and pylon structure.  The redesigned rear 
fuselage accommodates up to six crashworthy seats and nine non-
crashworthy, and increases the space available to access the mostly 
tray-mounted avionics components.  

One of more than 200 improvements introduced to the AW159, based 
on feedback from Lynx operators, was improved access to the rear 
avionics bay which led to the ‘serving hatch’ being introduced on the 
port side.

In addition to a strengthened under-floor structure, crashworthy 
passenger seating, jettisonable cockpit and emergency egress cabin 
doors, the AW159’s undercarriage has been up-rated.  This enhances 
survivability in the event of a ditching or crash landing and absorbs the 
aircraft’s increased weight.

For shipborne operations, the undercarriage is capable of a 3.5m/
sec (11ft/sec) vertical descent.  The forward and main landing gears are 
all equipped with a wheel lock mechanism.  This can be operated by the 

aircrew, or manually, to prevent the aircraft from rotating.  It also provides 
extra security during operations at sea.  The Wildcat also has a flotation 
system that utilises up to four bags fitted in the nose and sponsons.

ROTOR BLADES
The main rotor head has four blade sleeves and comprises a hub disc 
and mast assembly.  Both are made from forged and machined titanium 
and have a protective coating applied for protection against erosion and 
impact damage.

The main and tail rotor blades are manufactured from composite 
materials with titanium erosion shields on the leading edges.

Features developed under the British Experimental Rotor Project to 
optimise performance in low- and high-speed flight are used in the main 
blades.  This includes the distinctive paddle tip design, which increases 
operating efficiency at high angles of attack without stalling and reduces 
drag at high speed on the advancing blade.

The main blades can be manually folded to reduce their footprint and 
enable stowage in the ship’s hangar.

The Wildcat also features a new four-blade tail rotor unit, which gives 
greater yaw control at high all-up weights.

LHTEC CTS800-4N ENGINE
AgustaWestland’s AW159 has a current maximum all-up mass 
(MAUM) of 6,000kg (13,227lb) and, depending on the equipment fit 
configuration, a maximum load capacity of 1,832kg (4,083lb).  This 
can be achieved in hot and high conditions up to 50°C (122°F).  The 
aircraft’s operating temperature range is -26° to 50°C.  The six-ton 
twin has provision for incremental weight growth up to a predicted 

6,250kg (13,778lb) out-of-service MAUM.
Given the Wildcat’s load capacity, the helicopter is equipped with a 

four-blade tail rotor unit to improve yaw control at heavier weights, 
and a low-set symmetric tailplane and a strengthened undercarriage to 
improve flight stability and meets crashworthiness requirements.

The MoD’s requirement for effective performance in hot and high 
conditions drove the need for a new powerplant.

The Wildcat is powered by two CTS800-4N turbo shaft engines co-
developed and manufactured by Rolls-Royce and Honeywell under the 
LHTEC (Light Helicopter Turbine Engine Company) name.

The CTS800 engine and its exhaust system were introduced as part 
of an Urgent Operational Requirement to enhance the performance and 
capability of the British Army’s Lynx AH9 while serving in Afghanistan as 
part of Operation Herrick.

On a Wildcat each engine is enclosed within an individual bay shielded 
by titanium firewalls.  External shields are provided by a cowling, which 
is hinged at the bottom to allow access for maintenance on the engine, 
main rotor and gear box.

Composite air intakes incorporate a secondary oil cooler inlet, a fibre-
reinforced composite inboard duct section (in two halves) and a titanium 
alloy engine ring also split into two halves.

The AW159’s distinctive engine exhaust is designed to remove hot 
combustion gases away from the engine.  This generates a rearward 
airflow through the engine bay, which cools the engine and removes 
flammable vapour.

Rated at 1,014kW (1,361shp), each CTS800 engine has dual-channel 
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full authority digital engine control (FADEC), which provides automatic 
control in fl ight.

The FADEC system controls and matches the torque from each 
engine and controls the rotor speed.  One channel maintains control, 
the other remains on standby.  The two engines generate a maximum 
airspeed of 160kts (295km/h) at sea level with a current maximum 
take-off weight (MTOW).

The CTS800-4N is key to the payload, range and endurance 
capabilities of the Wildcat and provides 37% more power than the Gem 
42-1 engine used by the Lynx with almost exactly the same fuel burn.

The Wildcat’s standard internal fuel load of 1,004kg (220 Imperial 
gallons) is carried in fi ve tanks, which gives an endurance of 2hrs 
40mins.  Auxiliary fuel tanks increase endurance to 3hrs 25mins.

CORE AVIONIC SYSTEMS
The Wildcat cockpit is equipped with four GE Aviation 254 x 203mm 
(10 x 8 inch) integrated display units (IDUs) which are numbered one to 
four from the left side.  Aircrew can interchange information displayed 
on each screen, which comprises primary fl ight information (including 
warnings, cautions and advisory in-fl ight information), navigational 
information (digital maps, waypoints) and power systems information.  
Data fed by the various mission sensor imagery generated by the radar, 
the MX-15Di electro-optical device and defensive aids system are also 
displayed giving the aircrew extremely effective situational awareness 
in the battle space.  Aircrew change the screens using cockpit display 
system (CDS) switches located around the four panels.

At the heart of the AW159 is the avionics management system (AMS) 
designed to reduce crew workload and enhance mission effectiveness.  
The AMS provides centralised control and management of the integrated 
avionic systems comprising:

• two control display navigation units (CDNUs), one for each aircrew

• an emergency control panel (ECP)

• an improved memory mass module (iMMM) used to upload and 
download data to the AMS

• a tactical processor (TP)
The AMS provides an accurate location calculation and plot capability, 

together with an AMS area navigation management function, which 
supports up to 999 fi xed or moving waypoints.  Waypoints are uploaded 
using the security enhanced data transfer unit (SEDTU) or entered by 
the aircrew.  The SEDTU can transfer classifi ed encrypted and non-
sensitive mission data to and from the AMS, tactical processor and 
health and usage monitoring system (HUMS) in a secure way.

The navigation management function also supports navigation and 
tactical routes, search and rescue patterns, and steering commands.

The two CDNUs located in the fl ight deck’s middle console enable 
the aircrew to control the aircraft’s IFF, automatic identifi cation system, 
navigation and communication systems.  The Wildcat’s navigation 
suite includes an IGI (integrated GPS inertial) system, AHRS (attitude 
and heading reference system), ADS (air data system), RAD ALT (radio 
altimeter) and radios.

The tactical processor, a key component of the AMS, is located in 
the forward fuselage and integrates and controls the mission sensors, 
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communications and weapons systems.
The tactical processor subsystem (TPS) comprises a cursor control 

device (CCD) and SEDTU.  Aircrew access and manipulate the tactical 
processor using a CCD and the AMS as required for the specific mission.  
The CCD, also located on the middle console, comprises a track ball (used 
to control the cursor position on the screen showing the TP-generated 
page) and a four-directional switch.  The operator uses the switch to 
select pull-down menus and associated functions.

Once pre-determined or real time mission commands are entered 
into the tactical processor, it generates the information required by the 
aircrew, displays it on one of the four screens and then tasks and manages 
the database of entities and tracks.  The TP records images and video 
throughout the mission and stores them on the iMMM.  All imagery and 
video can be used by the aircrew or image analysts located on the ship in 
real time.  The aircrew can also replay video and recall images in flight.

The tactical processor can display two independent digital maps 
and overlay tactical information such as waypoints, targets and 
images as required.

AUTOMATIC FLIGHT CONTROL SYSTEM
The Wildcat is equipped with an automatic flight control system (AFCS) 
with four-axis automatic stability control and autopilot.  This enables 
‘hands off’ operation – a great benefit to the aircrew during shipborne 
operations in all weather conditions, day and night.  Examples include 
flying a pre-selected heading, holding a vertical speed, undertaking 
navigational steers, transitioning from forward flight to the hover and 
maintaining the aircraft in hover.

SELEX ES SEASPRAY 7400E RADAR
The Wildcat HMA2 will break the mould for shipborne helicopters 
equipped with the Selex ES Seaspray 7400E active electronically scanned 
array (AESA) radar housed in a radome below the forward fuselage.

The Seaspray 7400E has more than 100 transmit/receive modules 
(TRMs) arranged in planks to provide an uncluttered 360° surveillance 
picture with no blind spots, and a range exceeding 185km (100nm).

The system provides air-to-air, air-to-ground, air-to-surface and GMTI 
(ground moving-target indicator) modes, which are controlled by the TP 
or manually.  Operating in GMTI mode enables a Wildcat crew to identify 
movement by troops and vehicles, and monitor and map any changes 
before an amphibious assault takes place.

The radar is especially suited to surveillance, weather detection, 
ground mapping, maritime patrol and SAR operations.

Modes of operation fall into three categories.

• Primary modes include detection and targeting for short and long 
distance surface and airborne targets.  Aircrew can define areas for 
target detection and tracking, exclude and de-clutter areas as required.  
The radar has the capability to track multiple targets in high sea states 
and can estimate a target’s bearing, range and range rate.

• Secondary modes comprise search and rescue transponder (SART) 
and turbulence.

• Imaging includes inverse synthetic aperture radar (ISAR) and two 
synthetic aperture radar modes.  The radar return in ISAR mode produces 
two-dimensional high-resolution imagery for target identification.

Selex confirmed the Wildcat HMA2’s radar can simultaneously 
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track at least 100 targets generated by the system either 
automatically or manually.  The radar uses clutter 
rejection techniques and the member of the crew called 
the observer can include or exclude areas for tracking 
as required.

Using the ISAR maritime mode, the observer can 
see a frigate-sized contact on any normal day, track it 
and quickly review the outline beyond 150km (80nm), 
which helps build a picture of a potential target.

The ISAR maritime mode contains AIS; a maritime 
transponder, which provides information on the 
contact (the contact’s call sign, destination, speed, 
and direction) that the observer can use.

Observers now have a tactical mode that checks 
the contact’s declared hull length to reduce the 
prospect of deception by pirates.

Priority track and long-range search are two surveillance 
modes that use a slow and medium scan rate respectively.

Priority track enables the observer to establish a recognised maritime 
picture (RMP) while long-range search provides longer dwell times and 
higher confi dence in the detection of diffi cult maritime targets.

The radar’s effectiveness is so good that both operators and Selex 
confi rmed to AIR International they can establish an RMP in as little as 
90 seconds – a task that previously took more than three hours.

The observer controls the radar using the CCD and CDS switches to 
manipulate the various tracks identifi ed on the screens.

Their workload remains the same but the radar, in common with the 
other mission systems, is so intuitive to use that the crew members 
now spends their time executing their mission rather than fi ghting the 
system.  Instead of working hard to track a handful of contacts, they can 
now track up to 100 automatically.  The reduction in workload allows the 
crew more time to spend on other operational objectives.  The observer 
can switch from looking for a submarine periscope at short-range to 
looking for a frigate at the fl ick of a switch.  Their situational awareness 
has improved exponentially and, crucially, is instantaneous and covers 

the whole picture.
The Seaspray 7400E radar’s capability is driven by software, which 

means future waveform and operating mode changes can be quickly 
implemented without changing hardware.

WESCAM MX-15DI
Manufactured by L-3 Wescam, the MX-15Di is located in the nose 
structure and a major external feature of the Wildcat’s appearance.  
The system produces high-resolution electro-optical (EO) and infrared 
(IR) images used for tactical surveillance, provides long-range target 
identifi cation, laser target designation (for other attack helicopters) and 
range-fi nding capability.  Target designation will become an important 
part of future roles undertaken by the Wildcat.

The MX-15Di enables the aircrew to search, detect, identify and 
prosecute targets day and night and markedly enhances their situational 
awareness.

Aircrew can select the IR sensor to enhance the picture displayed on 
their screen during low-light conditions, at dusk or dawn.  This involves 
changing from colour to black and white in order to display the energy 
transmitted at the fringes of the visible light spectrum.

Other sensors can be added to the MX-15Di to further enhance its 
capability.  These include systems that illuminate an object enabling the 
MX-15Di to generate a visual image, determine target distance, designate 
a target for laser-guided weapons or measure terrain elevation in fl ight 
to increase the level of safety during nap of the earth fl ight.

All imagery captured by the MX-15Di can be displayed on the IDUs, is 
stored on the iMMM and can be downloaded for later analysis.

The MX-15Di turret is 495mm (19.75 inches) in diameter, weighs 
<51.4kg (113lb) including sensors, and has a 419mm (16.5 inch) diameter.

HELICOPTER INTEGRATED DEFENSIVE AIDS SYSTEM
The original Helicopter Integrated Defensive Aids System (HIDAS), 
as fi tted to the UK Apache AH1 fl eet, collates information from all 
the aircraft’s defensive aids sensors to present the aircrew with 
an accurate and prioritised threat picture, which is shown on the 
aircraft display.  The same threat picture is also used to determine 
the appropriate countermeasure tactic required to ensure the 

platform’s survival.
HIDAS has proved its worth.  The Army Air Corps did 

not lose any Apaches during operations in Afghanistan 
or Libya and the UK’s Apache is probably the best-
protected helicopter in the world, according to 
some crews.

The Wildcat is also equipped with an updated 
version.  Called HIDAS 15, the Wildcat’s variant 
features revised architecture is designed to improve 
redundancy and enable the helicopter to continue 
its mission in the event a component suffers battle 
damage or ceases to function.

HIDAS 15 includes a Selex ES Sky Guardian 2000 
radar warning receiver (RWR), a BAE Systems AAR-57 

Common Missile Warning System (CMWS) and a Thales 
CounterMeasures Dispensing System (CMDS).  Wildcat is 

the fi rst military helicopter to enter service with the Royal 
Navy and the Army Air Corps fi tted with exactly the same 

electronic warfare (EW) systems.
The Defensive Aids System controller - the brain of the system and 

a software function – prioritises and highlights the serious threats and 
dispenses the most effective countermeasure from the onboard arsenal 
of chaff and fl ares.  

On a HIDAS, the DAS controller resides inside the RWR.  The 
company opted to place the controller in the RWR to ensure the 
defensive system works in real time to stay ahead of the extremely 
short timeline between threat detection and reaction.  Threat data is 
displayed in an easily assimilated manner to reduce aircrew workload 
and increase survivability.

One of the most important support functions for the HIDAS is the 
electronic warfare operational support activity (EWOS) that provides 
theatre-specifi c mission data for the programmable elements of HIDAS.  
Using an electronic warfare operational support system, EW specialists 
from the UK’s Joint Electronic Warfare Operational Support Centre 
program and verify each mission data fi le (MDF), a library of theatre-
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specific threats and friendly emitters, together with the appropriate 
countermeasures tactics, using a Selex ES-supplied programming tool 
called HORUS.  Each MDF is loaded into HIDAS using a data load unit.

The DAS controller records mission parameters (including navigation, 
pilot commands, threats detected and countermeasures dispensed), 
which can be used to update the data used to programme HIDAS.  
Recorded metadata identifies and fingerprints each system.  This is 
essential to counter unknown threats (referred to as pop-up targets) 
before a subsequent mission is flown.  An example of this situation arose 
during Operation Unified Protector in Libya which required a 24-hour 
MDF-turnaround between HMS Ocean and the UK, and back to the ship.

The DAS controller refers to the loaded library, identifies and assesses 
the threat.  This allows the crew to react by one of three tactics: 
avoiding, evading or countering.  To avoid means remaining clear of the 
missile engagement zone (MEZ), evading is used when faced with a pop-
up threat.  Countering involves manoeuvring and dispensing chaff and/or 
flares to allow the helicopter to enter the MEZ if the mission requires.

HIDAS tends to be used automatically in defence mode, but aircrew 
can manually dispense chaff and/or flares using buttons on the control 
sticks if required.

Selex ES continues to develop HIDAS, especially the DAS controller 
software: an example is the Aircraft Gateway Processor (AGP) – the 
interface between sensors and the aircraft’s mission system – used by 
the US Army’s AH-64E Apache.

The DAS controller software could also be loaded wherever a 
customer wants, for example, a separate card in the mission computer, 
to provide plug and play functionality for any sensor available on the 
world market.

Selex ES also offers a family of modern, digital RWRs and ESMs 
(electronic support measures) covering the RF spectrum.  The two called 
SEER and SAGE are compact, cost-effective systems that provide mid-
range RWR and ESM capability respectively.

The SEER system, when configured for bands E through J (2 to 
18Ghz), comprises one compact signal processing unit (SPU) and two, 
dual-channel, wide-band digital detector heads (DDH), installed near 

to the antenna pairs.  Extensions for bands C, D and K are available – 
offering a total coverage from 500MHz to 40GHz.

The DDHs digitise RF emissions, send pulse data through ethernet 
cables to the SPU, where they are classified in accordance with an 
MDF and displayed on a dedicated threat warning indicator or multi-
function display.

SEER is supplied with a mission data generator (MDG) and a replay 
tool, supported by comprehensive EWOS services.  The MDG gives users 
sovereign control of their mission data, and enables rapid updating of 
the theatre-specific MDS.

RF emissions are recorded and available for post-mission analysis 
using the replay tool.  This enables frontline crews and support staff to 
review the data.

Selex ES says SEER provides detailed parametric and angle of 
arrival measurement of intercepted signals.  The system characterises 
RF signals and processes high duty cycle and pulse emissions (pulse, 
pulse Doppler, continuous wave, and interrupted continuous wave).  
Threats are identified and categorised in accordance with the MDF and 
expendable countermeasures (chaff, flares or jammers) are dispensed.

The SAGE system has a digital receiver which de-interleaves signals 
and sorts ambiguities in the congested lower end of the electromagnetic 
spectrum to locate threats.  Accurate threat classification and emitter 
mapping presented to the crew helps them make decisions quickly.  

Selex ES says the decision-making process is speeded up by 
shortening the ‘find fix’ element of the F2T2EA (find, fix, track, target, 
engage, assess) timeline.  According to the company, the system 
provides un-paralleled threat geo-location.

The SAGE ESM provides the operator with the detailed parameters of 
an emitter so he or she can use the information tactically.

Selex ES also says the system can passively detect, identify and 
characterise emitters at less than 1°rms and cue other sensors, such as 
the radar, or data link information off-board to cue other aircraft.

The company has miniaturised the system to save on size, weight and 
power and has already flown a smaller version on a Schiebel Camcopter 
S-100, giving ESM functionality to a small unmanned vehicle.  

Variants of SAGE are included in the Republic of Korea Navy’s AW159 
and Brazil’s Navy Lynx upgrade.

The company is also developing an expendable active decoy called 
BriteCloud, which fits into the same cartridges used by chaff or flares 
and is dispensed in the same way.  Fitted with a digital memory, it 
searches for threats, invokes different techniques and jams them.  
BriteCloud is the first such digital system in the world and, like SEER and 
SAGE, is an exportable system.

ACTIVE DIPPING SONAR
The AW159 can be equipped with a cabin-mounted active dipping 
sonar (ADS) system, which includes an operator’s mission console and 
crashworthy seating.  The submersible sonar unit is lowered and raised 
by a floor-mounted winch through a floor well.  This version has been 
ordered by the Republic of Korea Navy for its AW159 helicopters.

Alternative sonar options are a standalone sonobuoy system or an 
integrated sonobuoy and ADS for the anti-submarine warfare role.  The 
dispenser is positioned on the cabin floor with sonobuoys dispensed 
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through an aperture in the 
underside of the fuselage.

TACTICAL DATA LINK
The AW159 can also be 
equipped with a tactical data 
link (TDL) with the capability to 
transfer encrypted or classifi ed 
voice and data communications 
securely over a digital radio 
network.  Neither variant’s 
of the UK’s Wildcat have the 
TDL fi tted.  The British Army’s 
Wildcat AH1 uses the secure 
Bowman communication 
system, which will be replaced by a yet-to-be-announced system being 
procured under Project Morpheus and a programme for a data link 
system for the Royal Navy’s HMA2 has yet to be launched.

AgustaWestland offers several data link systems to potential 
customers including Link Y specifi cally developed for non-NATO navies 
to support their crypto requirements.

WEAPONS
There is a marked difference between the weapons currently planned for 
the Wildcat AH1 and HMA2 variants.

Current armament planned for the Army Air Corps’ Wildcat AH1 
comprises a 7.62mm door-mounted general purpose machine gun 
(GPMG) or a 0.5-inch M3M heavy machine gun (HMG).

The Royal Navy’s Wildcat HMA2 variant will carry a wider range 
of weapons, including a GPMG to fulfi l the anti-surface warfare and 
anti-submarine warfare roles and is already cleared to carry Sting Ray 
torpedoes and Mk11 depth charges.

Under existing contracts with the Ministry of Defence, 
AgustaWestland will integrate and undertake certifi cation trials for the 
Future Anti-Surface Guided Weapon 
light and heavy missiles (see below).

AIR International 
understands integration 
reviews for each missile are 
scheduled to start in early 2016 
and fi nish during 2018.  Flight 
trials, release to service and 
type certifi cation will follow 
and achieve initial operational 
capability around 2020.

THALES LIGHTWEIGHT 
MULTI-ROLE MISSILE
The Royal Navy’s Wildcat HMA2 
will be armed with two different 
types of missile each procured 

as part of the Future Anti-Surface Guided Weapon (FASGW) programme.  
Thales UK won the contract to supply its Lightweight Multi-role Missile 
(LMM) to meet the FASGW (Light) requirement.  The Thales missile, 
named the Martlet by the Royal Navy, offers a precision strike capability 
which is designed to be fi red from a variety of platforms including 
helicopters.  The Royal Navy’s Wildcat HMA2 can carry 20 missiles 
loaded in four, fi ve-tube launchers: two carried on each pylon.  The 
fi ve-tube launcher is also a Thales product and forms part of the FASGW 
(Light) requirement.

An LMM comprises six main components.  A laser proximity fuse is 
placed at the front.  It has three modes: impact, short proximity and long 
proximity.  The two proximity modes enable the target to be destroyed 
with different miss distances.  The mode is selectable at launch.

An inertial measurement unit provides the missile with its spatial 
position.

The control actuation system commands four forward-mounted 
moveable canards, which fl ip out to control the missile throughout its 
fl ight and four fi xed aft fi ns, which keep the weapon stable during fl ight.

A blast and fragmentation charge warhead produces a signifi cant 
blast radius and the shaped-charge can penetrate hardened armour 
greater than 300mm thick.
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Power is provided by a two-stage rocket motor using a low-smoke 
propellant to minimise visual identification.  Stage one ejects the missile 
from the tube and stage two kicks in ten metres from the helicopter 
and accelerates the missile to just over Mach 1.5 on a direct line-of-sight 
trajectory.  Laser receivers, which detect the guidance laser and steer 
the missile to the impact point, are mounted on the fin.

Missiles are guided via a transmitter integrated into the Wildcat’s 
Wescam MX-15Di’s laser designator.  The guidance unit is contained 
within the stabilised mount which comprises a charged coupled 
device (CCD) and thermal cameras coupled with an automatic target 
tracker (ATT).  On target indication, the MX-15Di is either manually or 
automatically cued and cross hairs are placed on to the contact.  The 
transmitter bore sights to the MX-15Di’s crosshairs.  The ATT is directed 
onto the target by the operator who engages the tracker.  This locks a 
box around the target, and once it is within range the operator selects 
‘system on’ and presses the firing trigger.  The aircraft automatically 
selects a tube and the firing sequence is initiated though the Wildcat 
must be flying within certain parameters to conduct the launch.  
When the missile has gathered into the laser beam, the pilot is free 
to manoeuvre the helicopter off bore sight.  During missile flight the 

system generates the missile’s positional information (X- and Y-axis 
coordinates) relative to the impact point so the guidance system can 
manoeuvre it directly onto the target.  The guidance system checks the 
missile is within the X and Y-axis, and constantly feeds corrections to 
maintain the missile on its trajectory to the impact point.  Throughout 
the engagement the operator has the ability to override the ATT by 
placing the system in manual guidance mode.  An engagement can be 
discontinued at any stage ensuring the command authority has a veto 
throughout the missile’s flight time.  When the missile has gathered into 
the laser beam, the pilot is free to manoeuvre the helicopter up to 70° 
off boresight.

Missiles are launched one at a time, but multiple targets can be 
engaged in sequence provided they are all within the same field of view 
of the MX-15Di.  Multiple targets outside of the FOV can be engaged in 
quick succession but not simultaneously.

Sensors at the target are unable to detect the LMM in flight due to the 
low laser energy level, so operators of the threat receive no warning of 
an engagement.

An operator does not require a co-operative target or need to be able to 
see it.  If the target is hidden, the proximity fuse will detect it and detonate.  
This is an effective capability against a small attack craft in choppy sea 
conditions.  Provided the operator maintains the cross hairs roughly in the 
position of the craft, as the missile flies over the target the fuse detects 
the target and explodes blast fragmentation over the craft.

According to Thales UK, the LMM is precision-guided from a range 
of 3.7 miles (6km) and can defeat conventional and asymmetric threats 
in a cluttered littoral environment.  The company classes the LMM as 
an inner component of a ship’s layered defensive system and says the 
missile is capable and responsive enough to defeat swarm attacks by 
fast attack craft.  When deployed on a Wildcat helicopter the missile 
gives the ship an extended layer over the horizon.

The LMM’s surface-to-air capability also enables a ship to defeat a 
UAV, helicopter or ISR-platform.  That benefits the operator tactically 
and would also save a higher-performance air defence missile (designed 
to shoot down fast jets) from being used.

Thales says the LMM is immune to countermeasures because it 
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is neither radar-guided (such a missile can be jammed or distracted 
by chaff) or IR-guided (the seeker head can be destroyed or it can be 
seduced by fl ares) and cannot be countered away from the aim point.  
Nor is it sensitive to background clutter and can be fi red in a high sea 
state.

LMM does not rely on a sensor cool-down period: if the operator 
acquires a target he simply fl icks a switch to fi re so its reaction time is 
very short.

The fi rst fi ring of an LMM missile from a Wildcat helicopter is 
expected to happen in the early part of 2016. Weapon integration 
will be undertaken by 
AgustaWestland on 
behalf of the MoD.  To 
date the missile has 
completed a series of 
land-based qualifi cation 
fi rings, with the fi nal one 
expected in November.

According to Thales UK, the LMM offers a 
high-value, low-cost weapon system with a multi-role, multi-
environment capability and requires no maintenance for 15 years under 
proper storage conditions.  The missile requires a minimal amount of 
training: if an operator can place cross hairs over a target and shoot at a 
target on a computer game, he will be able to fi re an LMM.

The Lightweight Multi-role Missile is 1.3m (51 inches) long, weighs 13kg 
(28lb), has a 76mm (3 inch) diameter and a wingspan of approximately 
250mm (8 inches).

MBDA SEA VENOM MISSILE
The second type of missile that will arm the Royal Navy’s Wildcat HMA2 
procured as part of the FASGW programme is the MBDA Sea Venom.

Sea Venom is a helicopter-launched, over-the-horizon anti-ship 
weapon capable of defeating fast attack craft, fast inshore attack craft 
between 50 and 500 tonnes, corvettes, and coastal land targets.  MBDA 

says the Sea Venom can also severely damage and immobilise large 
ships by precisely selecting the aim point one of the missiles capabilities.

MBDA won the contract to integrate its Sea Venom missile on the 
Wildcat HMA2 to meet the FASGW (Heavy) requirement in July 2013.

Based on the information made available at the time of writing, AIR 
International understands a Sea Venom missile will be drop-launched 
with a predicted range of around 65km (35nm).

The missile has a boost/sustain propulsion system, 
featuring a fi xed boost motor 

at the aft of the missile 
fuselage and a mid-body 
rocket sustainer with a 
downward canted ventral 

nozzle.
Sea Venom is a subsonic 

precision-guided weapon fi tted with an 
imaging infrared seeker (and provision for an 

additional semi-active laser-guidance channel), and a two-way data link 
for operator in-the-loop control.  A Wildcat will be able to remain outside 
air defence missile engagement zones with increased survivability 
thanks to its stand-off range and the two-way data link.  The missile is 
targeted by the MX-15Di target designator.  Combining an un-cooled 
infrared seeker and a data link will enable the target image to be fed 
back to the helicopter.  The crew is kept ‘in-the-loop’ and this enables 
them to control the missile’s fl ight profi le up to the point of impact.  
This offers a high-level of target discrimination, some degree of aim-
point selection and, if necessary, the ability to abort the strike.

The Sea Venom is 2.5m (98 inches) long, weighs 110kg (240lb) 
including a 30kg (66lb) warhead, and has a 200mm (8 inch) diameter.  
A fully loaded Wildcat HMA2 will be able to carry four Sea Venom 
missiles (two on each weapon pylon).  Mixed loads comprising two 
Martlet launchers (inboard stations) and two Sea Venom missiles 
(outboard stations) can be carried for mission fl exibility. Ian Harding 
and Mark Ayton
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L
t Col Paul Tedman, Commanding Offi cer 1 Regiment Army Air 
Corps (AAC), has served nearly 20 years in Army Aviation.  
Prior to the Wildcat AH1, he fl ew the Lynx on exercises and 
operations worldwide, including three tours of Iraq and four of 
Afghanistan.   

Following the end of 20 years of Lynx fl ying at Gütersloh in Germany, 
and nearly a decade in Iraq and Afghanistan, 1 Regiment AAC moved 
to Royal Naval Air Station Yeovilton in Somerset last year to fi eld and 
deliver the new Wildcat AH1 into frontline service.  Since 2009 the Wildcat 
Fielding Team – Army (WFT-A) had been at Yeovilton undertaking fi elding, 
operational evaluation and the design of student conversion to type 
(CTT) and conversion to role (CTR) courses.  The WFT-A was renamed 
652 Squadron in 2013 and has recently been re-subordinated under the 
command of Lt Col Tedman’s 1 Regiment as the operational conversion 
squadron (OCS). 

NEW CAPABILITY
For the last 18 months, 1 Regiment has endeavoured to build a new 
capability from fi rst principles.  Be it training aircrew to fl y the Wildcat 
AH1, developing the tactics, techniques and procedures to fi ght with it, 
or managing delivery of new infrastructure at Yeovilton, the regiment 
has been busy ensuring Wildcat AH1 will fulfi l its enormous potential 
in the roles for which it was designed.  A measure of its success is 
that, in June, 847 Naval Air Squadron successfully completed its CTR 
while the AAC’s fi rst frontline unit, 661 Squadron, started its training 
with 652 Squadron.  During the next few years 1 Regiment will expand, 
building three further frontline units (659, 669 and 672 Squadrons) 
to bring the number of Army Wildcat squadrons based at Yeovilton to 
fi ve.  These units will eventually share 34 aircraft, all scheduled to be 
delivered by 2020.  

The only remaining Army Lynx Regiment, 9 Regiment, will eventually 
fold into 1 Regiment, commensurate with the Lynx draw-down and the 
Wildcat AH1 transition plan: the AH7’s out of service date (OSD) was 
July 31 and the AH9A has a 2018 OSD.  The Dishforth, Yorkshire-based 

659 Squadron has already ceased fl ying the Lynx and will begin Wildcat 
transition next year.  Once squadrons are trained and declared combat 
ready, 1 Regiment AAC will remain on a high-readiness footing, prepared 
to deploy at short notice anywhere around the world in support of 
British troops.

FULLY INTEGRATED ISTAR
Wildcat AH1, which is also referred to as the BRH (Battlefi eld 
Reconnaissance Helicopter) in the AAC, will undertake many roles.  
Lt Col Tedman outlined the vision for the type to AIR International.  
“Wildcat AH1 will provide commanders with a scalable and fully 
integrated ISTAR [intelligence, surveillance, target acquisition, 
reconnaissance] capability that will assure decision confi dence to 
bring about decision advantage at the tactical and operational levels.  
Although optimised for ISTAR, Wildcat AH1 will still deliver the full 
complement of light multi-role helicopter tasks.  Simply put, Wildcat AH1 
is a reconnaissance helicopter, but it is fl exible and agile enough to fulfi l 
a range of other tasks.  Commander JHC [Joint Helicopter Command] 
has commented that Wildcat AH1 is ‘80% an ISR platform’. 

“JHC broadly delivers three effects; fi nd, lift and attack.  My view is 
that Wildcat AH1 is one of the only aircraft in the JHC inventory that 
can fulfi l a bit of all those roles.  Ok, it isn’t an attack helicopter like 
Apache, but it can provide some form of armed action capability, and can 
designate targets for air- or surface-delivered PGMs [precision guided 
munitions].  It doesn’t have the lift capacity of a Chinook but we can lift 
command teams and small patrols, which makes us a valuable command 
support platform.  Moreover, Wildcat AH1 can deploy quickly and with a 
relatively small logistics footprint – this makes it attractive as [a] capable 
multi-role, low logistic footprint helicopter.  The reality is we haven’t had 
a dedicated ‘fi nd’ helicopter for years and we have had to reinvigorate 
and understand the role in the modern hybrid battlespace.  

“At the tactical level, we envisage Wildcat AH1 operating for ‘fi nd to 
effect’.  This is not so new to Army Aviation and represents the AAC’s 
heritage.  Operating in an aviation reconnaissance patrol, AH1 would 
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fi nd targets, report on them and/or designate them for strike.  At the 
operational level, Wildcat AH1 would likely contribute more to ‘fi nd 
to understand’.  This is more about obtaining large volumes of data, 
turning that into information and in slower time contributing to a larger 
network of intelligence feeds.”

IN THE FIELD
Lt Col Tedman explained how the Wildcat AH1 might operate in the fi eld: 
“A Wildcat AH1 crew would complete an aviation reconnaissance patrol 
mission, for example to locate the vanguard company of the enemy 
forces.  Exploiting its sensors, Wildcat AH1 could fi nd its targets, laser 
them, create digital target fi les and pass that information between 
themselves, with Apache, or other ISR [intelligence, surveillance, 
reconnaissance] forces.  Importantly, more persisted ground-based 
ISR could then be shaped to pick up the battle, allowing Wildcat AH1 to 
use its speed and agility to move to another high priority intelligence 
requirement.  At the tactical level, Wildcat AH1 provides commanders 
[with] options.”

‘Find to understand’ represents an extension of the Wildcat AH1’s 
tactical role and mission system capability.  Lt Col Tedman described: 
“Wildcat mission systems ‘hoover’ up a phenomenal amount of 
electronic data which, in conjunction with our aircrews’ judgement, 
understanding and insight, can be transferred securely to personnel on 
the ground or back to an HQ to be analysed for intelligence purposes.  
Of course the beauty of aviation is that we can span the tactical to 
operational level in a single sortie.”   

At present, Wildcat AH1 can deliver fi res (or weapons) but not to the 
scale prescribed for the maritime Wildcat HMA2 in the future.  This would 
certainly expand Wildcat AH1’s capability and ‘effect’ in deployed areas, 
where it has the opportunity to strike and no other platforms were available.  
However, the addition of more advanced weaponry is not inevitable. 

“I can see the merit as we will be deployed into areas where we might fi nd 
targets and there may be opportunities to strike them,” Lt Col Tedman said.  
“However, in any future operation, I sense it would be unusual not to have 

strike platforms or capabilities, within the deployed force, complementing 
Wildcat AH1’s ‘fi nd’ capabilities.  Therefore, some form of offensive capability 
would, in my opinion, be desirable but not essential.”

THE POTENTIAL
Wildcat AH1’s potential in the fi eld environment is clear.  Lt Col Tedman 
observed: “It wasn’t that long ago we were fl ying in Iraq and Afghanistan 
with a bolt-on camera, no designator capability, retrofi t communications 
and aircrew who were working very hard to assimilate all the information 
they could and fuse it together to deliver what the ground force 
commander required.  

“The beauty of Wildcat is it has a tactical processor, state-of-the-art 
avionics and an EO/IR [electro-optical/infrared] camera which are all 
integrated, allowing the aircraft commander to fi ght [with] the aircraft.  
Their capacity can be applied 100% towards insight, judgment and 
understanding what the aircraft commander is looking at through the 
sensors.  It is a phenomenal capability enhancement compared to what 
we had in the past, and I think I’m on safe ground saying it is the best 
sensor in the land forces’ inventory. 

“In summary, unless you’ve been exposed to the capability of the 
aircraft it’s diffi cult to comprehend it.  Wildcat AH1 provides the army 
with a capability it hasn’t had in its inventory for the last ten years, a 
helicopter optimised for the ‘fi nd’ role.  It has agility, speed, ubiquity plus 
a highly capable crew.

“The challenge for the future will be fusing all the army’s ISR elements 
together, to ensure we allow commanders to make decisions with 
confi dence.  Once we get into the full exploitation of the aircraft, and we 
are now preparing to break cover early next year when 661 Squadron is 
released to the fi eld army, I think Wildcat AH1will be hugely impressive. 

“Wildcat AH1 will play a key role in the future vision for our army as it 
adjusts from campaigning to more contingent operations.  A few units, 
including elements of the lead armoured task force during exercise on 
Salisbury Plain [the UKs largest training area, in Wiltshire], were amazed 
at the capability we delivered.

“I’m quietly confi dent.  I hear a lot of naysaying but, frankly, it is from 
those who know nothing about this aircraft.  I’m confi dent the aircraft 
will speak for itself the moment it hits frontline service early next year; I 
predict it will be so good it will be in high demand.” 

One of the many strengths of having both the Fleet Air Arm (FAA) 
and the AAC co-located at Yeovilton with Wildcat is that both parties can 
develop tactical capabilities in unison.  While both operate in different 
operational environments, there is common ground.  An aspect the 
FAA is learning is the development of tactics in the littoral environment, 
looking into the enemy’s territory.  Ian Harding



F
ormerly known as the Wildcat Fielding Team, 652 Squadron 
Army Air Corps (AAC) was charged with developing 
knowledge about Wildcat AH1 prior to the platform’s service 
introduction from late 2013.  

As part of 1 Regiment AAC, the squadron continues to play 
a pivotal role in helping to build the future Wildcat squadrons.  It provides 
training covering every element of the AAC Wildcat force-building 
process: aircrew, maintenance, ground crew support, mission system and 
headquarters support.  

AIR International met senior members of the 652 Squadron team 
as it started delivery of the second Wildcat course (Course 2) to 661 

Squadron, the fi rst AAC squadron to convert to the Wildcat AH1.  The 
unit has already converted 847 Naval Air Squadron (NAS) to the 
Wildcat AH1 and in due course will build three further AAC squadrons 
all based at Royal Naval Air Station Yeovilton.  

TRAIN HARD, FIGHT EASY’ 
The 652 Squadron team is a very experienced group of Qualifi ed 
Helicopter Instructors (QHIs), Tactics Instructors (QHTIs) and Weapons, 
Electronic Warfare (EW) and communication specialists with broad 
experience of other types, including the Apache AH1 (AAC) and grey 
Lynx (Fleet Air Arm), Gazelle, Sea King and Bell 212.

BUILDING  WILDCAT 
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The training courses’ development required a fresh approach to cater 
for the Wildcat AH1’s complexity, according to Maj Steve Jones, a former 
Apache pilot who is an instructor on the pilots’ Operational Training 
Phase (OTP) course.  He fi rst fl ew the Wildcat AH1 within 18 months of its 
service entry and supported the initial course development process.  

He explained: “It was more based on [the] Apache CTR [conversion to 
role course].  Theirs was more structured to deliver training to aircrew, 
which operated in a very complex battlespace, such as Afghanistan. 
This mindset has been adapted and moulded with elements of Lynx 
CTR and others to create our courses.  Wildcat AH1’s primary role is ISR 
[intelligence, surveillance, reconnaissance] but it does have utility in 

other spectrums.
“As with all platforms it will have to adapt to the theatre it is deployed 

into and the needs of the commanders; to this end we must train for 
all eventualities.  Ultimately, the training we deliver provides aircrew 
with theatre-level baseline diversity, enabling them to operate as their 
commander wishes with minimal training.  The battlespace we use is one 
against a peer enemy in a complex, congested space.  Wildcat AH1 crews 
will generally operate within low-level reconnaissance, which is more 
complicated and dangerous. 

“We work on the principle ‘train hard and fi ght easy’, an approach that 
builds on a similar set of key skills from the OTP.  Pilots learn to operate 

W
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at low level, day and night as a pair [minimum].  In theatre, this pair could 
end up being two Wildcat AH1s or Wildcat AH1/Apache. AH1”

AIRCREW TRAINING
Having completed OTP, aircrew learn to fly the Wildcat and operate 
mission equipment during conversion to type (CTT) and CTR respectively.    

The training is focused on the land environment.  There is a three-
person aircrew: two qualified pilots, with the left-hand seated aircraft 
commander (AC) taking tactical charge of the mission, and a rear 
crewman who plays an integral part in offsetting workload in the front 
cockpit.  As well as ensuring personnel and material can be moved safely 
by the aircraft in its utility role, the crewman helps ensure flight safety 
during confined area operations and under-slung load missions and 
undertaking planned/reactive operations of the M3M or General Purpose 
Machine Gun (GPMG).  Rear crewmen undertake the Joint Services Air 
Crewman’s course.

During CTT pilots learn to fly the aircraft and within CTR they learn 
how to fight with it.  Greater emphasis is placed on the AC during CTR.  
Initially, aircrew learn to fly the aircraft safely before being taught to 
operate as a pair in a tactical setting; they complete an aviation patrol 
mission at the end of CTR.  

The army, including 652, then enters a collective training space where 
they instruct personnel to become a Wildcat AH1 squadron and not just 
an aviation flight.  It is about the complete package – the ground support 
teams, those refuelling and arming the aircraft, communication and 
electronic warfare teams and those providing HQ support. 

CONVERSION TO TYPE
This element of training is more involved than that for other types due to 
the Wildcat AH1’s complexity.  Ground simulation forms a major part of 
the initial course.  This is expanded using mission task elements, such as 
navigational aids, in a structured approach at each stage. 

Maj Jones explained: “CTT is focused on the individual and the aim 
is that they’ll have the ability to fly the aircraft from both sides at night 
as a pair.  What distinguishes the Wildcat AH1 from other types is the 
quality of information produced.  The key is prioritising and managing the 
information and learning how to use the mission systems efficiently to get 
the job done, rather than being focused on the systems themselves. 

“The situation between this and the Lynx couldn’t be more different.  
The right seat can be more effective as you can rely much more on 
the aircraft’s warning and alert systems to keep the crew aware of any 
problems.  At the end, we streamline [pilots] into the left and right seat 
because we now start to train crews as part of building a squadron.  
There is more to building a squadron than just pilots.”

The lesson learned from the Apache is that everyone associated with 
the platform fully understands their role and operates within specific 
standard operating procedures; for example, every time a Wildcat 
AH1 turns up to refuel at a FARP (forward arming and refuelling point) 
wherever it is deployed.  

“This approach is needed because there is so much more going on: 
weaponry, countermeasures, complex systems,” Maj Jones said.  “It’s 

not just a matter of turning up at a local refuelling station.  We’ll now 
have a specific Wildcat AH1 FARP approach just as we had with Apache.” 

CONVERSION TO ROLE
Pilots learn to fight with the aircraft in the CTR stage, with 652 
Squadron teaching them in the role from both the left-hand (the AC) and 
right-hand (pilot) seats.  The selection process on who sits in which seat 
is multi-faceted, with consideration given to an individual’s operational 
experience and qualification (for example forward air control-airborne, 
or FAC[A]), tactical astuteness, leadership skills and the squadron 
requirement.  It could be the case that a particular squadron is top-heavy 
with pilots having specific skills that lend themselves to the left or right 
seat.  It should be noted that 652 Squadron do not train FAC(A)s.  This 
is a NATO standard led course and within JHC is the responsibility of the 
Joint Forward Air Control Standardisation Training Unit (JFACSTU).  

Maj Jones explained: “Decisions on the left-hand seat ultimately come 
down to who understands the three-dimensional battlespace around 
them better and can maintain that.  The right-hand seat is generally 
occupied by people who want to fly or are at an earlier point in their PR
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PRIMARY ROLES
Aircrew confirmed there are a number of primary roles 

identified for the Wildcat AH1 but potential exists for others, 
which are under consideration.  

Freight transfer and utility support is considered a secondary 
role.  Within the broad battlefield utility, reconnaissance and 
support role envisaged for the type, the extra roles include:

• Intelligence, surveillance, target acquisition and 
reconnaissance (ISTAR)

• Control of joint fires
• Joint personnel recovery (JPR)
• Close air support (CAS)
• Airborne command and control
• Medical/casualty evacuation (MEDEVAC/CASEVAC)
• Troop transport
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fl ying career.  The bottom line is that we need people who are correctly 
trained in the correct seat to achieve their mission.” 

The pilot in the right-hand seat supports the mission far more in 
the Wildcat AH1 than on other platforms.  Their situational awareness 
is greater because the aircraft’s fl ight monitoring systems are more 
capable.  That said, the tactical battlespace is becoming more congested 
with other platforms (including unmanned air systems) so the pilot and 
rear crewman play a key role in protecting the aircraft.

Maj Jones said: “Our aim is to simplify these processes as best we can 
and, during CTR, we train hard to ensure aircrew know the shortest route 
on the aircraft between button presses to achieve the required effect.  
It’s about training clever, training smart.  Best practice is constantly 
evolving and we’ll all learn more when Wildcat AH1 gets to the front line.” 

BUILDING BLOCKS
The QHIs on 652 Squadron take pilots back to being an individual in their 
allocated seat before moving them to being part of a crew.  They teach 
students to work together while challenging them and ramping up the 
complexity of the tactical situations and scenarios they will face as a 

Wildcat AH1 pair.
Maj Jones explained: “Our challenge is to make them as good as they 

can be in complex situations to ensure they are being tested properly 
and fi ghting the aircraft as best they can.  Hopefully, they’ll never come 
across a situation they found as challenging as that in training and, 
if they do, then we’ll want to know about it because we’ll include that 
situation in future training.  

“We test them using building blocks that teach them how to access 
the aircraft’s various system set-ups and equipment operations to 
achieve tasks.  We cover all the core skills, so low- and medium-level 
ISTAR [intelligence, surveillance, target acquisition, reconnaissance], EW, 
threat reaction, offensive action covering the utility of the machine gun 
as well.  All our training is currently happening in the boundaries of the 
UK.  USL [under-slung load] training is done as part of CTT.  We do not 
include hoist training at the moment, although the navy does.”

WILDCAT ZENITH
CTR culminates in a two-week exercise, Wildcat Zenith, where 
personnel and aircraft are deployed to a semi-austere location with 



652 Squadron instructors, who initially mentor and finally assess a 
unit’s capabilities.  In advance of this exercise, 847 NAS – the littoral 
manoeuvres squadron that was the first to complete CTR – undertook 
specific modular training, including deck landings aboard RFA Lyme 
Bay to raise its capability to meet its specific deployed operational 
requirements. 

During the exercise, 847 NAS had to prove it could complete 
the mission tasks set and deploy as a squadron.  Field Army REME 
(Royal Electrical and Mechanical Engineers) provided additional 
engineering support. 

“By now, the squadron has trained enough they should be able to set 
[the deployment] up and run it.  On Zenith, we step back and watch it run 
smoothly, if our input is required we’ll step in,” Maj Jones said.  

The momentum within 652 Squadron is clear and motivation is high.  
With 847 NAS training completed, the CTT for 661 Squadron is well 
under way.  Aircrew were undergoing simulation training during AIR 
International’s visits to the squadron between April and July.  Their flying 
phase will commence soon and they are scheduled to complete CTR by 
the end of the year.

LAND OPERATIONS 
The Apache AH1 is a workhorse but the AAC will not always have 
large numbers of them available.  The AAC therefore needs to use its 
assets efficiently and the idea is to have ‘lookers and shooters’; namely 
Wildcat AH1s locating and designating targets, and Apaches delivering 
appropriate munitions. 

“This is similar to how an infantry company operates, sending their 
reconnaissance platoon out rather than their main body to aid the 
identification of appropriate targets that require action,” Maj Jones said.  

Convincing ground troops and field commanders of Wildcat AH1’s 
added value perhaps represents the AAC’s greatest challenge – but 
it is one they relish, and they’re looking forward to breaking cover 

with Wildcat AH1.
Critics who claim the Wildcat AH1 does not have the same carriage 

utility as a Lynx need to rethink.  The reality is if you rebuilt a Lynx 
today it would also require repositioned crashworthy seats.  There 
would be no bench seats, hand rails and definitely no bags under 
seats.  Design regulations have changed exponentially and flight 
safety is paramount. 

In terms of the Lynx comparison, Maj Jones made an interesting 
observation: “The last reconnaissance helicopter we [the AAC] had 
was the Gazelle.  If you imagine a Gazelle with an extra engine, superior 
performance, endurance, speed, a machine gun, fully integrated DAS, 
moving maps, three-man crew, various other mission and survivability 
options with an integrated sight [EOD], the chances are you’d bite my 
hand off for it.

“Once Wildcat AH1 has been on a few exercises, people will then 
understand its capability and they’ll want to know how they ever 
operated without it.”

‘SECOND TO NONE’
AIR International flew with 652 Squadron to discover more about 
Wildcat AH1’s field capabilities. In the left seat was senior QHI and 
trials pilot WO1 Tony Cooke, who was involved in the Wildcat’s early 
development and flew the first AAC Wildcat AH1.  With more than 
4,000 hours on the Lynx, 12 years as an instructor and four years with 
667 Development Trials and Evaluation Squadron based at Middle 
Wallop as their lead trials pilot prior to moving to the WFT/652, few 
understand its capabilities better.   

WO1 Cooke said: “We are just exploring Wildcat’s capabilities and 
potential.  While Lynx was used as a pick-up truck, this is a specialised 
ISTAR asset; it just happens to have extra utility which is useful.  The 
systems, camera, moving map, how these are integrated with the tactical 
processor, is phenomenal. 

“It’s second to none.  What does all that mean for the aircrew, 
especially the aircraft commander?  The crew can now sit further 
back from the target, which enhances crew safety and detection.  The 
information the tactical processor provides gives more ‘effect’ options.  
The aircraft commander can laser designate a target for an Apache, 
provide this information to artillery to attack or order joint fires with 
naval gun support or from fast air.

“Situational awareness is another major enhancement. The crew now 
look from the target back rather than just at the systems driving them.  
If the AC needs to find something, their main concern is if they can find 
it quickly and efficiently.  They have an excellent camera in the MX-15Di; 
they now focus on informing ground troops and commanders [as to] 
what they’ve found.  

“Their mission systems have provided all the information the AC 
needs to make a judgement and the communication systems aboard this 
aircraft mean we can relay this information securely.”

SECURE COMMS
The Wildcat AH1 has a twin Bowman communication system providing 
secure voice and data transfer, enabling aircrew to communicate 
securely with ground troops.  The aircraft also has Combat view aboard 
(the tactical view component of Bowman used by all ground troops 
and vehicles), which means aircrew can monitor friendly forces and the 
ground battle picture evolving as those on the ground would. 

The Ministry of Defence recently introduced Project Morpheus 
to find the next-generation secure communication system that 
will serve the British Army and other UK customers.  Bowman 
additionally supports integrated digital communications networked 
with other systems and there is an intention to add a tactical data 
link (TDL) in future to enable information to be moved around the 
battlespace. 

However, this requires careful consideration given the environment 
Wildcat AH1 will operate in, as Lt Col Paul Tedman, Commanding 
Officer 1 Regiment AAC, explained.  “A TDL works fine at 6,000 feet, 
but it’s broadly irrelevant in a peer-matched conventional war fight 
when Wildcat is in battle position, flying low, looking for the enemy.  
Whichever TDL is eventually acquired, the challenge is ensuring it 
supports Wildcat’s ‘find to effect’ and ‘find to understand’ roles and is 
integrated, rather than competing with, UAS, the army’s brilliant new 
reconnaissance platform Scout and other strategic ISR assets.”
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Aboard Lynx, aircrew would have to continually update this picture on 
maps, which is both arduous and time-consuming.  

WO1 Cooke said: “Experience and judgement has a major part to play 
and, ultimately, it is about marrying the fl ight crews’ understanding of 
how ground troops move with the information Wildcat AH1 produces and 
fi lling in the gaps.  This is what an ISTAR helicopter is about.”

ORCHESTRATING JOINT FIRES 
The AAC recognises the need to deliver the full spread of joint 
fi res on to a target and Wildcat AH1 will play a pivotal role in that 
within the newly-created Aviation Reconnaissance Force (ARF), 
which is intended to co-ordinate multiple aviation reconnaissance 
assets to achieve the greatest effect.  It is accepted that a deployed 
Wildcat AH1 force would contain FAC(A)s, and 847 NAS is presently 
developing this capability.

WO1 Cooke said: “Wildcat should be able to fi nd, designate and queue 
the complete range of capabilities.  The pilot now has everything to 
hand, moving map etc, so they will get the aircraft to the target area or 
FOB [forward operating base] with little input from the left seat, unlike 
before in a Lynx.  Historically this was an arduous task, so the AC has 
more capacity, which means they can continue preparing their mission.  
The rear crewman will play an active role prompting the front crew with 
checks including navigation. 

“The way we see it is that the pilot and rear crewman will get the 
aircraft to the target or holding area. In position, the AC would focus 
on their mission.  Using our elevation and systems to identify targets, 
once a target has been located we can laser it with our range fi nder and 
gather very accurate information on its position.  

“We could forward this to another Wildcat or another IDM [improved 
data modem] capable aircraft, updating our picture securely almost 
instantaneously. A TDL, ground moving target indicator [GMTI] and 
advanced weapons would be helpful.  

“We can call guns in conventionally as we would usually do, but a 
major beauty of this aircraft is that when you see the impact from a 
shot, we can laser the hit and the system will provide an automatic 
comparison of any target adjustment required. 

“The crew can tell the guns to adjust their range accordingly, which 
should produce a precise hit second time. This represents a huge 
advance over what the AAC had previously.”

The GMTI enables the AC to sweep the battlefi eld area and highlight 
those moving targets or radar returns not identifi ed by the camera.  
Radar cannot be relied upon to see everything at low level in the 
environment in which the AAC operates.  This capability is limited to the 
Wildcat HMA2 at this time. 

The ‘customers’ of the ACs are ground reconnaissance, infantry, 
tanks or artillery in the conventional sense. During the past ten years 
in Afghanistan and Iraq, where the air threat has been minimal, AAC 
platforms have been operating at higher levels with ground troops.  QHIs 
AIR International spoke to said the basic tactics of low-level fl ying have 
been somewhat forgotten, but in future, with Wildcat AH1, 652 Squadron 
will concentrate on these core skills. 

WO1 Cooke explained: “We have reinvigorated this within the tactical 
part of CTR.  The reality is that pilots feel more comfortable with Wildcat 
AH1 in this situation given the level of information provided.  They know 
where they are, where they are going and the AC knows what they’ll face 
when they get there.  

“The aircrew planning process will incorporate information regarding 
wires and other obstacles that can be pre-planned and input aboard 
Wildcat AH1, which further reduces workload.”

CAPABILITY OVER SPEED
Although the Wildcat’s speed is currently restricted to 130kts 
(240km/h), it can fl y much faster and will do so as its performance 
envelope expands.  That said, speed is not the critical consideration 
– loiter time, endurance and capability are, and the operators say the 
Wildcat performs well in all these respects.    

Essentially ISTAR involves using technology to fi nd objects, to gather 
information, to produce a solution based on that information and to 
pass it on to whoever needs it.  The Wildcat AH1 has elevated the AAC’s 
capability exponentially in this sense.

An obvious question is whether the Wildcat AH1 would have made a 
difference during recent confl icts had it been available.  The consensus 
view among those interviewed by AIR International was that it would 
have – considerably. 

The AAC believes the Wildcat AH1 is a massively capable aircraft with 
huge potential that will develop over the years.  “It won’t need much to 
be perfect.  It’s a really good aircraft and the only people who say it isn’t 
are those that haven’t touched it,” WO1 Cooke concluded.  Ian Harding                         
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T
he traditional split for operational ‘grey’ and ‘green’ squadrons 
has changed considerably for the new era of the Wildcat and 
aircraft carriers.  From the outset, Royal Navy engineers from 
847 Naval Air Squadron and the Army Air Corps (AAC) worked 
together as part of the Wildcat Fielding Team (WFT).  Among 

the WFT’s responsibilities was developing the engineering procedures 
and best practices to support the transition to the new helicopter.

This year, with the Royal Navy and AAC receiving their own aircraft, 
each developed their own maintenance capabilities in recognition of the 
variations between their aircraft (the standout difference is the avionics, 
specifically the absence of the radar in the AH1) and their markedly 
different specific operational roles and environments.

847 NAVAL AIR SQUADRON
The exposure of 847 NAS to Wildcat AH1 engineering began in May 
2012 when approximately 20 engineers received one aircraft during the 
early stages of its test and development (the remainder of the squadron 
continued to support Lynx AH9A operations in Afghanistan).  By 
December that year, 30 engineers were working on six aircraft as 847 
NAS took full engineering responsibility of the WFT programme. 

Between December 2012 and January 2015, maintenance personnel 
numbers increased to approximately 100 engineers (split between 60 
Royal Navy and 40 Army Air Corps) before 652 Squadron stood up 
with its own personnel.  In January, 1 REME Regiment (Royal Electrical 
and Mechanical Engineers) separated from 847 NAS, taking two 
aircraft with it. 

As a field-based unit operating either at sea or from land, 847 NAS 
is unique from an engineering perspective as it does not rely on outside 
agencies for support when operational.  The squadron currently has 
59 engineers, comprising 45 aircraft technicians (seven of whom 
are ground field support specialists responsible for setting up FARPs 
(forward arming and refuelling points) and 14 managers in areas such as 
quality assurance and training.  

Responsibility for managing this team lies with Lieutenant 
Commander Matt Grice, who became 847 NAS’ Air Engineering Officer 
(AEO) in September 2014.  AIR International spoke to Lt Cdr Grice 
during the squadron’s deck landing package, the first Wildcat AH1 
embarkation.  That was followed during April by the team conducting 
the first Wildcat FARP and FOB (forward operating base) packages at 
Royal Naval Air Station Merryfield in Somerset. 

TESTING THE TEAM
Having only previously engineered the Wildcat AH1 from hard 
standings, this initial exercise – which formed part of the CTR 
(conversion to role) – provided a good test for the maintenance team 

and the platform.  It was followed by additional field-based exercises, 
including a number of FARP/FRPs (forward refuelling points) around 
the UK, a week embarked aboard RFA Argus in July and then another 
week in the field.  This was all intended to replicate 847 NAS’ field 
operating experience ahead of Operation Cougar, the next UK 
Response Force Task Group exercise.

Lt Cdr Grice explained: “The greatest challenge we face with Wildcat is 
trying to undertake field development, reach initial operational capability 
[IOC], complete operational evaluation and tactical development whilst 
training aircrew and receiving new aircraft.  The pace of change is 
extremely challenging but so far we are doing very well.  For example, 
we’ve had to role fit Wildcat AH1 with floatation gear, HF high band radios 
and implement new maintenance procedures, which include washing 
the aircraft as part of the ‘crawl-walk-run’ approach ahead of Cougar.  
Fortunately, a large proportion of our maintainers have maritime 
experience and therefore understand the nuances of operating from 
single and multi-spot platforms.” 

MAINTENANCE SCHEDULE
Building the maintenance schedule is a work-in-progress.  Lt Cdr Grice 
said: “The first depth activity started in May, which is effectively a three-
year package of maintenance that goes hand in hand with the aircraft’s 
development programme.  Based on current activity, the planners are 
trying to understand what Wildcat AH1 depth [maintenance] will look like 
and at what tempo, based on our staged maintenance around 25, 50, 
100, 200, 300 flight hours.  We’ve had the aircraft for three years now 
and the fleet leader has around 400 hours.” 

There is a considerable challenge to maintain flight hours on a 
relatively immature airframe whilst receiving new aircraft direct off the 
production line, so maintainers just complete the task in hand.  

Lt Cdr Grice said: “The guys love working on Wildcat.  It’s not too 
dissimilar to the AH9A from an engineering perspective; the engines, 
transmissions, AFCS [automatic flight control system], are the same and 
they are tried and tested in the field. 

“However, the avionics are very different.  We have many guys here 
with maritime glass cockpit experience.  Combining new maintenance 
techniques with developmental tasks is always a challenge.  For example, 
with HUMS [health and usage monitoring system] embedded in Wildcat we 
now check small tail rotor gear box vibrations, which we never measured 
with the Lynx.  Most of the time we won’t feel the vibration because the 
limits are set so low currently.  In terms of avionics components, we have 
to return certain elements to the manufacturer to repair.  These come 
with fault codes which enable us to do certain things.  The system is more 
intelligent so we can fix certain problems, but not all.” 

There is much to learn, including the life expectancy of components.  
For example, the main rotor head life is currently limited to 200 hours 
compared with 4,000 on the Lynx.  These limits will increase as 847 
NAS feeds its operational experience back to the Wildcat project teams.  
“We have little time to catch breath at the moment but we are used to 
this tempo and it helps get the job done,” Lt Cdr Grice noted. 

825 NAVAL AIR SQUADRON
Over at 825 Naval Air Squadron, maintenance capability increased 
rapidly from a core group of around 70 engineers in April 2014 to 
approximately 170 by March.  Numbers will increase further through 
the rest of this year and into 2016 to cope with current operational 
requirements, maintenance schedules and aircraft deliveries. 

The responsibility for managing this complex phase lies with 
Lieutenant Commander Caroline Dix, 825 NAS’ AEO.  After joining the 
Royal Navy ten years ago, Lt Cdr Dix served on the Lynx HAS3 and Lynx 
HMA8 with 702 and 815 Naval Air Squadrons and on various Fleet Air 
Arm projects, including the Merlin Project Team working on the HC3/
HC4 programme, before moving to 825 NAS in October 2014.

Lt Cdr Dix told AIR International: “We are in a period of growing 
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AINTENANCEWildcat HMA2 experience and knowledge as aircraft numbers and 
operational requirements are increasing, at the same time as positively 
infl uencing the development maintenance schedule by providing 
feedback to AgustaWestland [AW].  To meet current squadron 
requirements, our engineers are working a shift pattern all the way 
through from 0700hrs Monday to 2200hrs on Friday night, with the aim 
of generating in excess of 300 hours per month.”

An important part of the AEO’s role is to feed their maintenance 
experience into not just AW but the Wildcat Project Team (WPT), thereby 
infl uencing its future maintenance profi le.  Lt Dix said: “New aircraft are 
literally straight out of the factory with just fi ve to six hours’ fl ying.  We 
have four aircraft around the 300-hour mark with the others between 
150-300 hours. 

“Regular or standard maintenance, common between both HMA2 and 
AH1 variants, is undertaken at 25, 50, 100, 200, 300 hours etc, although 
our ‘standard’ varies as a consequence of aircraft differences, especially 
our additional mission system [the radar] and specifi c embarked 
requirements.  Depth maintenance requirements are still being worked 
on.  This is currently estimated around 500 hours with the fi rst to take 
place during 2017.”

HUMS
Problem solving is critical and the onboard HUMS ensures maintainers 
can respond quickly to resolve advisory precautions seen by aircrew 
during fl ight.  The system also aids the process in relation to the 
avionics.  Additionally, 825 NAS’ maintainers can use some Lynx legacy 
knowledge, which includes the AFCS and the LHTEC CTS800 engines 
(common between the Wildcat and the Lynx AH9A; the latter is now also 
linked to HUMS). 

However, comparisons end there, as Lt Cdr Dix explained: “Perhaps 
our greatest transitional maintenance challenge is reminding people 
coming from Lynx that while Wildcat HMA2 has some similarities, it 
is a completely different aircraft and its avionics and maintenance 
procedures cannot be read across from the Lynx.  AW has introduced 
integrated electrical technical publications similar to those for the 
Merlin HM2 and no old-style hard copy manuals are used.  This ensures 
everyone is working from the same standard publications.  These are 
interactive and online [publications] which aid diagnostic problem 
solving.  Maintainers can also refer to the aircrew manual.”

As Wildcat currently remains under contract to AW and not fully 
delivered to the Ministry of Defence, maintenance can be complicated by 
the fact that spares (especially those that have become unserviceable) 
need to be returned to AW for analysis.  That enables AW to understand 
failure modes and develop future repair techniques and change 
maintenance profi les if required.  The process includes determining what 
can be undertaken on the front line and what needs to return to the 
depot.  This activity will develop and continue in scheduled maintenance 
reviews managed by the WPT throughout the life of the aircraft.  AW also 
has engineering specialists on site at Royal Naval Air Station Yeovilton 
to help resolve problems and enhance learning. 

DEPLOYED FLIGHT
From a maintenance perspective, the fi rst deployment of the Wildcat 
HMA2 has helped focus minds and test the procedures during both CTT 
and CTR.  Lt Cdr Dix said: “We are not deploying or embarking as much 
as we would normally want to but that will come.  Lancaster Flight has 
gone [aboard the Type 23 frigate HMS Lancaster, in March] and will be 
deployed for a long period.  I’m in daily contact with our nine engineers, 
normally eight, deployed with our HMS Lancaster fl ight and we support 
them as much as we can.  We are learning all the time our deployed 
fl ight is away.  We will look back at the deployed support, embarked and 
engineering equipment and the number of people we need to maintain 
the aircraft against the number of hours it’s fl ying and the maintenance 
burden associated with that.”  Ian Harding
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EX ALTO CONCUTIMUS

T
he fi rst operational squadron to commence working with the 
Wildcat AH1 in January 2013 was 847 Naval Air Squadron 
based at Royal Naval Air Station Yeovilton, although it was 
not until April 30 this year when it was allocated its fi rst six 
aircraft.

This vastly experienced operational unit began its conversion to type 
(CTT) training on July 14, 2014, and it had completed both that and 
conversion to role (CTR) training by June this year.

The speed of 847 Naval Air Squadron’s (NAS) transition is impressive, 
but it has been necessary as the Commando Helicopter Force (CHF) and 
the newly-created Aviation Reconnaissance Force (ARF) enter a new era 
seeking to exploit the Wildcat AH1’s capabilities and potential.  The ARF 
is intended to co-ordinate multiple aviation reconnaissance assets to 
achieve the greatest effect, and 847 NAS is a key component of it.   

The squadron’s most recent focus has been on generating embarked 

Wildcat AH1 capability and CTR training.  The latter began at the end of 
April and was successfully completed on June 18 during Exercise Wildcat 
Zenith.  The next stage of the operational development is now under 
way, as 847 NAS moves towards providing the UK Ministry of Defence 
(MoD) with its fi rst deployable Wildcat squadron, able to effectively 
support the Royal Marines anywhere in the world.  

A standard 847 NAS Wildcat AH1 fl ight crew comprises two pilots and 
a rear aircrewman.  The pilot in the right seat fl ies the aircraft whilst the 
aircraft commander (AC) in the left seat uses the systems to fulfi l the 
mission objectives.  Royal Marines sniper teams are added as required.  

LYNX CONVERSION
The extensive operational experience of 847 NAS encompasses 
deployments in Northern Ireland, Belize, the former Yugoslavia, Libya, 
Sierra Leone, Iraq and latterly Afghanistan.  The unit understands the 
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environmental issues associated with rotary operations in austere 
conditions in the fi eld, and the impact this had on platforms such as 
the Lynx AH7 (the out of service date for which was July 31) and the 
materially upgraded Lynx AH9A.

The AH9A, which shares some characteristics with the Wildcat AH1, 
most notably the two 1,361shp (1,014kW) LHTEC CTS800-4N engines, 
received rave reviews during the later stages of the Afghanistan 
confl ict.  The operational experience 847 NAS accrued with the type 
has served it well during the transition process onto the Wildcat AH1; 
the unit is perfectly placed to contribute to the development of UK 
Wildcat variants.

AIR International met senior personnel from 847 NAS to learn about 
their Wildcat AH1 experience, while the squadron was deployed at 
Royal Naval Air Station Culdrose in Cornwall in March to complete its 
deck landing qualifi cations aboard RFA Lyme Bay, which was sailing in 

the southwest approaches. 
Lieutenant James Nottingham, 847 NAS’ Air Warfare Offi cer 

(AWO), joined the Royal Navy in 2006 and 847 NAS in March 
2009.  He fl ew Lynx AH7s initially and then converted to the 
AH9A for operations in Afghanistan, where he completed two 
tours, before being chosen for Wildcat AH1 training.  As an AWO, 
his role is to complete pilots’ tactical fl ight and weapons training, 
help prepare the squadron for specifi c deployments, determine 
its role and how the Wildcat AH1 will be used and integrated with 
external agencies. 

After completing the initial ground school syllabus, developed 
by the Army Air Corps’ 652 Squadron during 2013 and delivered 
within the Wildcat Integrated Support and Training contract, 847 
NAS completed CTT quickly.  Lt Nottingham explained: “Our fl ight 
experience served us well but nobody had fl own any aircraft quite so 



advanced.  Flying Wildcat was relatively straightforward; our greatest 
challenge [was] to understand the integrated systems.”

TECHNOLOGICAL LEAP
Although the Lynx AH9A has a glass cockpit (unlike the AH7) and the 
same analogue automatic flight control system (AFCS), the Wildcat 
AH1 provides a massive technological leap forward.  Lt Nottingham 
said: “Wildcat AH1 is so advanced from a pilot’s perspective.  Before we 
enter the aircraft, we can use a ground-based mission support system 
[MSS] to prepare our mission, inputting geographical, navigation 
and tactical data, which we then transfer to the aircraft using a data 
transfer device. 

“This information is then transmitted to the aircraft management 
system [AMS] and tactical processor [TP].  Within the cockpit, our SA 
[situational awareness] has improved considerably and flying has been 
made easier as a consequence of this, mission systems integration and 

the quality of our integrated communications capability, which includes 
Dual Very High/Ultra High Frequency radios (VHF/UHF) including tactical 
capability and video.

“We no longer complete basic navigation tasks and weather analysis.  
Wildcat AH1 mission systems equipment includes integrated GPS and 
inertial [IGI] systems plus a digital map and weather modes, which provide 
360 degree colour-coded weather awareness, leaving us to focus on flying 
the aircraft and the tactical picture outside the helicopter.”

FLIGHT HANDLING
The consensus among aircrew AIR International spoke to was that they 
did not expect to achieve so much at such an early stage of the aircraft’s 
release to service (RTS).  Good serviceability has helped, as does having 
such an experienced engineering team supporting them.  Flight crew 
said the Wildcat AH1 handles in a similar way to the Lynx, although it is 
more stable and its flight envelope is smoother as a consequence. 
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Whilst the Wildcat AH1’s performance is constrained within limits 
at this phase of its development, aircrew expressed confi dence in its 
fl ight envelope; endurance has been tested to around two hours.  They 
reiterated the view expressed by 825 Naval Air Squadron that the 
operational key is making best use of the information Wildcat AH1’s 
mission systems provide. 

Lt Nottingham explained: “I now have a digital moving map which 
shows me everything I need to know navigation wise, and fl ight 
instruments which, whilst detailed, are easy to read.  We have to change 
our mindset to fl y Wildcat AH1.  Navigating from the left-hand seat in 
the Lynx, I would have my map out checking our position and the [pilot 
in the] right seat would have very little idea where he was.  The [pilot 
in the] left seat would have to keep explaining where he was, how long 
before his next waypoint, where he would be turning, what hazards he 
would fi nd on route, etc.  Life is so much easier; it’s like moving from an 
old Nokia to a new smart phone, it’s that different.” 

As an ISTAR (intelligence, surveillance and target acquisition) 
platform, the Wildcat AH1 represents a major capability leap from the 
Lynx AH9A.  Lt Nottingham commented: “The ability for us to assess a 
situation quickly, build up SA and then send that information by secure 
radio [Bowman in the AH1] or other means to another aircraft or ground 
personnel to effect a live situation is far greater now. 

“It is vital we don’t use this like a Lynx; we must show people that 
we have an asset that is considerably more capable than what we 
previously had.”

The aircraft’s capabilities far exceed those available to amphibious 
platforms and Royal Marines going ashore.  A good example is ‘joint fi res’ 
or forward air control-airborne from the aircraft, also known as FAC(A).  
This includes controlling artillery and providing naval gun fi re and troop 
ground support, and is a capability in which 847 NAS is highly regarded.

“We can help guide troops through their terrain, notifying them when 
their route becomes impassable,” Lt Nottingham said.  “This aircraft 
can be an effective command and control platform for the battlefi eld, 
deconfl icting and positioning other aviation assets including the Apache 
as required.  With the SA we have available we can orchestrate far more 
than we could ever achieve before.  

“Whilst many helicopters simply provide a platform [and] some are 
manoeuvrable or fast, Wildcat AH1 provides both.  What differentiates [it] 
is what’s inside; the camera, maps, integrated system procedures [and 
the] uncluttered cockpit displays producing information which is clearly 
accessible quickly and effi ciently.”

By the end of January, all 847 NAS’ pilots had successfully completed 
their fi nal handling test (FHT) and instrument rating tests.  The FHT 
consisted of pairs tactical formation fl ying utilising night vision goggles 
(NVGs), conducting nap of the earth (extreme low level, contour following 
and terrain masking throughout the fl ight profi le), fl ying and crossing 
under power lines. 

During the CTT fl ying phase, 847 NAS completed forward air 
control currency training with Royal Air Force No.100 Squadron Hawk 
T1As carrying live ordnance (3kg bombs) and No.X(B) Squadron 
Tornado GR4s.  Naval gunfi re support with HMS Dauntless was also 
completed, as was air observation post training, calling in artillery fi re 
from the aircraft.

Lt Nottingham explained: “CTT completed, our pilots moved into 
currency fl ying to gain a greater understanding of Wildcat AH1 in the 
build-up to CTR commencing.  Tactical mission training is crucial, as was 
the successful completion of our deck landing qualifi cations to ensure 
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we can respond to any emergency around the world deployed aboard a 
ship.  Our engineers have completed their CTR, as have our aircrewmen, 
save a couple of tasks including their gunnery phase.  We now need to 
develop Wildcat AH1’s battlefi eld capability and specifi cally determine 
how its missions systems help us achieve our objectives.” 

In the cockpit, 847 NAS is continuing work to achieve the greatest 
effect from the L-3 Wescam MX-15Di camera within the battlefi eld tactics 
the squadron applies, how the aircraft is used to evade attack and how to 
get close to targets without being spotted.  Lt Nottingham said: “Our old 
cameras never showed the pilot where he was looking so he would guess 
and make his fl ight patterns and envelope accordingly.  The pilot can now 
fl y whatever patterns he likes, everything is displayed to him without any 
input from the AC in the left seat who can now focus more on the radios, 
communications and the battle they’re fi ghting outside the aircraft.”

In the cabin area, which has broadly the same dimensions as the Lynx 
(nominal useable volume is 180.10 cu ft or 5.1m3) with four crashworthy 
seats in a utility troop transport role, operational ‘comfort’ will be 
confi rmed as test and development continues.  It is certainly a tight fi t, 
but this was also the case in a Lynx.

DECK LANDING PACKAGE
Between March 16 and 27 four 847 NAS Wildcats and their full 
complement of qualifi ed aircrew and engineers deployed to Royal Naval 
Air Station Culdrose to complete their SHOL training on RFA Lyme Bay – 
the Wildcat’s fi rst embarkation, which AIR International witnessed. 

In preparation engineers role fi tted each aircraft with fl otation bags, 
an HF radio, an I-band transponder and a sonar locater beacon.  They 
were unable to complete the full maritime fi t of the hoist and aircraft 
information system (AIS), which will follow. 

Departing Culdrose to rendezvous with the RFA Lyme Bay, aircrew 
used the opportunity to designate the Wildcat AH1’s electro-optical 
display (EOD) to identify and examine contacts en route, which were 
then displayed via the TP-generated mission electro-0ptical view on the 
cockpit display system’s integrated display unit (IDU).

During the fl ight to the RFA Lyme Bay, the image of the vessel from 
distance as we approached was outstanding given that it was invisible 
to the human eye due to the very poor low haze weather conditions.  
The images were separated on two different screens, enabling the fl ight 
crew to focus on separate effects.  As we travelled, the aircrew said the 
SA benefi ts in a littoral or battlefi eld scenario are phenomenal, which 
will enhance the picture and therefore the effectiveness of an Apache 
arriving on scene, for example. 

The qualifying programme required each member to complete 12 
deck landings under various conditions.  These included four day and 
night time landings plus four using NVGs.  The squadron then completed 
some tactical training around the coast and above Bodmin Moor before 
returning home.       

FURTHER ENVIRONMENTAL TRAINING
The role of 847 NAS requires it to operate in the most austere 
environments under the most extreme conditions anywhere in the 
world.  Despite their operational experience, aircrew must repeat their 
environmental qualifi cations on the Wildcat AH1 including deck landing 
qualifi cations.  All have completed their NVG training and are now 
building towards their dust landing and Arctic qualifi cations.

Dust landing qualifi cations will be completed during the build-up to 
Operation Cougar 2015, the next UK Response Force Task Group exercise, 
which was due to start as this magazine went to press and conclude 
after its publication.  It is planned to deploy four Wildcats to the exercise, 
where 847 NAS will work alongside other Joint Helicopter Command 
assets, including Apache, Chinook and Merlin helicopters now under CHF 
command.  After Operation Cougar, 847 will participate in Exercise Joint 
Warrior in October and in a specifi c joint fi res exercise.  

Cold weather trials and training is scheduled to be completed during 
Exercise Clockwork in Norway early next year, which will provide a major 
test for the aircraft and its components under extreme conditions.  As 
this will be the fi rst time Wildcat AH1 will have been tested in Arctic 
conditions its fl ight envelope will be constrained, but 847 NAS hopes 
it will have expanded before then.  The squadron will then head to the 
United States for Exercise Black Alligator 2016, during which it will 
complete hot and high trials and desert operations.

Following CTR, 847 NAS will be the fi rst fully operational Wildcat AH1 

squadron separate from 652 Squadron.  It will continue liaising with 
652 Squadron, feeding back its operational experience to help advance 
future tactical training and development procedures. 

JOINT FIRES
This is a key battlefi eld role for the Wildcat AH1, and 847 NAS is 
actively developing it with the support of a US Marine Corps exchange 
offi cer, Major William Morgan Smith, an experienced AH-1W Super 
Cobra pilot.

His role within 847 NAS’ warfare department is as a Weapons and 
Tactics Instructor (WTI) developing tactical scenarios, conducting 
tactical instruction and providing professional development courses.  
He has additionally supported the UK’s programmed development of 
its joint fi res protection capability and specifi cally FAC(A) within it.  

Undertaken from an aviation platform, FAC(A) aims to control close air 
support (CAS) assets in the same manner a FAC or Joint Terminal Attack 
Control (JTAC) specialist would from the ground.  Major Smith explained: 
“CAS involves attacking targets that are in close proximity to friendly 
forces.  In these situations, CAS missions have to be closely integrated 
with the friendly forces’ ground fi re and manoeuvres they are supporting.  
A joint fi res plan, defi ned as FAC(A), will put in place an additional layer of 
control measures protecting those on the ground and in the air.”

Airborne FAC, or ABFAC as it was historically known, has new 
momentum within the MoD and NATO.  Major Smith said: “I’ve principally 
been involved in determining what the joint fi res programme will look like 
from the perspective of its requirements; pilot development, course work 
development, asset allocation, etc.  Our hope is this will be approved soon, 
meaning the UK would then be one of the few countries in NATO with an 
accredited and approved Forward Air Control Airborne programme.”

There are similarities between FAC(A) and airborne command 
and control but the role earmarked for the Wildcat AH1, potentially 
controlling CAS assets, ground artillery and naval gun fi re and 
providing close aerial observation in a battlefi eld scenario, is different.  
With 847 NAS the only squadron with FAC(A) qualifi ed pilots, it would 
appear a natural progression to combine their skills with Wildcat AH1’s 
advanced capabilities.  Although there are many hurdles to overcome, 
 momentum is gathering pace.  The aspiration is for 847 NAS’ aircrew 
to eventually receive joint fi res training within CTR rather than from an 
approved NATO training school.  Whilst both fl ight crew could fulfi l this 
role, to derive the maximum from a Wildcat AH1 sensor the likelihood is 
it will be a role for the AC in the left seat, leaving the pilot in the right 
seat to focus on fl ying the aircraft. 

The total crew concept within joint fi res extends to the aircrewman, 
who supports SA by looking behind and on both sides of the aircraft 
whilst undertaking specifi c roles, which include engaging targets.  
Major Smith said: “The AH-1W Super Cobra I fl ew is nowhere near as 
technically advanced as the Wildcat AH1.  It’s wonderful having fl ight 
control stability systems, the digital screens and a glass cockpit.  The 
additional SA derived from having a digital moving map integrated within 
the mission systems is incredible.  Wildcat AH1 has made it as easy as it 
can be for pilots to fl y in this type of environment.”

An uplift in data link technology (currently a work-in-progress), smarter 
weapons and an infrared targeting pointer linked to their sensors, would 
offer further considerable merits.  “A data link would enhance Wildcat 
AH1’s joint fi res capability enormously,” Major Smith continued.  “As a 
battlefi eld reconnaissance helicopter, we want to be able to fi nd things, 
nominate targets and to link this information into battlefi eld picture for 
the benefi t of other tactical and battlefi eld commanders.  The ability to 
transmit our position, targeting information, combined with our video feed 
capability, quickly and securely would be an enhancing situation.” 

Commenting on the transition the squadron has undergone, 
Lieutenant Commander Graeme Spence, Commanding Offi cer 847 NAS, 
said:  “The journey 847 NAS has taken from high-tempo operations in 
Afghanistan on the Lynx AH9A in May 2013 to completing CTT and CTR 
on the Wildcat AH1 in June 2015, has been incredibly demanding for 
all.  However, having overcome many signifi cant hurdles, the squadron 
is now ready to further develop the capabilities offered by the [Wildcat] 
by exploiting its unique abilities in the maritime, Arctic and desert 
environments in support of the Royal Marines.

“Recent success on board ship and on exercise Joint Warrior indicates 
the broad utility and operational effect that the Wildcat can offer, 
suggesting that a busy future lies ahead.”  Ian Harding



B
efore talking to personnel from the three Yeovilton-based 
squadrons charged with developing Wildcat’s potential, AIR 
International gathered the thoughts of one of the most senior 
officers responsible for the HMA2 (Helicopter Maritime 
Attack) variant. 

This is the Commanding Officer of the Fleet Air Arm (FAA) Lynx Wildcat 
Maritime Force (LWMF), Cdr Louis Wilson-Chalon.  He flew ASW Sea Kings 
aboard HMS Invicible in 1992 before converting to the Lynx HAS3 and 
later the Lynx HMA8. Following service with Flag Officer Sea Training 
(FOST) and within the Army Air Corps at Middle Wallop writing battlefield 
doctrine for the Apache, he returned to 815 Naval Air Squadron as its 
Commanding Officer in 2010.  He became the LWMF Commander in 2014. 

‘PHENOMENAL’
Cdr Wilson-Chalon told AIR International: “Wildcat HMA2 is 
fundamentally a different aircraft and the increase in capability from the 
Lynx HMA8 is phenomenal.  Whilst it looks similar in size, albeit heavier 
at six tonnes [6,000kg/13,227lb], it is markedly different.

“Wildcat’s similarity with Lynx is in its agility, readiness posture and 
versatility, which are the best bits of Lynx and what made it the best 
small ship’s aircraft the world has ever seen. 

“In all other respects it takes the former operational capabilities to a 
whole new level.  Those operating Wildcat HMA2 understand its potential 
and how it can be used to most effect.

“Operating from Royal Navy Frigates and Destroyers drives a 
certain shape and size.  For the crews it’s a sports car with an array of 
impressive sensors which will be able to pack a punch.

“I believe Wildcat is one of the most exciting advances in anti-
surface warfare [ASuW] in modern times.  It also has anti-submarine 
warfare [ASW] utility in detection, should a submarine break the 
surface, and as a weapon carrier.  AgustaWestland offers the addition 
of an active dipping sonar [ADS] which international users will use; it’s 
just that we [the UK] choose not to as we have the ASW Merlin in our 
Fleet Air Arm inventory.  

“In the future, Wildcat HMA2 will be placed on every deployed Royal 
Navy Frigate or Destroyer, as well as other units such as the Royal 
Fleet Auxiliary if required, often forming the ship’s primary weapon 
system and bringing significant enhancement in such areas as building a 
recognised maritime picture [RMP].  

“You have to use this aircraft intelligently and differently from 
the Lynx HMA8 – the combination of radar, in new modes, and the 
employment of the electro-optical devices is new to us.  

“When employed alongside other capabilities on Frigates/Destroyers 
such as ScanEagle, the reaction time of Wildcat HMA2 – coupled with 
the persistence of UAVs – provide the operational commander with an 
impressive suite of options across many roles.

“That Wildcat HMA2 is packaged with a two-person crew, operating 
from a small ship which the UK MoD can deploy anywhere in the world 
individually or part of a larger task group, makes it a valuable asset.

“In terms of future naval task force operations, it will be out there 
within the escorts, building an RMP or employed in several other roles 
which will ultimately link to other agencies for many years to come.” 

VERSATILITY AND AVAILABILITY
It is all too easy to forget the operational versatility and capabilities of 
Lynx HMA8 which Wildcat HMA2 extends, as Cdr Wilson-Chalon explained: 
“From a ‘dormant’ operational state of just 45 minutes to lifting from 
a deck, Wildcat HMA2 requires less maintenance time per flying hour 
compared to a Lynx HMA8 and will offer far longer periods of availability.

“When ordered it can lift from a ship’s deck within five minutes, and 
within ten minutes its mission sensors have already seen more than a 
Lynx HMA8 would come back with two hours later.  

“What the ship’s command team requires across an array of differing 
threats is a platform that can lift quickly, gather information, prosecute 
targets at range, land and continually repeat this process as necessary.  

Wildcat HMA2 will do this deployed from the smallest to largest decks.
“The aircraft enables us to retain an alert posture on the back of a 

frigate for 12 hours with a single crew or 24 hours if double-manned.  
This it will do for longer periods as it is designed to fly 400 hours per 
annum compared to 250 hours with a Lynx HMA8.  We may have fewer 
airframes, but we will get more from them as a whole.

“The key is that Wildcat HMA2 retains the agility features developed 
from Lynx but [with] improved performance with uprated engines for 
hot-and-high performance and a brand new suite of sensors. 

“Where we’ve got this aircraft right is in the vastly improved HMI 
[human machine interface] and I have no doubt there is more to come 
with growth potential already catered for.

“The additional capability to come includes the introduction of a 
tactical data link and future weapons for the naval Wildcat, some of 
which are now on contract.” 

GAME CHANGER
While those at Yeovilton working on the Wildcat understand its potential, 
every effort is being made to ensure the wider naval community 
appreciates the capability they now have deployed on the back of their 
Type 23 and Type 45 Frigates and maximise their training appropriately.

“The key is thinking laterally and understanding there’s a better way 
to prosecute targets which helps ensure we stay one step ahead of our 
enemy,” Cdr Wilson-Chalon said.

“Wildcat gets us into the enemy at greater ranges than we ever could.  
Once the naval community knows how Wildcat HMA2 works, they’ll know 
they can achieve so much more with it.  The aircraft lends itself to a 
networked approach.  

“As far as the programme goes it’s a success that it’s on cost, on 
time and is delivering at least what we envisaged and asked it to do.  
Technology advances mean that while Wildcat HMA2 is agile and if 
necessary fast, we don’t need it to be.  I can see targets many miles away 
with the Wildcat HMA2 that in Lynx HMA8 I would have had to fly miles 
to look at.  The real difference is it enables us to see so much more. 

“In the final analysis, it’s difficult to make direct comparison with the 
Lynx.  By the time Wildcat has launched from Yeovilton and reaches 
Dorchester [Dorset], some ten minutes flying time from here, in terms 
of surveillance it has pretty well achieved what we could during a two-
hour sortie in a Lynx.  It’s achieved much more tactically and that’s the 
game changer.”

MILESTONES
Cdr Wilson-Chalon confirmed the FAA will receive 28 Wildcat HMA2s.  
There will eventually be 16 Flights, including a number of single-manned 
Flights on 815 NAS which will transition to Wildcat HMA2 before the Lynx 
HMA8 reaches its scheduled out of service date (OSD) in early 2017.

“There will be double-manned Flights on 825 NAS, which will retain 
its training role.  The first Flight commenced an extended deployment 
(lasting nine months) aboard HMS Lancaster in March 2015.  The plan 
is four Flights to be established early in 2016 with ten by the end of 
next year.

“In June, five Wildcats of 825 NAS deployed to Ovar in Portugal for 
Operation Iberian Peninsula to complete further aircrew conversion 
training and operational evaluation.  By the end of this year, both 
815 and 825 will be co-located in facilities on the north side of Royal 
Naval Air Station Yeovilton close to the new Wildcat Training Centre 
and the Force HQ.

“The aim is for the FAA to have its full complement of Wildcat 
helicopters on 815 and 825 to support Command Operations [COMOPS] 
at the start of 2017.  

With the first ab-initio aircrew training course well under way using 
the full motion simulator and training equipment in the Wildcat Training 
Centre, overall the LWMF commander is pleased with the progress 
being made and it is clear from the enthusiasm from all quarters what 
opportunities this platform offers for UK defence.  Ian Harding

A COMMANDER’S VIEW
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LEAPS AND BOUNDS AHEAD

T
he pace of rotary transition across the Fleet Air Arm is 
impressive.  A major component of the process involves the 
Lynx Wildcat Maritime Force (LWMF) at Royal Naval Air Station 
Yeovilton, which is currently introducing the Wildcat HMA2 
into service.  When the Lynx HMA8 reaches its out of service 

date (OSD), scheduled for March 31, 2017, this force will be become the 
Maritime Wildcat Force (MWF). 

Momentum towards this milestone gathered pace on July 31, 2014 
with the decommissioning of 700(W) Naval Air Squadron (NAS), the unit 
introduced in July 2009 to begin the FAA’s Wildcat HMA2 transition, 
and 702 NAS (the former Lynx Operational Conversion Unit).  The next 
day saw the commissioning of 825 NAS, the Wildcat HMA2 component 
of the LWMF charged with training aircrew and engineers as well as 
standing up the fi rst deployable Wildcat HMA2 fl ights.  

An early measure of 825 NAS’ success came when Type 23 frigate 
HMS Lancaster departed from Portsmouth Dockyard on March 21 on a 

nine-month Atlantic mission, with the fi rst Royal Navy Wildcat HMA2 
aboard.  AIR International visited Yeovilton to look at what Wildcat 
HMA2 transition involves. 

LEAPS AND BOUNDS AHEAD
The FAA faces a similar challenge to the Army Air Corps in dispelling 
comparisons between the Wildcat and the Lynx.  An initial question 
within this community was: how different can the Wildcat HMA2 be?  
Those converting to the new platform say there is no comparison; 
Wildcat HMA2 outperforms its predecessor in every respect.

Lt Martin Hales, an 825 NAS observer currently transitioning to the 
Wildcat HMA2 from the Lynx HMA8, told AIR International: “The Fleet 
Air Arm is getting a world-leading naval helicopter that builds upon the 
successes of the HMA8.  The aircraft is leaps and bounds ahead of the 
Lynx, with a glass cockpit that bristles with the latest advanced mission 
systems and, in the future, the latest weapons and tactical data link.
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“The systems provide more information in an easier-to-use fashion.  
With the sensors producing so much information, prioritisation is now 
the key for the observer.  

“It outstrips the Lynx HMA8 in every way in terms of performance 
and avionics.  The days of tearing around at 100 feet [30m] in a Lynx 
HMA8, being able to see 50 miles [80km] in front of you if you have 
favourable weather conditions, are over.

“Now we are up high, looking hundreds of miles out, sucking in contacts, 
sending that information to whoever needs it.  It’s just an amazing platform.”

Other experienced Lynx HMA8 crew AIR International spoke to 
confi rmed how hard they worked inside that helicopter compared with 
Wildcat HMA2 to extract the information they needed, even though they 
had some control over the data entering the aircraft. 

Lt Dave Lilley, who is also the lead pilot for the 2015 Wildcat HMA2 
Black Cats display team, said: “In the Lynx we had more control over the 
information entering the aircraft, which we would then decode and fi lter.

“In Wildcat HMA2, this information fl ow is automated, signifi cantly 
increasing our workload, although it is much easier to understand.  Now 
the observer’s biggest challenge is managing the amount of information 
coming into the aircraft.  It is an amazing platform.”

NUMBERS
Twelve of 28 aircraft ordered have been delivered so far, with four 
more expected by the year’s end.  The minimum standard Wildcat 
HMA2 fl ight crew is two: a mission-specifi c observer in the left seat 
and a pilot in the right seat (the Wildcat HMA2 is single pilot, unlike 
the Army Air Corps’ AH1).  

Crew numbers increase depending on the precise role.  For example, 
the operational fl ight crew currently deployed aboard HMS Lancaster 
additionally comprises a winchman, maritime sniper team (two Royal 
Marines) and a fl ight engineer.  Engineering support is provided by a 
team of nine.  



Fifteen Wildcat HMA2 crews have completed their training and are 
well placed to meet the navy’s future requirements, notwithstanding that 
the Wildcat HMA2 is a new aircraft and remains in a development phase.

MARITIME ROLES
Wildcat HMA2 materially extends the area of capability and operational 
effect of the Royal Navy.  It can autonomously detect, identify and 
engage surface and sub-surface targets in a manner not previously 
possible. 

Its primary roles include:
• Anti-surface warfare (ASuW)
• Anti-submarine warfare (ASW)
• Over the horizon targeting (OHT)
• Surface surveillance
• Maritime counter piracy/narcotics
• Maritime counter terrorism (MCT)
• Search and rescue (SAR)
• Medical evacuation (MEDEVAC)
• Utility support.
All UK Wildcats benefit from the same comprehensive and capable 

integrated avionics suite that helps enable advanced navigation, 
communication, battlespace integration and stores management.  The 
key difference between the AH1 and HMA2 variants is the radar mission 
sensor; the others sensors are common.

The weapons fit varies, the Wildcat HMA2 options currently 
comprising torpedoes, depth charges and a door-mounted M3M or 
General Purpose Machine Gun (GPMG).

By 2020 these options will have changed, with the addition of the 
Thales UK FASGW (Light) and the MBDA FASGW (Heavy) air-to-surface 
missiles.  The M3M machine gun can also be used with or without Royal 
Marines (all observers are door-gunner trained). 

MINDSET CHANGE  
Experienced crews have had to change an established mindset, a 
steep learning curve for the observer especially as Wildcat HMA2 
contains an abundance of complex mission systems.  Aircrew roles 
within the Wildcat HMA2 are distinct.  The pilot, in the right seat, 
keeps the aircraft safe and ensures the engines and equipment 
are functioning as they should, while the observer is focused on 
ensuring the mission’s aims are achieved. 

Wildcat HMA2’s avionics help reduce the pilot’s workload, although UK 
Wildcats do not have a DAFCS (digital automatic flight control system) 
which AgustaWestland (AW) offers to the international market – and 
which would provide something akin to a full autopilot.  At present UK 
Wildcats have a height and heading hold, but a DAFCS should be able to 
automatically fly a full instrument landing procedure and transition to or 
from the hover.

Pilots told AIR International their mission involvement in Wildcat 
HMA2 has increased compared to the Lynx HMA8.  Flight information 
is presented in a more user-friendly fashion, freeing them to complete 
other tasks.  They ensure the aircraft is at the right place, time, height 
and speed (previously the observer’s domain) and talk to outside 
agencies such as air traffic control. 

MISSION PLANNING
Preparation for a complex mission such as ASuW is critical, and Wildcat 
HMA2’s sophistication in the air is matched on the ground.  More capable 
ground mission equipment now supports this planning process and input 
via the aircraft’s tactical processor (TP) to enhance the process.

This is a critical part of the mission as the aircraft’s system 
potential extends to a greatly increased number of waypoints, 
tracks and zones compared to the Lynx HMA8.  Wildcat HMA2 
observers spend hours downloading routes, maps, waypoints, 
tracks, zones, contacts, threat data and even DAS (defensive aids 
system)-related information – if they know the threat – onto a hard 
drive (the improved mass memory modem), which is then loaded 
onto the aircraft. 

Supporting this process is a Thales-based operating system called 
CAGE.  Its integration is such that the aircraft’s DAS will, for example, 
notify the aircrew when a specific threat contact has been identified.  
Knowing the system is working on their behalf in real time enhances 
aircrew SA (situational awareness) and frees the observer to focus on 

other tactical issues such as aircraft blind spots or the need for support.
Once airborne, the TP – in conjunction with the integrated 
display units (IDUs) and security enhanced data transfer unit (SEDTU) 

– enables aircrew to layer vital mission information over maps, again 
improving SA.

The information displayed in the glass cockpit on the four IDUs is the 
same for both pilot and observer.  In the Lynx HMA8, the pilot had the 
engine instruments in front of them and the observer would have to lean 
across to review them.  Now aircrew can duplicate screens, switching 
information between them as required. 

DIGITAL MAPPING
The benefits of this striking feature were immediately obvious during a 
test flight AIR International flew on.  The clarity of the image provided 
by this system (produced by Tracer Aviation), integrated with the L-3 

Wescam MX-15Di electro optical device (EOD), is exceptional.
Its mission benefits are clear, as Lt Hales explained:  “Before, I’d have 

to lean across and point to a map to show the pilot where we needed to 
go; I can now put a screen up in front of him and show him digitally what 
I want him to achieve.

“The benefits to our mission are enormous as it provides spare capacity 
to focus on the mission and on precisely what we want to achieve.”

In flight, the digital map moves in concert with the aircraft’s direction 
and the EOD, which can be slewed 180º.

If necessary, having set their position along a planned route, aircrew 
can also use a three-directional mode to consider how the aircraft would 
be viewed from the perspective of a military spotter on the ground – a real 
benefit in a tactical low-level flying environment and during night missions. 

Lt Cdr Hugh Saltonstall, senior pilot and head of training, told AIR 
International: “The integrated digital mapping is changing the role 
between the pilot and observer somewhat.  The pilot is now fulfilling 
more SA – radio calls, for example – than they ever did in the Lynx 
HMA8, whilst the observer is engaged with the mission systems.  
Tactical flying is therefore a lot different although pilots still require 



75

W
ILDCAT 825 NAVAL AIR SQUADRON

all the low -level, NVG [night vision goggles] and embarkation skills 
they had before.”

EXPANDED ENVELOPE
Wildcat HMA2’s performance and mission systems have materially 
changed the standard operational fl ight envelope for aircrew, enhancing 
both their safety and that of the Fleet.

Traditionally Lynx HMA8s operated at around 1,000ft (334m) with a 
radar picture range of around 50 miles (80km) in good conditions; Wildcat 
HMA2s typically operate between 6,000ft and 7,000ft (1,828m and 
2,134m) with a 360º radar range measured over 100 miles (160km).

Stand-off operating distance is now greater, which aids safety, 
detection and the security of the mission.  One pilot explained to AIR 
International: “Before we could be half-a-mile away from a target ship at 
night; now we might be 50 miles away, so crew safety has improved.”  

SELEX SEASPRAY 7400 
At the heart of the Wildcat HMA2 mission system is the Selex Seaspray 
7400 series radar.  The precise suite of modes available to 825 NAS 
observers is classifi ed, but watching them practise operating the system 
during the test fl ight confi rmed its speed and effi ciency, which aids 
contact detection and interrogation. 

Pilot Lt Cdr Andrew Collins told AIR International: “The mission system 
is integrated with the ships we are working with.  Its AIS [automatic 
identifi cation system], which essentially talks to the ship, sends us contact 
information which will overlay immediately onto our radar picture.

“In the past this information was contained on a tablet and basically 
we’d have to read it between the two.  Now with a double-click on the 
cursor control device [CCD] the camera points straight at contacts, 
providing us with an image.” 

The test fl ight AIR International fl ew on took place on a very hazy day 
when the horizon was unclear.  Having produced a contact in range, our 
Qualifi ed Observer Instructor (QOIs) slewed the EOD to it immediately, 
producing on one of the IDUs a clear image of a ship that was invisible to 
the human eye. 

Lt Cdr Collins explained: “Zooming in further, we can identify the contact 
immediately.  The radar and camera provide all the information you need 
about its position, speed and therefore direction in relation to the Fleet.

“Wildcat HMA2 provides the perfect foil for the Fleet as their AIS is 
limited by their height.  We can go much higher and further out; we’re 
better placed to protect them. 

“With the aircraft’s radar engaged [and] a radar area [box] selected, 
within a few sweeps we have many contacts identifi ed within a few seconds; 
hundreds can be plotted within a minute.  [For] the ones attracting interest, 
you can slew the camera and, within two clicks of a button, you’re positively 
identifying ships 40 miles [64km] out within minutes.  

“Using the CCD we can also ‘toggle’ or mark contacts which meet our 
selection criteria and investigate them further.  Add the future weapons 
planned, allied with the platform’s integrated DAS, and the Wildcat 
HMA2 becomes a very effective offensive platform.

“It represents a massive leap forward and the labour intensity of this 
search has been removed.” 

In the past, observers had to retain a mental picture of the mission 
and contacts in their head – those days have well and truly gone.  The 
key now is managing the information entering the cockpit.

Wildcat HMA2’s radar range is now so extensive it can operate in 
close proximity to its deployed ship or the Fleet.  If it needs to reach out 
further to interrogate contacts, it has the range and endurance to do so.

However, it is no longer necessary for a ship’s fl ight to operate many 
miles away from the Fleet to protect it. 

Communications are currently secure voice, which restricts real-time 
interrogation capabilities with outside agencies such as those within a 
ship’s air warfare offi ce.

Given the scale of information processed by the radar system, a data 
link will ensure Wildcat HMA2’s full potential is realised, with aircrew 
not just there to gather information, but exploit it in real time when the 
scenario or contact is live.  

TRAINING 
Within a year of its formation 825 NAS achieved many training 
milestones – but it is just at the start of a long process, as Lt Cdr 
Saltonstall explained: “From a course perspective we’re running the 
pilot/observer Lynx HMA8 to Wildcat HMA2 conversion courses.

“Our inaugural course commenced in June 2014, and before that AW 
trained aircrew on their developmental factory delivery course which 
lasted around six months. 

“Starting from January, we’ve run Lynx/Wildcat conversion 
courses more frequently.  Based on current estimates it will take us 
approximately two to three years to convert these crews.  In addition, 
we’ll run refresher courses for former Lynx HMA8 qualifi ed aircrew 
wishing to return, plus ab-initio courses.

“The fi rst trial ab-initio course started in January with two crews and 
this will nominally last 12 months.  At full tempo, we expect to run two 
ab-initio and two conversion courses per year.”

The crews that have completed their 825 NAS conversion training 
consider, on balance, the pure fl ying aspects of the Wildcat HMA2 course 
to be relatively straightforward.  However, understanding and learning to 
manage the complex avionics and mission systems is more diffi cult.

Most aspects of operating the Wildcat HMA2 involve the manipulation 
of various systems, such as selecting radios, setting up the digital maps 
correctly and optimising the displays.  As with most computer systems, 
there are several ways of performing one function, something the 
trainers are focused on. 

CONVERSION TO TRAINING
CTT (conversion to training) is the phase when aircrew learn to navigate 
and operate the aircraft, while CTR (conversion to role) is where 
they learn to fi ght with the aircraft as a warfare asset.  CTR is where 
observers in particular come into their own and, for students, culminates 
in a three-week deck package and an embarkation, when they deploy to 
a ship and are assessed on their ability to operate Wildcat HMA2. 

CTT comprises ground training, simulator training and fl ying.  An 
initial ground phase lasts three weeks – necessary because, in the words 
of one, students only get “one bite at the cherry”.

By this summer, students had started to train using Royal Naval Air 
Station Yeovilton’s new simulators – a cockpit procedural trainer (CPT), 
a fi xed base simulator with no three-dimensional movement and two full 



motion systems, one of which is Army Air Corps-centric. 
The CTT course is divided into phases, with student pilot and student 

observer conversion training routinely undertaken separately by 
Qualified Helicopter Instructors and QOIs respectively, plus a staff pilot.

To aid training, a number of Wildcat HMA2s have dual flight controls 
fitted and instructors sit in a third rear seat behind the cockpit.

The aim is for student pilots to complete navigation, general 
handling, instrument flight and secondary roles with deck landings 
towards the end of CTT. 

Student observers, meanwhile, undertake various elements of their 
mission system analysis, which encompasses navigation, the use of 
the radar and learning to manage the individual sensors including EOD, 
DAS, ESM and IDM.  These skills are then combined in a range of tactical 
scenarios, culminating in the embarkation aboard a multi-spot ship such 
as the RFA Argus or RFA Mounts Bay.

General flight training starts with circuits and auto-rotations 
(including advanced auto-rotations) in one sortie.  The next sortie is low 
level auto-rotations, downwind transitions, wingovers, fast stops and 
sloping ground, before students move onto single-engine operations.

Instrument flying for conversion comprises basic, advanced, low-level 
over the sea and night low-level over the sea sorties, followed by a 
further sortie in preparation for the instrument rating examinations. 

On completion of their training, the ab-initio students will be awarded 
their wings.  The impression given by the term ‘ab-initio’ can be misleading; 
just because they are students does not mean they are inexperienced.

That was the case for two of those attending the first 825 
NAS course, who had considerable experience: Lt Tim Dunning, a 
former Air Warfare Officer and damage control officer aboard HMS 
Illustrious, and Lt Kev Regan, who has approximately 19 years’ 
experience as an air engineer mechanic (including the Sea Harrier) 
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and as a Commando Helicopter Force aircrewman with many 
operational tours under his belt.

Some CTT students can be rapidly deployed within the developing 
Wildcat HMA2 fl ights, though they ordinarily operate as a student crew 
with a QOI in the rear cabin to support their tactical warfare training. 

Ultimately, it is planned that 825 NAS will have 30 crews for 
approximately 16 double manned fl ights.  In addition to the current deployed 
fl ight, 825 NAS aims to generate a further three by the end of this year.

PILOTS
Lt Cdr Saltonstall said pilot transition has been reasonably 
straightforward so far: “In terms of the actual nuts and bolts of fl ying, 
it’s a smoother aircraft; a bit heavier, but it has more power.  Obviously 
[there’s] a big move from [an] analogue to a digital cockpit but we’ve not 
experienced any issues with this.”

Student aircrew AIR International spoke to said the Wildcat HMA2 
is more comfortable (the seats are crashworthy) and their ability 
to manipulate the mission systems is easier due to the cockpit’s 
ergonomics – especially important for the observer.  

Lt Cdr Saltonstall said: “In the Lynx HMA8, everything was done 
through the central CDNUs (control display navigation units) which 
were low down and the observer would spend a lot of time leaning 
forward and down to the right, which wasn’t a natural position.  Now, 
with the CCD and EOD control positioned on the central control to 
their right [cockpit display system], they now sit in a more comfortable 
upright position.

“The EOD and the digital mapping capabilities are just huge [and] we 
now see much more than we could before.  The training challenge in this 
respect is training students where to look at the appropriate time.” 

Cockpit handling from an observer’s perspective is light years ahead 
in terms of functionality and HMI (human machine interface).

A senior observer told AIR International: “The system can be set 
with automatic tracking initiations within zones, which it will then 
automatically track.  It’s then more about track management rather than 
actively going out and searching the contacts.”

The observer must then optimise the sensors’ capabilities to 
determine what the contacts are.

Understanding what Wildcat HMA2 can deliver is growing 
exponentially.  The technological capabilities inside this aircraft are 
immense and its potential will only grow with the addition of new 
weapons, sensors and data link capabilities. 

The senior observer said: “On Wildcat HMA2, the HMI [and] IDUs are 
at such a high level you don’t get buried in the systems.  The information 
workfl ow is more organised.  It’s presented clearly, which makes it easier 
to develop and manipulate.  The radar search extends hundreds of miles 
(three times further), 360º rather than 180º.  The capability leap is 
enormous.”

IBERIAN PIONEER
In June, 825 NAS deployed fi ve aircraft to Ovar Air Base, Portugal, to 
participate in the maritime liaison exercise Iberian Pioneer.

As well as conducting ‘out of area’ training with crews of mixed 
experience, including students, the deployment provided a signifi cant 
test for the Wildcat HMA2 deployable stores pack. 

During the transit, and as part of the conversion course, aircrew 
completed a NAVEX plus mission-based sorties with the aircraft working 
together, making live contacts across the Atlantic Ocean and passing 
this information between them.  During the detachment 150 hours were 
fl own between the fi ve aircraft.

All crews on the current Lynx HMA8 to Wildcat HMA2 conversion 
course completed their training and fi nal assessments in Ovar and 
various tactical development sorties were also fl own.  

In addition, one aircraft was fl own to Lisbon as the Portuguese Navy 
was interested in looking at some of the Wildcat HMA2’s systems.  
The detachment was highly useful in identifying lessons concerning 
deployed maintenance and logistical support as well as getting a better 
understanding of operating the aircraft in higher temperatures up to 
32oC (89oF).

AW test pilots will use 825 NAS’ aircraft to complete hot-and-high 
trials and deck landings in hot conditions. 

SYSTEM RELEASE
The last major system release (SR) involved an update to DAS 
equipment.  Forthcoming SRs are important because they are linked 
with the release to service.

The navy told AIR International it has to do these all at once during 
the course of a week because it is not allowed to operate aircraft at two 
different major SRs concurrently.  Minor releases can take weeks and 
months to embody across the fl eet.

Wildcat HMA2 is necessary to meet a well defi ned role.  It has the 
performance and handling qualities to operate from the back of a small 
ship for extended hours and in a harsh maritime environment, so there 
will be more days when it will be able to operate.

Stepping from a Lynx HMA8 into a Wildcat HMA2, you immediately 
notice the noise and vibration levels are reduced.  For crews potentially 
spending eight hours per day in that cockpit, it is more comfortable.  They 
will be less stressed and more able to complete their mission. Ian Harding
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T
he red hinomaru (rising 
sun) national insignia 
that marks Japanese 
military aircraft had 
never been seen in 
� ight in the 40-plus 
years of Britain’s Royal 
International Air Tattoo – 
until this year.

Introducing it was 
one of the Japanese Maritime Self Defense 
Force’s current force of ten Kawasaki P-1 

maritime patrol aircraft (MPA) of the 51st 
Kokutai (Air Squadron).  The P-1 was the � rst 
Japanese military aircraft to � y at a Royal 
International Air Tattoo – although a Boeing 
KC-767 tanker had been on static display in 
2013 and 2014.

Two P-1s left their base at Naval Air Station 
Atsugi on July 10, � ying across the Paci� c, the 
United States and � nally – from Naval Air Station 
Oceana, Virginia – the Atlantic.  They arrived at 
RAF Fairford on July 14.  A demonstration � ight 
for an unidenti� ed potential export customer 

was � own on July 17.
The P-1s’ return � ight to Japan was via 

the Japanese Maritime Self Defense Force 
(JMSDF) base at Ambouli International 
Airport in Djibouti, since July 2011 the home 
for rotational deployments of two Lockheed 
Martin/Kawasaki P-3C Orion MPAs on anti-
piracy operations.

There the P-1s were evaluated – brie� y 
in the demanding environmental conditions 
of the midsummer Red Sea littoral before 
returning to Atsugi on July 25.

David Isby profi les the Kawasaki P-1 maritime patrol aircraft 
following its international debut at this year’s Royal International Air Tattoo
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P-1 Origins
The origins of the P-1 started in the 1970s 
as the LP-X (Large Patrol – Experimental), 
an indigenous four-engined jet designed to 
replace Kawasaki licence-built P-2 Neptunes, 
the JMSDF’s main MPA at the time.

Despite interest in building indigenous 
multi-engine aircraft, the competing 
Lockheed P-3C Orion was selected, an 
option strongly backed by the United States.  
Licence production of the P-3C Orion by 
Kawasaki started in 1977.

Japan’s P-3C replacement programme 
started in 1986 with the Near-Term Fixed-
Wing Patrol Aircraft (NTFWPA) study by 
the Technical Research and Development 
Institute (TRDI), the Japan Defense Agency 
(now Ministry) research organisation.  It 
was conducted in parallel with the Near-
Term Transport Aircraft (NTTA) study for a 
replacement of Japan’s Kawasaki C-1 twin-
jet transports.

Work on technologies identified in 
the NTFWPA study started in 1992 with 
a surface-search active electronically 
scanned array (AESA) radar.  Development 
of advanced artificial intelligence control 
and acoustic processing systems also 
began that year.

In 1997, work started on the first 
operational fly-by-light control system.  Using 
optical fibres in place of the wires used by a 
fly-by-wire system reduces weight, increases 
throughput and minimises vulnerability to 
electromagnetic interference.

P-1 Development
The P-3C and C-1 programmes were 
formalised to meet Patrol Experimental (P-X) 
and Cargo Experimental (C-X) requirements 
and it was decided in 2000 to go ahead with 
both types concurrently.

Kawasaki – named prime contractor (over 
competitors Mitsubishi Heavy Industries and 
Fuji Heavy Industries) for both programmes 
on November 27, 2001 – had determined 
that the divergent requirements of the P-X 
and C-X precluded using a single design.  

The company settled on designs with 75% 
system component commonality and 25% 
structural, sharing horizontal stabilisers, outer 
wings, windshields and avionics using TRDI-
developed technologies.

A two-year design phase started in 2003 
and in August that year Kawasaki decided 
to power the C-X with the same US-built 
General Electric CF6-80C2 turbofan (over 
the Rolls-Royce Trent 500 and the Pratt 
& Whitney PW 4000) selected for Japan’s 
Boeing E-767 airborne early warning (AEW) 
and KC-767J tanker aircraft.

In November 2004, Kawasaki announced 
the P-X would instead use four Ishikawajima-
Harima Heavy Industries IHI XF7-10 engines, 
each with about 13,500lb (60kN) of thrust.  
This is Japan’s most capable engine to date, 
its development receiving a lot of investment 
from TRDI.

The appeal of using a Japanese engine 
was readily apparent, even though a four-
engine design would increase the cost of 
operating the P-X.  Ishiba Shigeru, Japan’s 
long-serving (2002-2013) defence minister, 
told the National Diet he had to be convinced 
that four Japanese-built engines were a 

1 The aircraft’s HLR-109B electronic support 
measures suite is built by the Mitsubishi Electric 
Corporation, the primary antenna is housed in a 
small radome above the flight deck.  2 The first 

XP-1 5501 prototype on approach to Gifu Air 
Base.  The aircraft was delivered to the TRDI on 

August 29, 2008.
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better choice for the P-X than two larger 
imported engines.

He said the demanding tactical 
requirements of the MPA mission and the 
risks of engine failure or battle damage at 
extreme range made him a supporter of a 
four-engine design.

In 2004, P-X development costs were 
estimated at $3.1 billion.  Wooden mock-
ups of the two designs were completed by 
Kawasaki at its factory at Kakamigahara in 
Gifu Prefecture that year.

In March 2005, Kawasaki received a $589 
million contract to build two prototypes 
and two static test airframes each for the 
P-X and C-X.  The first P-X static airframe 
was delivered to the TRDI for testing at its 
Tachikawa facility in 2006.

The first prototype XP-1 (as the P-X was 
now designated) started construction in 
2006, was completed in May 2007 and 
rolled out on July 4, 2007 – an indigenous 
design unveiled on US Independence Day 
to make a point about independence from 
American designs.

After delays caused by engine problems 
and the detection, in July, of cracks in the 
pressure cabin during static testing, the 
first prototype took its maiden flight on 
September 28, 2007 followed by the second 
prototype in June 2008.

Work on the XF7-10 engine continued in 
parallel.  Its overall development costs were 
initially estimated in 2004 at $200 million 
but eventually exceeded that figure.  This 
was due to the need for a more extended 
development, including testing at the US Air 
Force Aeropropulsion Systems Test Facility 
(ASTF) at Arnold Air Force Base, Tennessee.

Flight-testing of the XF7-10 engine started 
in late 2005, with a prototype mounted on 
the starboard outer pylon of a Kawasaki C-1 
test-bed aircraft.

Following manufacturer’s tests, the first 
XP-1 (5501, c/n 1) prototype was delivered to 
the TRDI on August 29, 2008 – followed by 
the second (5502, c/n 2) on March 31, 2010.  
The first production funding, for four P-1s, 
was included in Japan’s FY2008 budget 
request.

Subsequent production orders for the P-1 
included one in FY2010, three in FY2011 and 
two in FY2013 (to provide the ten-aircraft 
fleet as outlined in the Mid-Term Defense 
Build-up Plan for 2011-2015, adopted by the 
Japanese Government in December 2010) – 
followed by four in FY2014.

The initial request for production funding 
followed a TRDI analysis of alternatives, 
comparing the P-1 to the Boeing P-8A 
Poseidon and the BAE Systems Nimrod 
MRA4.  Neither was considered to meet 
JMSDF short-field requirements, reflecting 
Japan’s plans to refuel P-1s at forward 
bases.

The analysis showed the P-8A to have 
the lowest supportability costs, reflecting 
its twin-engine design and high degree of 
commonality with the 737 airliner.  Unlike 
the P-8A, the P-1 was designed to operate 
like the P-3C, patrolling at high altitude but 
descending for anti-submarine warfare (ASW) 
prosecution at low altitude.

The study concluded that the P-1 was, 
in fact, the cheapest option to buy and 
that its improved performance, especially 

its faster cruise, would enable a fleet of 
70 to effectively replace the JMSDF’s 80 
P-3C MPAs.

The first two production series P-1s were 
delivered on March 27, 2013, an event 
originally scheduled for a year earlier, but 
delayed after airframe cracks were detected.  
They were assigned to the Air Development 
and Test Wing at Gifu, joining the two 
prototypes.

But on May 13, the fifth P-1 suffered 
simultaneous failure of all four engines while 
flying at 33,000 feet off the coast of Aichi 
Prefecture during a Kawasaki test flight 
before its scheduled delivery in June.  The 
aircraft lost 6,500 feet of altitude before the 
crew performed a successful air start and 
made an emergency landing.

No further P-1s were delivered until the 
cause of the incident could be determined.  
The Japanese Ministry of Defense 
announced on June 20 that the failure was 
due to a software bug, halting test flights 
until new software was prepared, tested and 
installed.

The setback delayed the test plan and 

production, so the 51st Kokutai at Atsugi 
assumed more of the test flying.  The 
squadron was operating four aircraft by 
early 2014.

A seven-aircraft fleet was reached in 
March this year, 12 months later than 
planned, and initial operating capability 
(IOC) is scheduled for September, with 12 
aircraft ready for operational patrols and 
deployments.

The P-1 is seen as an important response 
to Japan’s increasingly serious maritime 
security situation.  The FY2016 budget 
request, submitted in January, included $3.2 
billion for 20 P-1s to be delivered, five per 
year, between 2018 and 2021.

Japan’s first multi-year procurement of a 
military aircraft will require legislation to lift a 
ban on such orders but will save the country 
an estimated $400 million (the current cost 
of two P-1s), some 9.6% less than four 
separate annual orders of five aircraft.

P-1 Design
Despite Japan’s extensive investment in 
composite material production, the P-1 is 
largely of conventional all-metal construction, 

with a rudder and horizontal tail surfaces 
made of carbon fibre reinforced polymer 
(CFRP) material.

Of the major airframe subcontractors, 
Mitsubishi Heavy Industries builds the centre 
and aft fuselage sections while Fuji Heavy 
Industries makes the wings, vertical stabiliser 
and the wing centre box at its Handa City 
plant – home of component production for 
the Boeing 777 and 787 airliners.  Kawasaki 
is setting up a C-2 and P-1 support facility at 
its Gifu factory.

The P-1’s innovative design includes a 
triple-redundant fly-by-light automatic flight 
control system with an integrated flight 
management system and, as an interface 
with the mission systems and sensors, an 
artificial intelligence control system produced 
by Shinko Electric/Sinfonia Technology.

Flying is handled by two pilots, the flight 
deck also including seats for a flight engineer 
and observer.  The mission crew consists of 
a tactical co-ordinator (TACCO), navigator 
and communications operator and four 
mission system operators.

The Toshiba HPS-106 surface-search 

X-band AESA radar has three sub-arrays in 
the nose (one forward-mounted, two side-
mounted) and one facing aft in the tail.

All four use high-fidelity adaptive displaced 
phase centre antenna (DPCA) technology, 
a concept of radar space-time processing 
used to compensate for changes in the 
aircraft’s velocity and cancel out sea clutter.

It makes the array appear stationary by 
electronically shifting the receive aperture 
backwards.  This facilitates the detection of 
small targets such as periscopes or life-rafts.

The multi-mode radar operates in singular, 
multi-beam, multi-array, search, synthetic 
aperture (SAR) and inverse synthetic aperture 
(ISAR) modes.

Like other MPA aircraft the P-1 is fitted 
with an HSQ-102 magnetic anomaly 
detector (MAD) mounted in a tail ‘stinger’ for 
submarine hunting.

Avionics equipment includes a Fujitsu 
HAQ-2 forward-looking infrared (FLIR) 
sensor mounted in a chin-mounted turret 
and a Nihon Electronic Corporation (NEC) 
acoustic suite comprising an HQA-7 
acoustic system (which controls the HAS-
107 radio and HRQ-1 acoustic antennas) 

2
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and the HQH-106 recorder.
The aircraft’s HLR-109B electronic support 

measures suite is built by the Mitsubishi 
Electric Corporation (MEC); the primary 
antenna is housed in a small radome above 
the flight deck.

MEC also produces the HYQ-3 advanced 
combat direction system which analyses 
signals fed by the aircraft’s various sensors 
and presents fused data to the TACCO using 
artificial intelligence technology to automate 
the decision-making process and reduce the 
operator’s workload.

Communication systems include a Link 
16-compatible Kawasaki HAS-108 data link, 
and a Superbird satellite communications 
antenna mounted in the aft radome on 
top of the fuselage, which are linked by 
a Kawasaki-designed command and 
integration system.

The P-1 is equipped with a Honeywell 
30-tube multiple-type sonobuoy launcher 
system: two of the inner launchers are rotary 
type, four are manual and one is a free-fall 
type.  Problems with the advanced type 
of sonobuoy intended for the system have 
contributed to delays.

In addition to an eight-station internal 
bomb bay the P-1 has two weapon stations 
under each wing and two on each wing root.  
All eight are capable of carrying a 2,000lb 
(907kg) payload and can be fitted with US-
designed BRU-47/A Mod2 weapon racks.

Eventually the P-1 will be capable of 
carrying a range of US and Japanese 
weapons including the Boeing AGM-
84 Harpoon and MHI ASM-1C Type 80 
(and presumably its ASM-3 Type 93 
replacement) anti-ship missiles, Raytheon 
AGM-65 Maverick air-to-surface missiles 
and US-built Mk46 and Japanese Type 97 
torpedoes together with mines and depth 
charges.

Future Potential
A potential future development of the P-1 
aircraft is a version built for the airborne 
early warning role, a possible replacement 
in the mid-2020s of the Japan Air Self 
Defense Force’s Northrop Grumman E-2C 

Hawkeye aircraft.  The TRDI has requested 
$65,000 in the FY2016 budget request to 
carry out feasibility studies.

The P-1 airframe is also being considered 
for a future programme to develop a long-
endurance stand-off missile platform capable 
of launching long-range air-to-air (or air-to-
surface) missiles.

Kawasaki also looked at developing a 
110 to 130-seat airliner version of the P-1, 
but the four-engine design was found to be 
uneconomical within the requirements of 
airline service.  The new Mitsubishi Regional 
Jet (MRJ) is likely to prove more appealing to 
Japan’s airlines.

Threats, Exports  
and Coalitions
In the future the P-1 will have to operate 
in a maritime environment dogged by 
increased tension with China, North Korea 
(already working on a ballistic missile armed 
submarine) and Russia (which plans to base 
two of its latest missile submarines in the 
northern Pacific).

By 2010, greater awareness of China’s 
maritime capabilities led to a shift in 
Japanese operational thinking, building on a 
requirement – already published in the 2010 
National Defense Planning Guidance (NDPG) 
document – to establish “continuous and 
strategic implementation of ISR [intelligence, 
surveillance, and reconnaissance]”.

Since then, the 2013 NDPG has 
introduced a ‘Dynamic Deterrence’ strategy, 
with the capacity to conduct continuous 
ISR activities seen as a major enabling 
capability.  This means the P-1’s operational 
capability for patrols in the South China Sea 
from Naha, Okinawa, using its greater range 
than current P-3Cs, will be valuable.  The 
patrols may be made in co-operation with 
the US Navy.

Other changes in Japanese law have 
made possible greater participation of the 
JMSDF and other Japanese services in 
international coalition operations.

The long-standing ban on the export of 
Japanese-built military aircraft was modified 
by Prime Minister Shinzo Abe in April 2014 

P-1 SPECIFICATIONS
Length: 38.0m (124ft 8in)

Height: 12.1m (39ft 8in)

Wingspan: 35.4m (116ft 1in)

Gross wing area: 170m2 (1,829.9 sq ft)

Max take-off weight:  
79,700kg (175,705lb) [basic]

Max stores payload (external only):  
7,257kg (16,000lb)

Max speed: 539kts (996km/h)

Cruising speed:  
450kts (833km/h) at 30,000ft [design]

Range: 4,320nm (8,000km) [design]

Cruise speed: 448kts (830km/h)

Service ceiling: 36,100ft (11,000m)

Powerplant:  
Four IHI Corporation F7 turbofans  

each rated at 13,500lb (60kN)

2
1



KAWASAKI P-1 MILITARY

AI.09.15 83

and the P-1s’ appearance at this year’s 
RIAT underlines the fact that the aircraft is 
exportable, especially to Britain.

Former defence minister Satoshi Morimoto 
publicly confirmed that Japan offered the P-1 
to the UK at meetings in London in January 
this year between the defence and foreign 
ministers of each nation.

But while the P-1 may be available 
(although 2020 has been identified as the 
earliest possible date for a first delivery), 
it was certainly not designed for the 
export market, as demonstrated by the 
four-engine design and use of Japanese 
mission systems.

However, the fact that the P-1 appears 
to be taken seriously by the UK is, if not 
quite a seal of approval, at least a vote of 
confidence in Japanese aircraft, despite 
development and marketing setbacks.  
Indigenous designs like the commercial 

MRJ and the Honda HA-420 jet and the 
military C-2 and P-1 are going to be more 
significant on the global market.

A UK Strategic Defence and Security 
Review, expected before the end of 2015, 
is thought likely to identify the need for 
a new MPA capability, which the UK 
has lacked since the Nimrod MRA4 was 
scrapped in 2011.

With potential co-operation with Japan 
envisaged under the provisions of a strategic 
partnership agreement to develop closer 
government-to-government links related 
to defence equipment, signed in 2013, UK 
Ministry of Defence (MoD) officials have 
been quoted in the British press as saying 
preliminary talks with Japan are at an 
advanced stage.

Tim Johnson, head of the UK’s Strategic 
Trade Team at the British Embassy in 
Tokyo, was reported to have called the 

P-1 “a strong contender” for a future UK 
MPA requirement.  But even if the P-1 is 
not selected – conventional wisdom is that 
the P-8A Poseidon is the front-runner – the 
fact that the UK, known for the quality of its 
evaluation processes, has taken it seriously 
may lead other countries to consider it.

The two P-1 aircraft at Fairford drew world 
attention to a Japanese design – airframe, 
engine and systems – now entering service in 
a country whose forces have relied, for some 
60 years, on US aircraft.

The route taken by the aircraft and 
their crews through a Japanese base in 
Djibouti shows the P-1 is likely to begin 
participating in coalition operations, 
something Japan’s military aircraft were 
previously limited in doing.

Most importantly, the P-1 is going to be 
an important part of Japan’s response to 
increasing maritime threats.

1 P-1 5504 with its bomb bay doors open during a fly past at RAF Fairford during this year’s Royal International Air Tattoo.  The bomb bay has eight stations.   
2 For submarine hunting, the P-1 is fitted with an HSQ-102 magnetic anomaly detector mounted in a tail ‘stinger’.



A narrow fuselage and pronounced leading-edge 
root extensions, blended with the aircraft’s body 

and variable-geometry wings, gives the  
Blackjack a menacing presence.   

Artyom Aniksev/AirTeamImages
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I
mmediately on entering service, the Russian Air Force’s 
graceful yet fearsome-looking Tu-160 Blackjack was 
nicknamed ‘Pride of Nation’, and the giant white bomber still 
retains this prestigious status.

Despite this, the fleet is relatively small.  Between 1984 
and 2008 there were 35 Tupolev Tu-160 Blackjacks, including 
three prototypes, built at the factory formerly known as KAPO 
(Kazan Aircraft Production Enterprise) and today dubbed KAZ 
(Kazan Aircraft Plant).

According to official Russian information exchanged under 
the START I (Strategic Arms Reduction Treaty), by 2009 the 
Russian Air Force (RuAF) had 13 Tu-160s capable of delivering 
160 Kh-55SM (AS-15B Kent) nuclear-tipped air-launched cruise 
missiles (ALCMs).  Another aircraft was converted as a test 
platform and two others had been cycled through their general 
airframe and system overhauls at the Kazan plant. 

But despite the small size of the Blackjack force, the Tu-160 
fleet’s overall combat capability has grown in the last year, with the 
introduction of upgraded Tu-160Ms.  Further upgrades are on the 
horizon and, possibly, new-build Blackjacks.

Blackjack
The biggest, heaviest and 
fastest swing-wing aircraft 
ever built, the Tu-160, is  
undergoing major avionics 
and weapons upgrades – 
and there are plans to 
resume production.   
Alexander Mladenov  
reports
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Development History
The first design work on a new heavy 
supersonic bomber with variable-geometry 
(VG) wings started at the Tupolev OKB 
(Experimental Design Bureau) in 1968.  Four 
years later the initial design concept was 
presented to the Soviet Air Force leadership 
for approval.  The development of the 
afterburning turbofan intended for the aircraft 
began in 1977.  The Soviet Union Council 
of Ministers’ decree on the development of 
the new bomber, powered by four NK-32 
afterburning turbofans, was issued on 
June 2, 1974, and its detailed design was 
approved in 1976. 

The first Tu-160 prototype, aircraft ‘70-01’, 
made its maiden flight on December 18, 1981, 
with the Tupolev OKB chief test pilot Boris 
Vermey as aircrew commander.  The second 

aircraft, ‘70-03’, featuring a full-scale mission 
avionics suite, first flew on October 6, 1984. 

The Blackjack was inducted in squadron 
service with the Soviet Air Force Long Range 
Aviation branch in a fairly rushed manner, 
before the extensive joint state testing and 
evaluation effort was fully completed.  The 
aim of the fast-track introduction was to 
counter the mass entry into service of the 
Rockwell B-1B Lancer with the US Air Force 
in the mid-to-late 1980s.  

It was originally planned to purchase up to 
100 Tu-160s for the Soviet strategic bomber 
fleet (the same figure as the number of the 
B-1Bs for the US Air Force).  In the event, the 
Soviet Union’s breakdown and the sharply 
reduced defence budget in the new Russia 
disrupted the procurement process.

The first two Tu-160s intended for the 

experimental operation of the type were 
taken on strength by the 184th Heavy 
Bomber Aviation Regiment (TBAP) stationed 
at Pryluky (in today’s Ukraine) in April 1987.  
By the end of that year the regiment’s 
fleet increased to ten aircraft and the first 
Blackjack squadron was declared combat-
ready only eight months after the start of 
flight training operations.  

Ukrainian Service
After the Soviet Union’s collapse, the 184th 
TBAP came under the control of Ukraine 
when that country was established as 
an independent state in August 1991.  In 
Ukrainian service, the expensive-to-operate 
Tu-160 fleet meant flight training operations 
were sharply reduced, with the vast majority 
of aircraft grounded permanently.  By mid-

1

3

2

1 The 6950th Guards Aviation  
Base at Engels in western Russia  
controls two Tu-160-equipped squadrons.   
The 121st TBAP is set to be re-activated  
and will accommodate the entire Blackjack  
fleet inherited from the 6950th Guards Air  
Base.  Alexander Mladenov  2 Russian  
President Vladimir Putin in the Tu-160 cockpit, 
sitting in the co-pilot’s seat ahead of his flight 
aboard Pavel Taran (Red 03, c/n 07-03) on 
August 16, 2005, during which two Kh-555 
ALCMs were test-launched.  Via author 
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TU-160 SPECIFICATIONS
Wingspan at 20º: 55.70m (182ft 9in)

Wingspan at 65º: 35.60m (116ft 9.5in)

Length: 54.10m (117ft 6in)

Height: 13.10m (44ft)

Wing area at 20º: 293.15m2 (3,155.4sq ft)

Wing area at 65º: 232m2 (2,497.2sq ft)

Max take-off weight: 275,000kg (606,270lb)

Normal take-off weight:  
267,600kg (589,956lb)

Empty operating weight:  
117,000kg (257,941lb)

Max landing weight: 155,000kg (341,716lb)

Max weapons load: 40,000kg (88,183lb)

Normal weapons load: 9,000kg (19,836lb)

Max fuel load: 148,000kg (326,192lb)

Max speed at sea level: 556kts (1,030km/h)

Max speed at high altitude:  
1,187kts (2,200km/h)

Max operating speed: Mach 2.05

Max cruise speed: Mach 1.5

Subsonic cruise speed: Mach 0.77

Practical ceiling: 51,180ft (15,600m)

Rate of climb: 13,800ft/min (4,200m/min) 

Maximum combat radius with 5% fuel 
reserve: 6,150km (3,317nm)

Combat radius at Mach 1.5 at high 
altitude: 2,000km (1,080nm)

Maximum combat radius at low altitude 
with one air refuelling: 7,300km (3,937nm)

Max theoretical range:  
13,950km (7,532nm)

Take-off run: 900-2,200m (2,953-7,218ft)

Landing roll with brake chutes:  
1,200-1,600m (3,937-5,250ft)

G limit: +2

Engines: Four Samara NK-32  
afterburning turbofans, each rated at 

137.3kN (38,865lb) thrust dry and 245.18kN 
(55,115lb) with afterburner

Weapons payload: 12 Kh-55 air-launched 
cruise missile in two rotary launcher units

1994 there were only a handful of pilots 
qualified to fly the Blackjacks, performing a 
few sorties a year (the majority of the trained 
aircrews had either moved to Russia to 
continue their military service or had retired). 

In 1995, the Ukrainian Government 
decided that the entire 19-strong Tu-160 
fleet, together with 25 Tu-95MS prop-driven 
strategic bombers and all Kh-55 ALCMs, 
should be scrapped.  Three years later, 
under the Nunn-Lugar Cooperative Threat 
Reduction Agreement, Ukraine and the 
United States formalised the scrapping of 44 
strategic bombers and 1,068 Kh-55 ALCMs, 
with a US grant of $8 million to assist with 
this process.

Originally only 16 Tu-160s were to be 
scrapped, with the remaining three set to be 
demilitarised and used as airborne platforms 
for delivering science payloads into Earth’s 
orbit.  This never happened, however – two 
of these Blackjacks were scrapped while the 
third was handed over to a museum in the 
Ukrainian city of Poltava. 

The last Tu-160 flight in Ukrainian service 
was made in 1998.  The scrapping process 

at Pryluky, eventually covering ten Tu-160s, 
was launched on November 16 that year and 
completed in February 2001.

Blackjacks in Russia
Immediately after the Soviet Union’s 
dissolution the newly-formed RuAF inherited 
the lion’s share of the assets of the former 
Soviet Air Force, but it had no Tu-160s in its 
fleet.  There were 13 Blackjacks still in various 
stages of completion at Kazan.  Three of 
these were almost finished and the RuAF 
took them on strength between February 
and May 1992.  Two more followed in 1993 
and another was delivered in 1994.  The 
Blackjacks were assigned to one squadron of 
the 1096th TBAP at Engels, beside the River 
Volga, 700km (378nm) southeast of Moscow.

The induction of the new bomber into 

service was an arduous process as it had to 
be undertaken virtually from scratch at an 
airfield lacking any appropriate infrastructure 
for the type.  

Flight operations from Engels were 
launched on July 29, 1992, while the first 
ALCM live firing by a RuAF Tu-160 was 
reported on October 22 that year by an 
aircrew under the command of the then 
Lieutenant Colonel Anatoly Zhikharev.  The 
1096th TBAP was re-designated as the 121st 
Guards Sevastopol Red Banner TBAP in 
December 1994. 

The following year it was decided to 
cannibalise the last four airframes that were 
in an early stage of production in Kazan and 
concentrate on completing two other Tu-
160s that were in a more advanced state of 
assembly.  Completing these aircraft proved 

3 This is the first upgraded Tu-160M, taken on strength in December last year.  It is capable of 
using the new conventional-warhead MKB Raduga Kh-555 and Kh-101 air-launched cruise  
missiles plus the nuclear-tipped Kh-102 missile.  Tupolev via author  4 Most long-range operations 
are performed with one air refuelling; ultra-long operations of more than 20 hours  
requiring two. Dmitry Pichugin via author  5 The Blackjack’s need for extensive ground  
servicing equipment, most of which is mounted on heavy truck chassis and trailers, is  
why the type rarely operates awayfrom its Engels base. Andrey Zinchuk via author

4

5



The Tu-160’s distinctively  
pointed nose, large wing  
leading-edge extensions and  
blended wing-body combine with 
a variable-geometry wing for multi-mode 
flight operations.  Alexander Mladenov
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protracted due to systematic underfunding; 
the first was only handed over to the RuAF in 
2000 and the second in 2008.    

In the meantime, the regiment had taken 
on eight ex-Ukrainian Air Force Blackjacks.  
The first was ferried from Pryluky to Engels 

on November 6, 1999; the last two of 
the batch arrived at their new 

home in February 
2000.  

On delivery, these aircraft still had an average 
of 90% of their originally-assigned service 
life remaining. 

By 2001, the RuAF’s active Blackjack fleet 
numbered 15 aircraft but in September 2003 
one of these (c/n 07-01, Red 01, named 
Mikhail Gromov) was lost in a fatal accident 
while on approach to Engels.  In 2006, a 
used aircraft, named Valentin Bliznyk (c/n 
02-02, Red 19) joined the fleet.  Built in 1986, 
it was operated by Tupolev OKB from its 

base at Zhukovsky near Moscow 
for various development 

work.  

However, this aircraft has never been 
included in the Russian nuclear-capable 
strategic bomber force as it continued to be 
used for testing and evaluation.

Operational Tempo
Through the 1990s and the early 2000s, 
the RuAF’s Tu-160 fleet had a limited 
utilisation due to maintenance problems 
and fuel shortages, but in the second half 
of the 2000s the intensity of operations was 
gradually increased.  In 2006, combat training 
operations at the 121st TBAP resulted in 
59 long-range sorties with 112 simulated 
ALCM launches and 494 landings, while the 
Blackjack fleet accrued 361 flying hours. 

The Tu-160s began initial long-
range training operations 

in international 
airspace for 

DESIGN FEATURES  
To achieve a high lift-to-drag 
ratio, the Tu-160 has a long and 
narrow fuselage with pronounced 
leading-edge root extensions 
(LERXs), blended with the 
aircraft’s body.  This ‘integral 
aerodynamic configuration’ with 
low-mounted VG wings means 
the fuselage acts as a lifting 
body, providing a significant 
proportion of the total lift force.  
The airframe is made up of 20% 
titanium alloy components, 58% 
aluminium alloys, 15% high-
tensile strength steel and 3% 
composite materials.
The semi-monocoque fuselage 
is made up of the nose, forward, 
centre and rear fuselage sections.  
The nose houses the radar, 
nose undercarriage leg and the 
pressurised cockpit compartment 
for the four crew members.  The 
forward section contains fuel 
tanks and the front weapons bay, 

the centre has the 
main undercarriage 
wells, the four engine 
nacelles and the rear weapons 
bay, and the rear houses avionics 
bays and fuel tanks. 
The low-mounted VG wings 
have long and fixed sharp 
swept parts (known as ‘gloves’) 
and movable panels with a 
slight anhedral.  The movable 
panels have leading-edge slats, 
three-section double-position 
flaps, drooping ailerons and 
four-section spoilers.  The pilots 
can manually select three main 
wing positions: fully forward 
(with 20˚ of sweepback), 
which is used for take-offs 
and landings and slow-speed 
manoeuvring, 35˚ sweepback 
for subsonic cruise, and 65˚ 
(fully swept) for supersonic 
flight.  When the wings are fully 
swept, the inner sections of the 

flaps 
rotate at 
90˚ to act as 
an aerodynamic 
fence to improve 
the aircraft’s high-speed 
directional stability.  
The large tail includes a mid-
mounted tailplane with surfaces 
deflecting symmetrically for 
pitch control and differentially 
for bank control in high-speed 
flight (ailerons are used for 
bank control at low speeds 
only).  The tailfin features an 
all-moving section above the 
tailplane, used as a rudder for 
yaw control. 
The Tu-160 had the distinction 
of being the first bomber in 
the Soviet Union equipped 
with a quadruple fly-by-wire 
control system, provided with a 
limited-functionality mechanical 
backup.  The Tu-160 was also 
the first Soviet heavy bomber 
to introduce a fighter-style 
central control stick, replacing 
the typical heavy aircraft yoke 
control column.  
Four Kuznetsov NK-32 
afterburning turbofans are 
mounted in two separate 
packs on both sides of the rear 
weapons bay and air is supplied 
by short variable-area wedge-
type intakes for each pack.  The 
engines are each rated at 137kN 

(30,865lb) 
thrust dry 
and 245.18kN 
(55.115lb) at full 
afterburner while the 
nominal rating for subsonic 
cruise is 4,200kgf (9,257lb).  The 
bypass ratio is 1.36. 
The fuel system accommodates 
171,000kg (376,884lb) of 
kerosene in 13 internal tanks 
inside the fuselage, the centre 
wing section and the movable 
wing panels.  The aircraft is 
equipped with a centreline-
mounted retractable air-
refuelling probe in the upper 
part of the nose, in front of the 
windshield.   
The weapons load is housed 
inside two tandem bays, each 
is 11.28m (37ft) long and 1.99m 
(6ft 5in) wide and equipped with 
a MKU-6-5U six-weapon rotary 
launcher unit for the Kh-55/Kh-555 
ALCMs.  The standard weapons 
load is 22,500kg (49,604lb); the 
maximum is 40,000kg (88,183lb).

Most of the Baikal integrated self-protection suite is housed in the tail cone.  
Alexander Mladenov
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‘power projection’ purposes in August 2007, 
following an order issued by President, Vladimir 
Putin.  These patrols, formally renamed in 2013 
as ‘flights conducted in accordance with the 
strategic deterrence plan’, are always flown by 
a pair of Tu-160s over the Atlantic and Pacific 
oceans, close to the American and Canadian 
coasts as well as over the Arctic regions 
adjacent to the North Pole. 

In 2007, there were 28 long-range patrols, 
including 23 flown in the Arctic regions.  By late 
that year, the 121st TBAP had 16 combat-
ready aircrews for 14 Tu-160s.  Training 
operations that year comprised 112 long-range 
sorties, with 245 simulated ALCM launches 
and 547 landings.  The average flying time per 
aircrew reached 100 hours, while the instructor 
pilots logged about 170 hours each. 

The 121st TBAP was disbanded in 
June 2009, with the two Tu-160-equipped 
squadrons incorporated within the 
structure of the newly-established 6950th 
Air Base at Engels.  

In the following years the operational 
training tempo notably intensified, 

with the fleet annually 
totalling more than 

1,300 flight 

hours by the early 2010s.  The four or five 
aircraft kept in serviceable condition at any 
time are reported to have amassed 1,330 
flight hours in 2013, and the figure is believed 
to have been more or less the same last year.

Sporty Performance 
Blackjack pilots say the 275-tonne Tu-
160 is easy to control, sporting pleasant 
handling qualities and superb aerodynamic 
performance, acceleration and rate of climb.  
The bomber is flown using a fighter-style 
control stick.  Pilots report the aircraft is 
stable in low-speed flight with wings fully 
spread, which makes landings pretty simple.  
The Tu-160’s complex quadruple back-up 
fly-by-wire control system also incorporates 
a set of sophisticated envelope protection 
features issuing warnings and limiting the 
dangerous modes of flight. 

The Tu-160 was originally designed as 
a multi-mode launch platform for cruise 
missiles, optimised to deliver its deadly 
arsenal as fast as possible to pre-designated 
launch boxes in a total nuclear war between 
the superpowers.  Its practical range was 
intended to be 12,300km (6,634nm) from 
its base.  Its reach when delivering nuclear 
strikes with six missiles was 9,150km 
(4,935nm).  The latter figure comprised the 

6,150km (3,317nm) to the missile launch 

box (representing the aircraft’s maximum 
radius of action), and a further 3,000km 
(1,618nm) travelled by the Kh-55SM missiles 
after launch.  The aircraft needs a 2,200m 
(7,216ft)-long runway for take-off and 1,800m 
(5,904ft) for landing.  

During its initial years of service, the 
Tu-160 was flown at a maximum speed of 
1,203kts (2,230km/h) but later on it was 
limited to 1,079kts (2,000km/h) to reduce 
the excessive loads on the airframe and 
powerplant.

According to Aviatsia i Kosmonavtika 
magazine, in October 2009 a Tu-160 pair 
flying over neutral waters in the North 
Sea demonstrated for the first time how 
fast the heavy bomber can escape from 
shadowing aircraft.  While being escorted 
by Royal Norwegian Air Force F-16AMs at 
low level in international airspace alongside 
the Norwegian coastline, the Blackjacks 
extended their wings to the maximum 
sweptback position, hit full afterburner and 
rapidly accelerated, breaking through the 
sound barrier, with the missile and external 
fuel tank-laden F-16AMs unable to catch up. 

Back into Production?
There is an on-going and wide-ranging, but 
not yet finally approved, initiative to restart 
Tu-160 production.  This was announced by 
Russia’s defence minister, Sergey Shoygu, 

on April 29 during his visit to KAZ.  The 
giant aircraft plant in Kazan, now 

controlled by Tupolev, has 
specialised in manufacturing 

and upgrading both 
the Tu-160 and 

Tu-22M3. 
Shoygu 

said: “The 
Tu-160 is 

a unique 
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machine.  Its design capabilities have not 
been exploited to a full extent so far.  This is 
the best supersonic bomber in the world.”

The somewhat surprising announcement 
to resume Tu-160 production could be 
taken as a sign that the development of 
the PAK-DA (an acronym that translates to 
‘prospective aviation complex for long-
range aviation’), a next-generation strategic 
bomber for the RuAF, has encountered some 
technical dif� culties, or the programme has 
been subject to budget cuts that may delay 
its entry into service.

On May 28 the RuAF’s Commander in 
Chief, Colonel General Viktor Bondarev, 
announced during the Aviadarts 2015 
gunnery competition that although Tu-160 
production would resume, the Blackjack 
would be produced simultaneously with the 
PAK-DA, with up to 50 Blackjacks aircraft 
built.  The manner of announcing such 
news while speaking freely with reporters, 
however, suggests Col Gen Bondarev may 
have expressed his personal preferences, 
rather than stating something that has 
already been approved by the Russian 
military procurement authorities.   

On June 4, Russia’s deputy defence 
minister, Yuriy Borisov, who is responsible 
for the arms procurement policy, claimed 
Tu-160 production would be relaunched but 
would not happen before 2023.  Borisov 
noted the new aircraft would be designated 
as the Tu-160M2, and would use the existing 
airframe but have improved performance 
and expanded overall combat capabilities 
thanks to an all-new mission avionics suite.  
Production at Kazan would use new digital 
design and manufacturing technologies.

Borisov declined to clarify how many 
newly-built Tu-160M2s are planned.  This 
announcement from Russia’s most senior 
defence procurement of� cial indicates the 
ambitious PAK-DA programme has been 
postponed by � ve to ten years.  The original 
plans (approved by the Russian MoD and 
partially revealed late last year) called for 
the new bomber’s � rst � ight in 2019 and 
production launch by 2023-2025.  Now, 
Borisov revealed, the PAK-DA’s maiden � ight 
is planned for 2023.

Potentially, the PAK-DA programme 
might be frozen or terminated altogether in 
favour of the less-risky, yet highly-capable 
and much less costly Tu-160M2.  The latter 
would certainly offer good penetrating 
capabilities at both low and high level thanks 
to its high speed combined with a reduced 
radar cross section and new-generation 
air-launched stealth cruise missiles.  The new 
Blackjack derivative might be well-suited as 
a one-for-one replacement for the early-

production Tu-95MS and Tu-160s 
bombers destined to be phased out 
in the 2020s.

Borisov also hinted the annual 
production rate will be three Tu-
160M2s and 20 to 22 NK-32 engines 
(also to be installed on the existing 
� eet).  The NK-32 will be produced in 
an improved and more fuel-ef� cient 
form, which will increase range by 
1,000km (540nm).  

Two-Phase Upgrade
In the meantime, the current 

Blackjacks are being upgraded.  The Tu-160 
is capable of using the nuclear-tipped Kh-55 
and Kh-55SM ALCMs, but an initial upgrade 
– resulting in modernised aircraft being 
designated as Tu-160Ms – gave the � eet the 
capability to � re conventional-warhead Kh-
555 and Kh-101 ALCMs too.

The prototype Tu-160M, Red 19 Valentin 
Bliznyk, was rolled out in April 2006 at 
Tupolev’s experimental plant at Zhukovsky 
and handed over to the RuAF for detailed 
testing and evaluation in 2007.  In addition 

to the ALCMs, the new equipment on the 
Tu-160M includes computers, an A-737DP 
satellite navigation receiver and an improved 
self-protection suite.  This � rst phase of 
the � eet-wide upgrade also covers the 
installation of some additional systems and 
an airframe main overhaul and life extension. 

All 14 Tu-160s currently assigned 
to Russia’s strategic nuclear-capable 
deterrence force have been earmarked to 
undergo a rework to the Tu-160M standard 
under the � rst phase, which is set for 
completion by 2019.

The new weapons control system and 
interfaces on the Tu-160M enable it to deploy 
new ACLMs.  Guided bombs are also claimed 
to have been added (or are due to be added) 
to the arsenal, but there is no information yet 
from reliable sources that such ordnance has 
been test-dropped from a Tu-160.

A second upgrade phase covers a full 
replacement of the aircraft’s navigation/attack, 
self-protection and communication suites.  
According to RuAF sources, the overall 
combat capabilities of the upgraded Blackjack 
might be twice that of the original bomber 

MISSION AVIONICS SUITE 
The four-strong aircrew is made up of a commander and co-pilot (who both sit in the front 
cockpit), the navigator (responsible for controlling the offensive systems) and the navigator-
operator (in charge of the self-protection suite); the latter two sit in the rear.  All crew have 
Zvezda K-36LM zero-zero ejection seats.
The Tu-160’s sophisticated mission avionics incorporate the Obzor-K navigation/attack radar in 
the nose, housed under a large ogival (or pointed) fairing and an OPB-15T Groza optical bomb 
sight in a fairing under the nose, capable of operations in low-light conditions.  The radar is 
the heart of the Tu-160’s navigation/attack system.  It can detect and track radio-contrast sea 
and ground targets at extended ranges and provide mapping fi xes for updating an aircraft’s 
navigation system in long-range missions. 
The Obzor-K radar features jam-resistant modes of operation.  It can provide precise positional 
data on four ground or sea targets simultaneously and detect weather changes.  It has an 
identifi cation friend or foe (IFF) mode, useful against sea targets.  The navigator can select 
the main target and pass its positional data (based on its direction and slant range) into the 
navigation system.  There are automatic target detection and tracking modes, with fi nding 
large-size ships claimed possible at distances of up to 300km (186 miles), the radio horizon 
when fl ying at high altitude. 
The Tu-160’s navigation/attack suite also includes K-042K inertial navigation and AV-1S astro-
inertial systems; the latter is particularly useful for fully autonomous navigation during long 
fl ights over oceans and the extreme latitudes beyond the Arctic circle.  The navigation suite 
also employs a PA-3 moving map to plot the aircraft’s position.  
The Sprut targeting system is used to load target positional data into the control systems for the 
Kh-55SM and Kh-555 ALCMs before launch.  The weapons’ control system uses 12 computers 
to handle its sophisticated tasks while the aircraft avionics suite has more than 100 individual 
computers to control various operations in fl ight or during maintenance on the ground.  
The Baikal integrated self-protection suite, controlled by a dedicated crewmember, has most 
of its components housed in the rear fuselage.  It incorporates an undisclosed radar-warning 
receiver, an Ogonek rearwards-facing missile approach warning sensor, an active radar jammer 
and 24 APP-50 chaff/fl are dispenser units. 

There are four 
crew members 
in a Tu-160 – as 
pictured during 
a deployment 
to Venezuela in 
September 2007.  
Russian MoD via author
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production Tu-95MS and Tu-160s 
bombers destined to be phased out 
in the 2020s.

production rate will be three Tu-
160M2s and 20 to 22 NK-32 engines 
(also to be installed on the existing 
� eet).  The NK-32 will be produced in 
an improved and more fuel-ef� cient 
form, which will increase range by 
1,000km (540nm).  

Two-Phase UpgradeTwo-Phase Upgrade
In the meantime, the current 

Blackjacks are being upgraded.  The Tu-160 1
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equipped with a 1980s-vintage mission 
avionics suite.  The new mission avionics 
standard is also likely to be integrated on the 
Tu-160M2 if and when approval is given to 
restart Blackjack production.  

By November 2012, the Kazan plant was 
overhauling, inspecting and upgrading five 
bombers to Tu-160M standard at the same 
time.  The overhaul price in 2013 amounted 
to 626 million roubles (equivalent to about 

$20 million at the time).  Tupolev and KAZ 
signed a contract with the Russian MoD that 
year to overhaul and upgrade three more Tu-
160s (c/ns 06-01, 06-02 and 06-05) for 3.4 
billion roubles ($113 million).

The first Blackjack overhauled and 
upgraded to the enhanced Tu-160M standard 
(c/n 06-05, serial Red 18) flew for the first time 
on November 19 last year and was handed 
over to the RuAF a month later.  On roll-out it 

was named Andrei Tupolev to commemorate 
the founder and long-time leader of the 
Tupolev Design Bureau.  The last aircraft 
covered by this contract is set to be re-
delivered to the RuAF at the end of 2016. 

Availability
In December 2013 the RuAF’s Long Range 
Aviation (LRA) branch Commanding Officer, 
Lieutenant General Anatoly Zhikharev, told the 
Russian press the small Tu-160 fleet is set to 
be in service for more than 40 years, which 
means the type will soldier on well into the 
2030s.  Fourteen of the 16 Tu-160s in service 
were built between 1986 and 1994, with two 
others taken on strength in the 2000s.

The Tu-160 fleet, however, has been 
suffering from serious availability problems 
with its NK-32 engines.  The capabilities for 
fabricating some important spare parts for 
the main engine overhauls were lost when 
production stopped in 1993.  By early 2012, 
according to an article in Russia’s weekly 
newspaper Argumenty Nedeli, only four 
Tu-160s of the 16 were in airworthy condition 
due to the lack of serviceable engines, while 
in 2010-2011 only two overhauled NK-32s 
had been delivered. 

The Tu-160 force needs five overhauled 
or newly-built engines a year to sustain a 
reasonable operational tempo and maintain 
a combat readiness with enough trained 
aircrews and serviceable aircraft.  According 
to RuAF sources quoted by the Izvestia 
newspaper in February 2012, the existing 
stock of serviceable NK-32s was judged as 
being sufficient to provide normal operations 
only until 2017.  The NK-32 Stage 2, tested 
for the first time in 2006, features a longer 
life and better reliability; its time between 
overhauls is 1,000 hours and the total service 
life is 3,000 hours.

To solve the acute engine shortage issue 
that was threatening to ground the Blackjack 
fleet, in 2012 the Russian government funded 
a programme to resume the production 
process of new engines at the Samara-based 
OAO Kuznetsov engine-building company.  
An experimental batch of four vastly-
improved NK-32 Stage 2s is now expected 
to be delivered to the RuAF for testing and 
evaluation in late 2016, while full-scale 
production is anticipated in 2017. 

Tu-160 MISSILES
The MKB Raduga 
Kh-55 (AS-15 Kent-A) 
is the main weapon 
used by the non-
upgraded Tu-160, with 
a range of 2,500km 
(1,348nm).  It is a 
subsonic terrain-
following ALCM, fitted 
with a 200 kiloton 
nuclear warhead for 
use against strategic targets with known 
co-ordinates.  Developed in the second 
half of the 1970s, its first launch was in 
1978.  Production began in 1981 and the 
missile was commissioned in Soviet Air 
Force service two years later.  The Kh-55SM 
(AS-15 Kent-B) is an extended-range version 
designed to be used from the same six-round 
rotary launcher units as the original Kh-55.  It 
introduced conformal 
fuel tanks, extending 
the range to 3,000km 
(1,618nm); its warhead 
and guidance system 
remained unchanged.  
Two new ALCM types 
were later added to 
the Tu-160’s otherwise 
limited arsenal: the 
MKB Raduga Kh-555 
and the Kh-101/Kh-
102.  The Kh-555 is 
an improved derivative 
of the nuclear-tipped 
Kh-55, while the Kh-101/Kh-102 is a new-
generation, ultra-long-range ALCM featuring a 
reduced radar cross section, much larger and 
heavier than both the Kh-55 and Kh-555.  
The Kh-101 is the conventional-warhead variant 
and the Kh-102 is nuclear tipped.  Powered 
by a turbofan on a retractable mount, just like 
the Kh-55 and Kh-555, the Kh-101/Kh-102 
can fly up to 5,500km (2,967nm) and weighs 
2,500kg (5,400lb).  It flies at up to 523kts 
(970km/h) between altitudes of 100-19,680ft 
(30 and 6,000m) and uses terrain-contour 
matching (TERCOM) guidance, enhanced with 
an INS/satellite en-route correction (based on 
a combined global navigation satellite system/
GPS receiver) and TV scene matching in the 

terminal phase of flight. 
This combined 
guidance method 
provides a claimed 
circular error probable 
(accuracy) of 3-5m 
(10-16ft), according 
to Russian sources.  
The Kh-101/Kh-102 
missile family was 
tested for the first time 

in 2004 and was reportedly commissioned 
into service in 2013.  The upgraded Tu-160 
can carry up to 12 missiles internally on two 
rotary launch units. 
The considerably smaller and lighter Kh-555 
was tested for the first time in 1999.  It uses 
the Kh-55 body with destabilisers on the 
nose section, has a range of up to 2,000km 
(1,078nm) and its conventional warhead 

weighs 364kg (800lb).  
It can be fitted with 
either a penetrating 
or cluster warhead; 
the latter is equipped 
with fragmentation/
high explosive and 
armour-piercing sub-
munitions.  Compared 
with the Kh-55, the 
conventional-warhead 
Kh-555 has a reduced 
radar-cross section 
and, just as the Kh-
101, a more modern 

combined guidance system featuring the 
TERCOM system with INS/satellite en-route 
correction. 
The Kh-555’s last live-firing acceptance testing 
was carried out on August 16, 2005, and 
Russian President, Vladimir Putin, was given 
a demonstration ride in the right-hand seat of 
the Tu-160 that launched the missile.  Flown 
by then Major General Anatoly Zhikharev (now, 
as Lieutenant General, the RuAF’s Long-
Range Aviation (LRA) branch Commanding 
Officer); the five hour-long mission was 
flown from Chkalovsky near Moscow and 
Olenegorsk.  Two Kh-555s were launched 
against a point target at the Pemba range near 
Vorkuta in Russia’s far northern territories.  

A Kh-55SM in flight soon after release from its 
carrier aircraft.  Russian MoD via Alexander Mladenov

A nuclear-tipped Kh-55SM ALCM displayed next 
to a Tu-160 during the type’s early years of service.  
Via Alexander Mladenov 

1 The first Tu-160 prototype (aircraft 70-01) flew on December 19, 1981 in the hands of Tupolev test 
pilot, Boris Vermey.  Tupolev via author  2 With Tu-160 production at Kazan continuing at a very slow rate 
in the early 2000s, the last Blackjack was only delivered to the RuAF in 2008.  Andrey Zinchuk via author  
3 The Blackjack has an all-moving tailfin for yaw control.  Alexander Mladenov
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T
errorist groups attempted 
to push south to seize 
Bamako, the capital 
of Mali, on January 
11, 2013 in an effort to 
expand their influence 
over the country and the 
entire region.  France 
reacted immediately to 
protect the thousands of 

French citizens in Bamako and, after fierce 
fighting, helicopters from the 4e Régiment 
d’Hélicoptères de Forces Spéciales (4th 
Special Forces Helicopter Regiment) stopped 

the columns of ‘technicals’.  One French 
Gazelle pilot was killed within their ranks.  

The following day, Mirage 2000D and 
F1CR fighters took off from N’Djamena 
to pound the Jihadists and reinforce the 
Aviation Légère de l’Armée de Terre (ALAT, 
or French Army Aviation) helicopters.  This 
was not enough, however, and the decision 
was soon made to attack enemy storage 
dumps around Gao in an effort to destroy the 
terrorists’ supply bases.  

In previous months, French specialists had 
gathered satellite imagery and intelligence to 
build up an accurate picture of the enemy’s 

order of battle.  Four Rafales departed 
BA113 Saint-Dizier, in eastern France, and 
headed south with C-135FR tanker support.  

Five mid-air refuellings were completed 
during the duration of the raid.  The fighters 
were armed with either six 500lb (227kg) 
GBU-12 Paveway II laser-guided bombs or 
six AASM (Armement Air-Sol Modulaire, or 
modular air-to-surface munition) bombs.  

Four main targets were struck by 21 bombs 
before the Rafales turned east and headed 
towards N’Djamena where they safely landed 
after spending 9hrs 35mins in the air.

Taking advantage of the existing 

RAFALE         OVER  
   AFRICAHenri-Pierre Grolleau  

visited the Armée de 
 l’Air detachment at 
N’Djamena in Chad 
to witness the 
Rafale fighter on
frontline ops
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infrastructure 
in N’Djamena, 

the Armée de l’Air 
(AdlA or French Air 

Force) quickly established 
a permanent Rafale detachment that rapidly 
grew to six, then eight aircraft from Saint-
Dizier and BA118 Mont-de-Marsan.  These 
were supported by 100 personnel, including 
20 pilots and weapon system operators.  

Simultaneously, the Mirage 2000Ds moved 
to Bamako airport where a forward operating 
base was set up (they later transferred to 
Niamey, Niger).  French Air Force and Army 

air and land units then started to clear the 
northern part of Mali.  They successively 
retook the terrorist stronghold and provincial 
capitals of Gao, Timbuktu and Kidal, meeting 
little resistance in the process.  Jihadist 
militants sought refuge in the surrounding 
mountains and the hunt began, with a 
succession of battles that soon depleted 
their ranks.

Opération Barkhane
At 00:00 hours on August 1, 2014, Opération 
Serval officially gave way to Opération 
Barkhane (French for ‘elongated dune’).  

The new name signalled a major change 
of mission: while Serval was restricted to 
operations in Mali, Barkhane covers a much 
greater area of responsibility including 
Burkina Faso, Chad, Mali, Mauritania and 
Niger.  

French decision-makers concluded 
Serval had reached its goal and that it was 
time to increase the reach of French forces 
beyond the borders of Mali.  For legal 
reasons, French troops could not pursue 
targets outside Mali, but this has now been 
addressed by the formation of the Sahel G5 
in February 2014.

RAFALE         OVER  
   AFRICA The Rafale has now become the main Armée 

de l’Air fighter aircraft proven in combat 
during operations in Afghanistan, Libya, Mali, 

the Central African Republic and Iraq.
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The group, which comprises Burkina 
Faso, Chad, Mali, Mauritania and Niger, 
aims to improve co-operation on security, 
management of scarce water resources and 
infrastructure development, involving France 
as a key partner in the fight against terrorist 
organisations.

Agreements signed by all partner nations 
now include the right to pursue targets 
beyond national borders.  Prior to the deal, 
terror groups had taken advantage of the 
legal limitations enabling them to strike and 
then escape beyond national boundaries 
to avoid capture or destruction when 
pursued.

With the advent of the Sahel G5 and 
Opération Barkhane, the situation has 
radically changed.  The member nations 
are reportedly now co-operating to prevail 
in the desert.  Combined operations are 
frequently launched with, for example, a 
Chadian patrol on its side of the border and 
troops from Niger on the other.  They stand 
ready to cross the border and reinforce each 
other should contact be made with hostile 
elements.  The French Barkhane force shares 
the same operating modes and supports its 
partners in the area.

Powerful Force
Around 3,000 troops are currently allocated 

to Barkhane, including around 1,000 AdlA 
personnel.  Following the switch from Serval 
to Barkhane, the French HQ was relocated 
from Bamako to N’Djamena to the sprawling 
Kosseï base next to the airport.

Thanks to powerful command and control 
systems, including long-range radios and 
satcom links via the Syracuse 3 satellite, the 
command post is in charge of units deployed 
in Mali, Niger and Chad.

The main force, the Groupement Tactique 
Désert Ouest (Desert Tactical Battle Group-
West), remains based in Gao, Mali.  It is the 
main combat element in the area comprising 
infantry, armour, engineer, logistics, signal, 
medical and military police units.  Forward 
operating bases with specialised personnel 
such as infantrymen, sappers, explosives 
and ordnance disposal specialists, forward 
air controllers, signalmen, doctors, and 
nurses have been set up in Ansongo, Kidal, 
Tessalit and Timbuktu.

Each base provides dedicated support to 
French and foreign forces operating in their 
area of responsibility.  The base at Tessalit 
also houses an ALAT detachment equipped 
with NH90 Caïman, Cougar and Tigre 
helicopters.

The AdlA is still expanding its base at 
Niamey, Niger, and in the northeast of the 
country, French forces recently established 

a base in Madama, a former French fort 
vacated in the 1960s, where an austere 
landing strip has been built for CN235s, 
C-130 Hercules and Transalls.

The Groupement Tactique Désert Est 
(Desert Tactical Battle Group-East) in Chad 
carries out surveillance and combat missions 
in the northern part of this vast country, 
keeping a constant eye on movements along 
the border with Libya.  

A multi-role company based in Abéché is 
capable of conducting combined operations 
and the forward operating base at Faya-
Largeau can be rapidly reinforced for large-
scale operations.

Combat Operations
In Mali’s lawless north, French troops regularly 
launch hit-and-run raids.  They also harass 
terror groups.  For example, the French 
search caves and hides in the Tigharghar 
mountain range to dislodge enemy fighters, 
thus demonstrating their knowledge of the 
local terrain.  They also undertake search and 
area control operations along the borders 
along with allied forces in the region.

Frequent operations have been 
conducted to stop the movement of hostile 
elements including numerous paradrops 
to surprise enemy elements in the most 
improbable places.

1 Rafales cruise at high altitude over the 
typical bush landscape of the Central 
African Republic.  2 The GBU-12 Paveway 
II laser-guided bomb is the weapon of 
choice in Africa.  However, when the 
weather deteriorates, Rafales are armed 
with the Hammer/AASM, which can be 
launched through cloud thanks to GPS 
guidance.   3 Rafales in Africa are routinely 
fitted with the Damoclès targeting pod 
used for laser illumination and ISR mis-
sions.  4 A Rafale two-ship taxies out from 
Niamey on their way back to N’Djamena.  
The first aircraft is in a bombing configura-
tion while the second is configured for 
reconnaissance.

1
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Since Opération Serval started, terror 
groups have been severely confronted by 
French special forces (under Opération 
Sabre) and regular troops.  The groups 
now avoid direct clashes with French 
troops and have chosen instead to plant 
improvised explosive devices (IEDs) and 
attack French bases with mortar and 
rocket fire.

French Air Operations
The AdlA is heavily involved in Barkhane, 
with two main operating bases, one at 
N’Djamena, Chad, and one at Niamey, Niger.  

Thanks to a permanent air bridge from 
France, both Opérations Barkhane and 
Sangaris (in the Central African Republic) 
are resupplied with equipment and stores, 
including ammunition, spare parts, ready-to-
eat meals, and medical supplies.

French fighter aircraft support ground 
operations from the two forward operating 
bases: Rafales assigned to the eastern 
battle group at N’Djamena, and Mirage 
2000-5s and Mirage 2000Ds with the 
western battle group at Niamey.  This 
choice was made in order to shorten 
transits and reduce fuel burn as part of a 
wider effort to cut cost, ease the pressure 
on the logistics units and increase time on 
station with the same number of aircraft 
deployed.  The geographical split between 
N’Djamena and Niamey covers an area ten 
times the size of France.

N’Djamena
N’Djamena has long been a key forward 
operating base for France in Africa.  In NATO 
terminology the base is an APOD (Airport Of 
Debarkation) for logistics.  

Three tactical airlifters, a C-130 Hercules, 
a Transall C-160 and a CASA CN235, are 
deployed there to provide intra-theatre 
airlift.  Foreign aircraft, for example Spanish 
Hercules, routinely deploy to N’Djamena in 
support of French and allied operations.

Major works are in progress to improve 
and expand the facilities.  The 25e Régiment 
du Génie de l’Air (25th Air Force Engineer 
Regiment) has deployed plant, equipment 
and construction specialists to build new 
aprons large enough to simultaneously 
accommodate two A400M airlifters.  

The new aircraft is playing an ever-
increasing role in air bridge activities between 

France and Africa, its payload, range, speed 
and internal volume all proving ideally suited 
for oversized cargo.

N’Djamena is also home to two EC725 
Caracals from Escadron d’Hélicoptères 1/67 
‘Pyrénées’ based at BA120 Cazaux.  The 
two helicopters provide airlift and provide 
Combat Search and Rescue (CSAR) cover 
in the area.

Rafale Detachment
Since the early 1980s, N’Djamena has 
accommodated a permanent AdlA fighter 
detachment.  Multiple aircraft types and 
variants – Jaguar A, Mirage F1C, Mirage 
F1CR, Mirage F1CT, Mirage 2000C, Mirage 
2000D and Rafale – have taken turns 
protecting Chadian and French interests in 
the area in support of Opérations Manta, 
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Epervier, Serval and, now, Barkhane.
At the time of the author’s visit, three 

single-seat Rafale Cs, drawn from a common 
pool of aircraft assigned to Escadron de 
Chasse 1/7 ‘Provence’ and Escadron de 
Chasse 2/30 ‘Normandie-Niemen’ were 
stationed in Chad.  They were flown by 
six pilots supported by 50 engineers and 
armourers, and a large intelligence team for 
mission planning and photo interpretation.

The French Rafales shared the apron with 
an assortment of Chadian Air Force aircraft 
and helicopters.

The detachment undertakes strike, air 
interdiction, close air support and ISTAR 
missions in support of French troops in Chad 
and, if required, Niger and Mali.  N’Djamena-
based Rafales also support Opération 
Sangaris, the French peacekeeping effort in 
the Central African Republic.  

The airborne photos used to illustrate 
this article were shot from an AdlA 
C-135FR Stratotanker high above the 

Central African Republic.
The worsening threat from the militant 

Islamist group Boko Haram in the Lake Chad 
area led to the engagement of Chad and 
Niger in early 2015.  Chad launched its Su-25 
Frogfoot fighter-bombers and Mil Mi-35 Hind 
gunships.

Reconnaissance, Strike  
and Close Air Support
In Africa, Rafales fly reconnaissance and 
show of presence missions in support of 
ground forces.  Sorties typically last five 
to eight hours and weapons are regularly 
dropped on a variety of targets, sometimes in 
direct support of French troops.  

Lieutenant Colonel Danny (all names 
withheld for security reasons), Commander 
of the Rafale detachment in N’Djamena said: 
“Here, we always operate as a two-ship 
formation, with one aircraft configured for 
reconnaissance and the other for CAS.  
The first one is fitted with a Pod Reco NG 

recce pod for activity detection, pre-strike 
reconnaissance, target identification, 
battle damage assessment, and route 
reconnaissance. 

“This system is fully capable of 
photographing small, fleeting targets at long 
distances.  So we do not have to overfly 
a target to obtain good-quality imagery 
and the enemy will not know it has been 
photographed.  It provides up-to-date 
airborne imagery and vital intelligence to the 
decision-makers.

“The second Rafale is configured for 
bombing, usually with four GBU-12 Paveway 
II laser-guided bombs and a Damoclès 
targeting pod.  If required, to obtain a 
specific military effect, our Rafales can 
carry up to six AASMs each.  All aircraft fly 
with a full load of 30mm ammunition for the 
30M791 cannon.  

“The gun is particularly useful as we can 
either fire warning shots or destroy our 
target.  After a show of force, warning shots 

1

2

1 This M88 turbofan has been removed for routine maintenance.  
The Rafale’s ease of maintenance is a major advantage for opera-
tions from austere bases in Africa.  2 This Rafale is inspected at 
N’Djamena after a long mission over the Sahara desert.
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are usually sufficient to deter an attack 
on our troops.  In Africa, the cannon is 
undoubtedly the ideal tool to progressively 
increase the level of effect.”

Network Centric
Network-centric warfare is now the norm 
for the fully digitalised French land and air 
forces.  An increasing number of French 
platforms are fitted with the Link 16 data 
link.  The formidable capabilities of the data 
link are being exploited to the full in Africa: a 
number of transmitters/repeaters have been 
strategically positioned by the Armée de 
l’Air in various locations in Mali and Chad to 
ensure full coverage in the Sahelo-Saharan 
Strip.

Thanks to the Link 16, Rafales can easily 
plug into the command and control network. 

Experienced EC 1/7 Rafale pilot Capitaine 
Swinda said: “Via Link 16, we can speak to 
the C2 [command and control], with ranges 
significantly greater than standard VHF and 
UHF radios.  

“We also rely on the link for enhanced 
situational awareness and deconfliction 
between us and our wingman.  This proves 
very useful when we split to work on two 
separate targets, a common occurrence 
when we are tasked for reconnaissance and 
ISTAR missions.”

Flexible Assets
All missions conducted in Africa by AdlA 
aircraft are tasked by the JFAC AFCO (Joint 
Force Air Component African Command) at 
Lyon Mont-Verdun, home of the French Air 
Force’s underground operations centre.  The 
JFAC AFCO is staffed by AdlA personnel, 
with liaison officers from a number of foreign 
countries.  

Lt Col Danny said: “After getting airborne, 
we are often retasked.  The Rafale is 
inherently flexible and we can rapidly switch 
from one mission to another, or even from 
one operation to another, from Barkhane to 
Sangaris or vice versa.  

“We mainly operate in the eastern part of 
the Barkhane theatre, but we occasionally 
cross into the western part because the 
Mirage 2000Ds at Niamey cannot carry a 
recce pod and the Rafales are needed there 
for high-resolution imagery of specific points 
of interest.  

“A lot of people think that the use of air 
power is rather rigid but, since the war in 
Afghanistan, we have proved on countless 
occasions that we can pinpoint targets and 
destroy them while respecting stringent rules 
of engagement in order to avoid collateral 
damage and civilian casualties.”

With distances from N’Djamena to the area 
of operations exceeding 2,000km (1,075nm), 
the Rafale’s endurance is ideal for a theatre 
where tankers are scarce, distances long and 
diversion options few and far between.  

Sorties are flown with support from French 
tankers stationed in N’Djamena and Niamey, 
or from US Air Force KC-135R Stratotankers 
deployed to Morón Air Base, Spain.

Weather
Weather conditions in Africa are extreme with 
temperatures routinely exceeding 40°C.  This 
calls for great care when planning fast jet 
operations.  

The runway at N’Djamena is only 9,100ft 
(2,800m) long, with no arresting barrier.  
During the hottest part of the day, Jaguars 
and Mirage F1s faced strict limitations and 
often had to take off with partial fuel, relying 
on in-flight refuelling to enable sufficient 
range.  Rafale pilots always maintain enough 
fuel to divert to Abéché or Faya-Largeau, 
400nm (740km) away.  As a result, fuel 
reserves in Africa are twice what they are in 
France.  

Powered by two Snecma M88-2 
turbofans, the Rafale can easily take off from 

the airfield when configured with a heavy 
weapons load.

In Chad, pilots often encounter sand 
storms with clouds of dust that extend up to 
20,000ft (6,096m) Rafales can fly above or 
around them.  

In summertime, when the Intertropical 
Convergence Zone moves north, the weather 
further deteriorates.  Huge thunderstorms 
sometimes necessitate a re-routing of several 
hundreds of kilometres and cause heavy, 
often torrential, downpours that quickly 
flood runways.  To be continued

3
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3 A Rafale taxies out from a shelter at Niamey 
after a two-ship formation diverted there for 

operational reasons.  4 Rafale pilots in the 
Armée de l’Air spend a lot of time abroad.   

As a result, they have amassed a large 
amount of operational experience.
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T
he Groupe de 
Ravitaillement en 
Vol 2/91 ‘Bretagne’ 
is currently heavily 
engaged in combat 
operations in Africa and 
the Middle East.  

The unit, which 
belongs to the Forces 
Aériennes Stratégiques 

(FAS), the Armée de l’Air (French Air Force 
or AdlA) Strategic Air Command, has 11 
C-135FR Rénovés Standard 2 (upgraded 
standard 2) and three KC-135R tankers.  

The KC-135Rs, obtained second-hand 
from the US Air Force, are undergoing a 
major upgrade that will bring them up to 
Global Air Traffic Management and Block 40 
standard, the very same standard already 

in service with the US Air Force.  The Block 
40 will be a culture shock for GRV 2/91 as 
the aircraft is now flown by a crew of three 
(captain, co-pilot and boom operator), the 
navigator having been dispensed with.  At 
the time of writing, upgraded KC-135Rs had 
not been cleared for combat operation.

Barkhane Tankers
Africa is a huge continent with airfields 
few and far between.  As a result, fighter 
operations cannot be carried out without 
tanker gas.  Mirage 2000s and Rafales 
require air refuelling to reach their operating 
areas in northern Chad, Niger and Mali from 
the air bases at Niamey and N’Djamena.  
Two C-135FRs, each with two crews, are 
currently deployed in Africa, one in Chad and 
one in Niger.

Before each deployment, a French tanker 
undergoes specific maintenance in order to 
deploy with at least 200 flying hours available 
before the next major inspection is due.  This 
helps minimise the number of unproductive 
tanker rotations between France and the 
forward operating bases in Africa.

The US Air Force also provides tanker 
support to the French armed forces, with 
KC-135Rs forward deployed to Morón Air 
Base, in Spain.  Aircrews from both nations 
were tasked by the JFAC AFCO (Joint Force 
Air Component African Command), at Lyon 
Mont-Verdun.

Missions were generally allocated to 
French tankers for Rafales and to American 
tankers for Mirage 2000s.  With a ‘Bretagne’ 
tanker now based at Niamey, the French 
fighters no longer rely on US Air Force 
aircraft.

French Stratotankers conduct two 
missions in Africa: they supply fuel to the 
fighters and act as communication relays.  
The C-135FR is fitted with an extensive suite 
of radios that enable its crew to remain in 
direct contact with their command, including 
the JFAC AFCO HQ in France.  With an 
increasing number of ground-based relays 
set up during the last two years, the quality 
of radio communications has dramatically 
improved.

When fitted with a Morphée kit, the 
C-135FRs are also available for medical 
evacuations.  They supplement Armée de 
l’Air Falcon 900 and Falcon 2000 business 
jets and offer additional medevac capabilities 
should heavy casualties be suffered by 
French forces in the area.

Crew of Five
On average, FAS air and ground crews 
spend six weeks abroad followed by 
four months in France.  They alternate 
deployments between Opérations Barkhane, 
in the Sahara, and Chammal, in Iraq.  The 
only exceptions are the ‘Bretagne’ boom 
operators, who are trained to operate the 
rigid boom and are usually sent to Al Dhafra 
Air Base, in the United Arab Emirates, from 
where they can refuel boom-compatible 
aircraft – B-1Bs, E-3 AWACS, F-15Es, and 
F-16s for example – all engaged against IS 
in Iraq.

In Chad, tanker aircrews typically log 
around 60 flying hours in six weeks thanks 
to excellent aircraft availability generated 
by a good allocation of spare parts and 
the efforts of the engineers detached from 
Istres.  On average, each crew flies once 
every three days and remains permanently 
available should the situation on the ground 
deteriorate.  They can react rapidly and refuel 
the Rafales supporting troops in contact.

While C-135FR crews comprise four 
aviators in France (captain, co-pilot, 
navigator and flight engineer/boom operator), 
in Africa they are allocated one additional 
person to help handle the survival kit that 
would be air-dropped from the tanker should 
a fighter pilot eject.

The Stratotanker always carries an  
air-droppable container known as a  
Sater (Sauvetage terrestre, land rescue) 
which contains survival equipment, 
including a shotgun, water, a first aid  
kit, blankets and flares.

         STRATOTANKERS OVER  

   AFRICA

1 The C-135FR’s instrument panel betrays the age of the aircraft.  2 The navigator’s instrument panel 
has recently been modernised with a modern flight management system for ease of operation.   

3 The ageing C-135FR still provides sterling service to the Armée de l’Air.   
No mission could be undertaken in Africa without tanker support.
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         STRATOTANKERS OVER  

   AFRICA
Henri-Pierre Grolleau flew on an Armée de l’Air C-135FR Stratotanker over Africa 

and witnessed the air refuelling support provided to Mirage 2000s and Rafales

3
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Stratotanker aircrews are trained to release 
the container from a height of 300ft (92m) 
above the survivor.  The � rst-response kit 
is dropped from a dedicated cradle located 
next to the lateral door at the rear right of 
the fuselage.  The Sater container is big and 
heavy and requires two men to handle and 
push it off the aircraft, hence the requirement 
for an additional crew member for every 
mission � own from N’Djamena or Niamey.

Operations
Tanking operations in Africa are signi� cantly 
different from those conducted in France: the 
weather and environment have an adverse 
effect on procedures used on a daily basis 
by FAS aircrews.  Take-off performance is 
often an issue, even for the CFM56-powered 

C-135FR: the runway at N’Djamena is only 
9,186ft (2,800m) long, and is built on a 
plateau, 968ft (295m) above sea level.  

Due to the extreme heat and altitude, 
the air is less dense, the wings provide a 
reduced amount of lift and engines deliver 
less thrust, which is a major problem in 
the summer.  Depending on the forecast 
temperature, fuel levels inside the C-135FR’s 
tanks have to be adjusted daily, meaning the 
tanker will never take off from N’Djamena 
in the summer months with a full load of 
internal fuel.  In Niamey, the runway is longer 
allowing departures at higher weights.  In 
July and August, when temperatures peak, 
it is sometimes more ef� cient to launch 
a Stratotanker from Istres – one of the 
longest runways in Europe – for a mission in 
Northern Chad or Niger, as its fuel give-away 
capability will be higher than that of a tanker 
launched from N’Djamena.

Diversions are a constant problem for 
� ghters and tankers alike as Capt C, one 

of two C-135FR pilots in N’Djamena during 
the author’s visit to Chad explained: “To be 
honest, we do not have that many options.  
In daylight, we choose Garoua, in Cameroon, 
as our primary diversion.  

“At night, we select Libreville [Gabon] and 
Niamey, which are even further away, forcing 
us to keep larger fuel reserves.”  Great care 
must be taken in the mission preparation to 
make sure the Rafales will have the longest 
possible time on station.  In N’Djamena, the 
C-135FR and the Rafales are co-located, 
which makes for easier mission planning.

Freedom of Action
With more than 10,000 � ights per day, the 
airspace in France is one of the busiest in 
the world.  As a result C-135FRs have to 
maintain strict racetracks de� ned by the 
military authorities in close co-operation with 
the Direction Générale de l’Aviation Civile, the 
French Directorate General of Civil Aviation.

“In France, we always train in the same 

1 & 2 A recce-confi gured Rafale receives fuel 
from a C-135FR Stratotanker over the Central 

African Republic.  3 The Sater air-droppable 
container contains survival equipment.  It is 

located in a cradle at the rear of the C-135FR’s 
main cabin.  4 Routine maintenance and refuel-

ling is completed at the end of a mission over the 
Central African Republic.
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areas and accurately follow the same orbits 
day after day,” continued Capt C, “The 
French racetrack orbits are all named after 
women’s � rst names: ‘Simone’, in Central 
France, ‘Judith’, close to the Pyrenees, 
‘Marie’, near the border with Germany.

“We follow precise patterns called ‘Modulo 
15’ or ‘Modulo 20’, which are � own in 15 
or 20 minutes respectively.  The location of 
each orbit is determined by a � xed point and 
the orientation of the racetrack legs.

“In Africa, we have more � exibility: the 
airspace in Chad, Mali, Niger or in the Central 
African Republic are nearly empty, and we 
can adapt our trajectories and our operating 
areas to better meet the needs of the Rafales 
and Mirage 2000Ds.

“We leave the upper altitude blocks to 
airliners and take the ones below.  We do 
not have pre-de� ned air refuelling axis but 
we operate in large areas allocated to us in 
which we can move around freely.

“We are also allocated air refuelling 

corridors in which we can refuel � ghters en-
route during transits to and from operating 
areas.  Depending on their mission pro� le, 
the � ghters give us coordinates and timings 
for the rejoin.  For safety reasons, we 
regularly broadcast our position on an auto-
info frequency used by other pilots in Africa.

“On average, mission duration varies 
between four and seven hours and we often 
� y at our best range speed to increase time 
on station [225kts indicated air speed at 
Flight Level 295 at a typical weight high 
above the Central African Republic].”

Severe Weather
Weather conditions in Africa can negatively 
impact air refuelling procedures.

François, the then commander of the 
Mirage 2000D detachment in Niamey 
explained: “The environment is clearly an 
issue here.  The desert radiates back the 
heat and creates powerful thermals which, 
in turn, generate strong turbulence at the 

medium and high altitudes we operate at.
“Over the Sahara desert, turbulence 

is extremely violent, but thankfully highly 
localised, appearing and dissipating quickly.  
As soon as we enter turbulence, we ask the 
tanker to move to another area.  Both French 
and American tanker crews are extremely 
� exible in meeting our requirements.”

Rafales and Mirage 2000Ds are 
quasi-exclusively refuelled via the wing-
mounted Flight Refuelling (now Cobham) 
Mk32 refuelling pods.  This signi� cantly 
helps speed up the refuelling of a two-
ship formation and increases combat 
cohesion.  Two � ghters can be replenished 
simultaneously, dramatically reducing the 
amount of time needed and giving each 
� ghter the same amount of fuel when they 
leave the tanker.  

The pods are extremely sensitive to 
turbulence, and air-refuelling can rapidly 
become hazardous.  In that event, the tanker 
captain might decide to use the retractable 
centreline BDA (boom-drogue adaptor, in 
US Air Force parlance, which allows probe-
equipped fast jets to be refuelled) instead of 
the under wing pods.  

The BDA’s hose is much shorter than 
those of the wing pods which have 
a tendency to whip up and down in 
turbulent air.  That can cause the tip of 
the � ghter’s air refuelling probe to shear 
off and ingest into the intake.  That’s a 
dramatic situation for a single-engine 
Mirage 2000D.  To be continued
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I
t is rare today for an all-new manned 
combat aircraft to make its maiden � ight 
just 23 months after the development 
go-ahead.  But exactly that happened with 
Textron AirLand’s Scorpion, a low-cost, 
combat-capable, long-endurance jet 

The Scorpion has been a real surprise 
since its launch on September 16, 2013.  
The aircraft is the result of a joint venture 
between industrial giant Textron and 

AirLand Enterprises, formed with the sole 
purpose of rapidly designing and � ying a 

multi-role combat aircraft. 
Now there’s focus on whether the 

company can secure its � rst contract within 
two years of Scorpion’s maiden � ight on 
December 12, 2013.

Simple and Affordable 
The Scorpion concept is for a simple and 
affordable combat aircraft capable of 
intelligence, surveillance and reconnaissance 
(ISR) and light strike missions in a ‘semi-
permissive’ environment.

The twin-engine, twin-seat jet is modular 
by design and adaptable for different 
missions.  It is large enough to accommodate 
a comprehensive mission payload and 
internal fuel, enabling it to loiter in the air for 
longer than armed turboprop counterparts.  

At the same time it is faster and boasts 
a much higher operational ceiling.  All this 
gives it the capability to perform taskings 
previously undertaken by more expensive 
supersonic combat jets.

There are a number of missions, 

especially in low-intensity con� icts, that 
could be performed in a much more cost-
effective manner if assigned to light attack/
reconnaissance jets such as the Scorpion.  
Due to the lack of such aircraft, these 
missions are handled by more expensive 
tactical � ghters. 

A recent example is the Boeing F-15E 
Strike Eagle’s use in Afghanistan, where 
the sophisticated supersonic machine 
– designed and equipped to penetrate 
well-defended airspace during long-range 
interdiction missions – was extensively used 
for close air support (CAS) against a low-tech 
enemy lacking any meaningful air defence.  

No doubt the F-15E did its patrolling and 
bomb-delivering job well, but at a hefty direct 
cost.  Furthermore, the Afghan CAS missions 
consumed a lot of lifetime on one of the US 
Air Force’s high-end strike assets. 

The Scorpion can be an attractive 

The capabilities and potential of the Textron AirLand Scorpion have been showcased 
globally this year, as Alexander Mladenov and Krassimir Grozev report

SCORPION 
SPECIFICATIONS
Wing span: 47ft 4in (14.43m)

Length: 43ft 6in (13.26m)

Height: 14ft (4.30m)

Wing area: 3,120sq ft (289.90m2)

Empty operating weight: 11,800lb (5,352kg)

Maximum take-off weight: 
21,250lb (9,639kg)

Maximum internal payload: 
3,000lb (1,400kg)

Maximum internal fuel load:  
9,000lb (4,080kg)

Maximum load on wing pylons: 
6,200lb (2,813kg)

Ferry range: 2,400nm (4,400km)

Top speed: 455kts (843km/h)

Top Mach number: 0.78

Service ceiling: 45,000ft (13,720m) 

Sc orpion’sSc orpion’s

The Scorpion will be able to carry 6,200lb of 
payload on wing hardpoints and a further 3,000lb 

in the internal bay.  Jim Haseltine/Textron AirLand
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alternative, 
offering modern 
sensors and weapons 
and jet performance combined 
with affordable acquisition and 
operating costs.  Textron AirLand claims 
the estimated operating cost for the type is 
$3,000 an hour versus $25,000 for the F-16 
(according to US Air Force estimates).    

According to Dave Sitz, an engineering 
flight test specialist with the Textron AirLand 
design and development team, the concept 
behind the Scorpion is to offer an aircraft that 
has both affordable acquisition and operating 
costs.  And this aircraft is capable of carrying 
out 80-90% of the missions handled by the 
modern multi-role fighters today.

Textron’s chief executive officer Scott 
Donnelly said during the Paris Air Show that 
the target market is a hybrid of both ISR 
and light attack: “The aircraft was designed 
because we saw a very, very large gap 
between very high performance aircraft and 
single-engine turboprops.”

He added that Scorpion’s acquisition cost 
would be less than the cost of upgrading 
existing aircraft, such as the A-10 or F-16, 
while its sustainment costs are expected to 
be much lower than either existing warplane.   

The Scorpion has been designed to 
be flexible and suitable for a multitude of 

missions, 
such as light 
attack, counter-insurgency, 
counter narcotics, air patrol, 
local interdiction, border patrol, maritime 
surveillance and disaster support.  It is 
also advertised as fully capable for fast jet 
training.

Using modern sensors and guided 
weapons most, if not all, of its combat 
missions could be performed at 15,000ft 
(4,573m) or above, with the aircraft out 
of reach of an enemy’s small arms fire 
and its man-portable air defence systems 
(MANPADS).

The Scorpion has impressive short-field 
capabilities.  It can operate from 2,000ft 
(610m) strips at maximum take-off weight, 
while the trailing-link main undercarriage 
units allow operation from rough surfaces.

When asked to compare the Scorpion with 
the light turboprop-driven attack aircraft such 
as the AT-6 Wolverine and Embraer EMB-

314 Super 
Tucano, Sitz 
said: “Beechcraft, the AT-6’s 
manufacturer, is now part of Textron, so 
now we are working on both the Scorpion 
and AT-6.  These two types offer similar 
capabilities and complement each other.  
The AT-6 is at half of the Scorpion price but 
is limited to a 28,000ft [8,536m] ceiling and 
has two times slower speed.  

“The Scorpion, in turn, is able to fly 
above 45,000ft [13,720m] and can loiter in 
the area of interest for four to five hours, 
while the AT-6 can fly two to three hours 
with tanks.  So, they are similar, but are 
placed into different market niches and are 
being targeted towards different categories 
of customers.”

1 2
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Testing 
The sole Scorpion 
prototype was 
completed in November 
2013 and started its first 
taxiing trials on November 
25 that year.  The 75-minute 
maiden flight took place on 
December 12 at McConnell Air 
Force Base in Wichita, Kansas.  

AirLand’s chief pilot Dan ‘Shaka’ 
Hinson, a former US Navy fighter pilot with 
500 carrier landings under his belt, was 
behind the controls in the front cockpit, 
while test engineer Sitz occupied the rear 
seat. 

Flight testing in the first half of 2014 
expanded the flight envelope up to 455kts 
(842km/h).  The first long-range flight across 
the Atlantic was in July, with the Scorpion 
travelling 4,700nm (8,700km) to visit the 
Royal International Air Tattoo and the 
Farnborough International Air Show. 

At that time, Textron AirLand had 
completed tests on the aircraft’s 
performance, systems and capabilities 
during the first 100 flight hours.  The 
aircraft met its $3,000 per hour operating 
cost target in its first year of flying, 
demonstrating a 95% availability rate.  

By January this year, the Scorpion 
had been flown to a maximum speed of 
455kts (843km/h) and a maximum ceiling 
of 45,000ft (13,720m), demonstrating an 
endurance of 4.2 hours on internal fuel.  

The 
aircraft also 
made a successful 
intercept of a slow-flying 
Cessna 182 flying below 120kts (223km/h) 
calibrated air speed, while its flaps-down 
stall speed was as low as 86kts (160km/h). 

Recent design changes include the 
installation of an airbrake (to the upper rear 
fuselage) in addition to improved anti-skid 
braking capability and anti-icing system 
equipment.

The second Scorpion will be built in the 
production-standard version and will take 
to the air in the first part of next year.  A 
certifiable production-standard aircraft, 
its wing will have 6° more sweep to clean 
up the weight balance.  Its trailing-wing 
undercarriage will be redesigned and 
made lighter, freeing up an additional 150lb 
(68kg) in payload capacity, and it will have 
slightly rounder engine intakes.  The most 

significant 
airframe design 
change, however, will see 
the installation of a new horizontal stabiliser.  
Instead of being fixed, it will become an 
all-moving trimmable tailplane to give better 
high-speed manoeuvrability.  The aircraft 
will also feature a wider nose, enabling the 
installation of an air-to-air radar.

Sitz hinted weapon testing may begin this 
year, but this would be an ambitious target.  

He said: “It will depend on the availability 
of a launch customer and its specific 
requirements.  And it also depends on the 
other elements of the programme.  So, we 
can begin weapon testing but right now it 
is not the highest priority.  The sky is the 
limit in terms of what we can integrate on 
the aircraft depending on what [a] customer 
wants. 

“We have demonstrated the capabilities 

1 Synthetic vision, including ‘Highway in the Sky’ functionality, shows terrain, 
obstacles and traffic in 3D on the primary flight display. All photos Alexander 

Mladenov unless stated  2 A Bulgarian Air Force pilot works through pre-flight 
checks prior to a demonstration mission with an Textron AirLand test pilot.



1 Textron AirLand says the Scorpion complements the capabilities of the Beechcraft AT-6, another member of the Textron family.  Jim Haseltine/Textron AirLand  
2 The widely spaced 4,000lb Honeywell TFE731-40AR-3S turbofans are one of several proven, commercial off-the-shelf elements of the Scorpion’s design.
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of the ground surveillance radar.  In theory, 
we can fit an air-to-air radar and integrate 
air-to-air missiles, but [we] will not do this if 
we lack a customer.  

“We are now using civilian-certified 
avionics and are were happy with it since 
it has been certified and used on other 
types of aircraft.  The avionics have open 
architecture and we can add new items.  We 
have a basic aircraft available that can be 
customised for our future.” 

Weapons and Sensor Options  
Textron AirLand promotes the Scorpion as 
a manned long-endurance alternative to 
UAVs, boasting a two-sensor payload and 
free from UAVs’ restrictions when operating 
in non-segregated airspace.  Its wing design 
is optimised to extend the aircraft’s loiter 
time over a target for up to five hours.

The Scorpion was displayed at 
Farnborough in 2014 with an array of guided 
weapons under the wings.  Each wing has 
three pylons and the inner one is plumbed 
for the carriage of external tanks.  The 
guided weapons shown on the aircraft last 
year included the Griffin low-impact missile, 
GPS-guided Small Diameter Bomb, Joint 
Direct Attack Munition, G-CLAWS guided 
munition, Enhanced Paveway IV laser/
GPS-guided bomb, laser-guided Hellfire 
anti-tank missile and laser-guided Directed 
Attack Guided Rocket.  When used in the air 
intercept role, the Scorpion can be armed 
with gun pods and infrared-guided air-to-air 
missiles.

There are currently no plans for the 
integration of specific weapons and this would 
be undertaken only upon customer request. 

The sensor suite can be carried on two 
retractable mounts under the fuselage 
(housed in the internal bay when retracted) 
and a forward-looking air intercept radar 
can be carried in the nose.  One of the belly 
mounts has an L-3 Wescam MX-15 HD 
sensor turret with forward looking infrared/
electro-optical camera and various laser 
devices (range-finder, designator, pointer, 
etc), which is useful for a variety of patrol 
missions over land and sea.  

The picture derived from the sensors is 
shown on a 15 inch (381mm) colour display 
in the rear cockpit, which is also equipped 
with a joystick to control the MX-15 and a 
stowable keyboard. 

This year, the Scorpion was shown 
carrying the Thales I-Master radar with 
a 360° coverage.  This lightweight, high-
performance radar operates in combined 
synthetic aperture radar (SAR) and ground 
moving target indicator (GMTI) modes.  The 
radar provides all-weather surveillance 
capability, highly useful in the ISR role.  
Thales claims high-quality imaging is now 
possible in environments such as cloud 
and smoke, while the GMTI enables the 
detection of both vehicle and infantry 
movements at ranges of up to 11nm (20km). 

There is already a plan to replace the 
I-Master radar with the more capable Thales 
Searchmaster radar to enable a maritime 
patrol capability.  The Thales’ low-cost 
helmet-mounted display, also named 
Scorpion, is also on offer for the crew 
members and has already been tested.

Colombia and Eastern Europe 
Textron AirLand says there is the potential 

for 2,000 Scorpions to be sold globally.  If 
the first delivery contract is signed by the 
end of this year, then production could be 
launched in 2016, with the first deliveries in 
the first half of 2017.  The production time is 
estimated at between 15 and 18 months.

The Scorpion has been demonstrated 
globally in 2015.  In late April and early May, 
the Scorpion flew from Wichita to Apiay 
Air Base in Colombia to demonstrate its 
capabilities to the Fuerza Aérea Colombiana 
(FAC, Colombian Air Force).  The ten-day 
trip saw 6,627nm (12,286km) travelled in 17 
sorties and 28 hours of total flight time.

The Scorpion was then once again taken 
to Europe.  At the Paris Air Show in June, 
Bill Anderson, the Vice-President of Military 
and Government Programmes at Textron, 
said the company is far beyond initial 
discussions with three customers.  The first 
formal proposal was submitted in June for a 
significant programme.  

Anderson cited South America, North 
America, the Pacific Rim, the Middle East, 
and Europe as potential markets.  Nigeria 
is among the most serious potential 
customers for the Scorpion in its light 
attack configuration as the country looks to 
acquire new weapons to combat Islamist 
militants operating in its territory. 

After Paris, the Scorpion gave 
demonstrations in Bulgaria and Romania.  
There, the Scorpion was promoted as a 
modern lead-in fighter trainer to succeed 
these air forces’ legacy jet trainers, the 
L-39ZA and IAR-99 respectively, capable 
of training pilots destined to fly modern 
supersonic fighters, such as the F-16.   

The aircraft then flew to the United 
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Kingdom, where it attended the Royal 
International Air Tattoo (RIAT) between July 
17 and 19.  During its visit to the UK, the 
aircraft also participated in exercises with 
the Royal Navy and Fleet Air Arm, and was 
again flown by test pilots and engineers 
from QinetiQ’s Empire Test Pilots’ School 
at Boscombe Down, Wiltshire, under the 
Fast Jet Test Pilot and Flight Test Engineer 
training courses.  

Upon arrival at RIAT the sole Scorpion 
prototype had accumulated 451 flight hours, 
an additional 39 hours since departing Paris 
a month earlier.

Royal Navy Demonstration
The demonstration programme performed 
in July for the Royal Navy included a 
series of eight flights from Royal Naval 
Air Station Culdrose in Cornwall.  The 
Scorpion was tasked with inspecting 
maritime surface contacts by observers 

aboard a Sea King ASaC7 from 849 Naval 
Air Squadron.  According to information 
released by Textron AirLand, Royal Navy 
crews were able to use the Scorpion for 
valuable controller experience, while the 
company was able to put the recently 
integrated Thales I-Master radar through 
its paces in a maritime environment.  
The L-3 Wescam MX-15 electro-optical/
infrared sensor was also used during the 
demonstrations.

Dan Hinson, who flew the aircraft during 
the June-July 2015 European tour, said the 
aircraft proved exceptionally reliable, with 
no unscheduled maintenance required.  

Textron AirLand is also looking for 
opportunities within the US military, but 
the chances of sales to domestic defence 
customers appear slim.  Although the 
Scorpion is also offered in a jet trainer 
configuration, the US Air Force’s T-X trainer 
programme is far beyond the capabilities 
offered by Textron AirLand’s platform.  The 
draft performance characteristics of the 
T-X requirement call for a completely 
different high-end supersonic jet. 
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DESIGN APPROACH 
The Scorpion has a rather conservative 
airframe design, with a high-mounted 
wing, twin outward-canted fins and 
two widely spaced turbofan engines.  
The fuselage has a pear-shaped cross-
section and its rear section is flat, 
extending into a beaver-tail. 
The straight, all-composite, one-
piece wing has a span of almost 
48ft (14.6m) and has area-increasing 
flaps that provide a useful degree of 
short-field capability. 
The two-seat tandem cockpit is 
equipped with ejection seats.  To 
simplify the design and reduce costs, 
the aircraft uses a conventional 
mechanical control system with direct 
linkages between the cockpit controls 
and the control surfaces situated on 
the wings, fins and stabiliser. 
The airframe is made predominantly 
from composite materials and its 
service life is set at 20,000 flight hours.
The Scorpion project sought to 
deliver a baseline versatile platform 
that is configurable with specific 

tasks.  The flexibility of its use is 
possible thanks to the 14ft x 3ft (4.3m 
x 0.9m), rapidly reconfigurable and 
cooled payload bay in mid-fuselage.  
It was designed to accommodate 
various modular payloads for ISR 
and targeting, self-protection aids, 
communication equipment or an 
additional fuel tank for increased 
range and endurance. 
The inner hardpoint under each 
wing, plumbed for the carriage 
of external fuel tanks, is rated at 
1,750lb (794kg).  The centre and 
outer hardpoints are rated at 950lb 
and 400lb (431kg and 181kg) 
respectively.  The total external 
payload is 6,200lb (2,812kg). 
In an effort to keep Scorpion’s 
cost under $20 million – a figure 
that relates to the high-end version 
equipped with modern ISR sensors 
and guided weapons – the design 
team used or adapted existing parts 
and technologies, mostly taken from 
business jets.  

Only the undercarriage, supplied by 
Textron’s Cessna division, is custom-
designed in-house.  Commercial 
off-the-shelf components include 
the hydraulically boosted elevators 
and the power control actuators for 
the ailerons (both adapted from the 
Cessna Citation X), the pitot-static 
system (borrowed from the Cessna 
Citation M2) and the flap actuators 
(from the Cessna Citation XLS).  
Most of the flight/navigation 
avionics, such as the traffic alert and 
collision avoidance system (TCAS), 
terrain awareness and warning 
system (TAWS) and wing/horizontal 
stabiliser leading edge anti-ice 
systems, were also taken from 
production business jets.  
Martin-Baker provided off-the-shelf 
Mark 16 ejection seats, Pacific 
Scientific produced the bubble 
canopy, while cockpit displays came 
from Genesis (formerly Chelton) and 
avionics from L-3.
The Honeywell TFE731-40AR-3S 

turbofans, each rated at 4,000lb 
(18kN), are proven, having previously 
been used on the Bombardier 70/75 
and Gulfstream G150 business jets.  
Textron AirLand’s chief pilot Dan 
‘Shaka’ Hinson told AIR International 
the engines were selected for their 
efficiency, reliability and ability to 
withstand repeated loads of 6g to 
8g.  The aircraft is designed with 
modularity for the engines, so it 
could easily accommodate larger 
or smaller engines if requested 
by specific customers.  There is 
an option for adding air-refuelling 
capability provided by Cobham. 
As a whole, 70% of the Scorpion 
parts came from Cessna’s inventory, 
21% were commercially available 
and only nine parts are unique to the 
aircraft and so had to be custom-
designed and built.  
The certification process for the 
type will be performed to Federal 
Aviation Administration-approved 
US Air Force standards.
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The 120TP feels, and flies,  
more like a jet than a propeller-driven aircraft.  
All photos Christoph G Schubert/Grob Aircraft unless stated.
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GROB G120TP COMMERCIAL

A
s we slew sideways 
through the sky I roll 
upright and grimace, 
“You know, I think 
those Immelmans 
still need a lot more 
work, Tom”.  “Well”, he 
replies diplomatically, 
“I definitely do see 
some improvement!”

As Grob’s Tom Reinert and I approach the 
Grob G120TP gleaming in the late afternoon 
summer sun, I note that aerodynamically it 
is very clean, with the only anomaly being a 
relatively large ventral strake under the fin.  
From the tip of the sharp-pointed spinner 
to the top of the sweptback fin, it’s a very 
attractive aircraft that exudes power and 
purpose.  I even like the ‘shark-teeth’ cowling.  

Based on the successful piston-engined 

G120A, the G120TP is a much more 
potent machine, courtesy of its powerful 
Rolls-Royce M250-B17F turboprop.  This 
very compact turboshaft engine has an 
excellent power-to-weight ratio (it weighs 
only 96kg/211lb yet can produce up to 
456shp/340kW) and spins a five-blade MT 
constant speed/reversible propeller.  

Access to it is excellent, as a large 
section of the top cowling hinges open on 

Twenty-First Century Trainer

Dave Unwin flies the Grob G120TP –  
a high performance aircraft that’s been selected for military training in the UK
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COMMERCIAL GROB G120TP

both sides.  Fuel is contained in a pair of 
integral wing tanks with a total capacity 
of 290kg (639lb).  A retractable tricycle 
undercarriage is fitted, and I note the demo 
aircraft is trialling dual Berringer hydraulic 
brakes on the mainwheels (Cleveland 
brakes are standard).  The nose leg retracts 
backwards into the fuselage and the 
mainwheels retract inwards into the wings.  
Consequently the wheel track is quite wide.  
The nosewheel is completely covered when 
retracted but the mainwheels are not.  

Not fitting doors to the wheel-wells probably 
contributes to the G120TP’s impressively 
high VLE (maximum landing gear extended 
speed).  The wings feature impressively large 
upswept winglets and powerful LED landing 
and taxi lights built into each wingtip, but what 
really caught my eye was the size of the pitot 
(it’s huge!) and the very neat direct-reading 
analogue fuel gauges flush-mounted in the top 
of each wing near the root.  

Elevator, aileron and rudder trim can all be 
adjusted in flight; the elevator uses trim tabs 
while the ailerons and horn-balanced rudder use 
a spring-bias system.  The electrically actuated 
flaps are of the slotted type, but unlike the Grob 
G115E there is no wash-out in the wing.

Construction  
Build quality is very high.  While visiting Grob’s 
base near Munich I went on a factory tour and 
saw exactly how the aircraft is constructed.   
I was particularly impressed by how many of 
the components are built in-house, greatly 
reducing the company’s reliance on external 
suppliers.  The fuselage is quite interesting 
in that it is of a semi-monocoque design 
constructed from two vertically split halves 
made almost entirely from composite materials, 
primarily carbon-fibre reinforced plastic (CFRP) 
covered with a gel-coat and then painted with 
‘two-pack’ polyurethane paint.  

The wings and tailplane are of the 
‘sandwich’ type, with a honeycomb core 
covered with CFRP skins, while the flying 
controls are made from rigid foam covered 
with fibreglass.  As composite aircraft do not 
conduct electricity very well, and the G120TP 
is IFR (instrument flight rules)-certified, I was 
curious to learn how it handled a lightning 
strike.  A special conductive layer underneath 
the paint does the job.   

The result is a beautifully-made corrosion-
proof airframe stressed for aerobatic 
manoeuvres up to +6/-4g with a service life of 
15,000 hours and no Fatigue Index.  I asked 
Tom if very high ambient temperatures had 
ever caused problems, but he just smiled and 
said no.  The United Arab Emirates Air Force 
had never had an issue with its G115s, and nor 
have the German Air Force with the G120As 
it uses in Phoenix, Arizona – and summer 
temperatures at both Al Ain AFB and Luke AFB 
regularly exceed 40ºC (104oF).

Cockpit 
In keeping with military philosophy (and also 
for pilots who may eventually be streamed 
on to helicopters or become co-pilots on 
transport aircraft), the cockpit is configured 
to be flown solo from the right seat, so Tom 
suggests I fly from there.  With the big bubble 
canopy slid right back access to the cockpit 
via sensibly-sized non-slip wingroot walkways 

is excellent, so I shrug into my parachute, sit 
in the right seat, adjust both it and the rudder 
pedals and then strap myself in.  The five-
point harness is very good, possibly the best 
I’ve seen in an aircraft in this class, as the lap 
and crotch straps offer plenty of adjustment 
and the shoulder straps are of the inertia reel 
type which can be locked for take-off and 
landing.  The seat shells are also very strong, 
being rated for up to +26g.

I then begin to assess the overall layout 
of the controls and instruments while Tom 
settles into the other seat.  An ex-Luftwaffe 
major and Tornado pilot, Tom is the chief 
instructor and also a test pilot for Grob and 
exudes an impressive combination of calm 
confidence, wide experience and deep 
knowledge.  I’m very much looking forward 
to flying with him.  The cockpit is sufficiently 
wide to avoid constantly rubbing shoulders 

1 Control harmony is excellent, while adverse yaw 
is practically non-existent.   2 The Genesys Aero-
systems avionics suite consists of four identically-
sized liquid crystal display screens.  Attitude, 
altitude, speed and heading is also displayed 
on a small, self-contained Emergency Standby 
Instrument.  3 The ‘blue ring’ presentation on the 
primary flight display is an instantaneous glide path 
calculator, and is actually quite ragged because the 
computer takes into account both the terrain eleva-
tion and the relative wind.  Genesys Aerosystems

GROB 120TP  
SPECIFICATIONS

DIMENSIONS
Length: 8.42m (27.6ft)
Height: 2.72m (8.9ft)

Wingspan: 10.26m (33.6ft) 
Wing area: 10.30m2 (110.8 sq ft)

WEIGHTS AND LOADINGS
Empty weight: 1,095kg (2,414lb)

Maximum all-up weight:  
1,515kg (3,340lb)

Useful load: 420kg (925lb)
Wing loading: 147.08kg/m2 (324lb/sq ft)
Power loading: 4.45kg/kW (9.18lb/kW)
Maximum useable fuel capacity: 275kg 

(606lb)
Baggage capacity: 50kg (110lb)

PERFORMANCE
VMO: 238kts (440km/h)

Maximum Mach number above 13,000ft 
Mach 0.45

Cruise speed: 225kts (416km/h)
Stall speed: 57kts (105km/h)

Climb rate:2,855ft/min (14.5m/s)
Take Off over 50ft: 376m (1,233ft)

Land over 50ft: 455m (1,492ft)

ENGINE
Rolls-Royce M250-B17F turboshaft, 

producing 456shp (340kW) and driving 
a MT five-blade constant speed/

reversible propeller

MANUFACTURER
Grob AG, Tussenhausen-Mattsies, 

Germany
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with the other occupant and the generous 
baggage bay behind the seats is accessible 
in flight.  Two features instantly indicate 
that, despite its ‘D’ registration, this aircraft 
normally operates in a military environment 
– there is a small UHF radio next to the 
standby EFIS (Electronic Flight Information 
System), and there are no keys.

The instrument panel is fitted with a 
sophisticated Genesys Aerosystems avionics 

suite, which consists of four identically-
sized liquid crystal display screens mounted 
vertically.  These are arranged as a PFD 
(primary flight display) in front of each pilot, 
with the other two functioning as MFDs 
(multi-function displays), one for systems 
and the other for situational awareness in the 
centre of the panel.  Analogue instruments are 
entirely absent; the back-up instrumentation 
consists of a small, self-contained Emergency 
Standby Instrument System in the centre of the 
panel which displays attitude, altitude, speed 
and heading.  In the unlikely event of a total 
electrical failure it has its own integral battery 
which provides power for two hours in normal 
conditions and one hour in extreme cold.

The curved control sticks are topped 
with comfortable pistol grips and fall nicely 
to hand, as do the power and condition 
levers (henceforth referred to as the PL and 
CL respectively) which are mounted in an 
engine control quadrant in a neat central 
console that extends aft from the base of 
the instrument panel back between the 
seats.  There isn’t a dedicated prop lever; 
instead the CL controls both the fuel and 
prop.  If the CL is out of cut-off/feather the 
fuel is on.  When the CL is full forward and 
the N1 (low-pressure compressor RPM) is 
high enough to have sufficient oil pressure 
to put the blades to fully fine, prop control is 

automatically governed at around 2,030rpm 
(+ -20).  Setting the CL to low rpm moves the 
blades to coarse pitch, but this is only used 
for practising forced landings.

The instructor also has a PL on the left 
cockpit wall.  Apart from the turbine control 
levers and a lever for the friction lock, the 
console also carries the elevator trim wheel 
and its adjacent indicator aft of the quadrant, 
while the fuel valve and flap selector is in front.  
A fascinating feature is that the flap switch 
has four settings; - (0), TO (20°), Land (40°) 
and Full (60°).  I found this rather curious, as 
almost all aircraft in this category land with 
full flap.  A row of mostly toggle switches 
along the bottom of the panel control the 
electrical services, with two rows of circuit 
breakers (CBs) directly underneath.  Four 
of the more important CBs (such as for the 
flaps and hydraulics) are situated in a column 
marked ‘Battery Bus’ next to the undercarriage 
selector.  The Crew Alerting System (CAS) 
consists of red ‘Master Warning’ and amber 
‘Master Caution’ annunciators with specific 
messages shown on the PFD.  One feature 
I definitely approve of is the parking brake, 
which is easy to both reach and operate.  
This may sound trivial, but I recently flew an 
aircraft in which, once the seat was set and my 
harness tight – I found it impossible to reach 
the parking brake.  

GROB G120TP COMMERCIAL
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Field of View
When I flew the Grob G115E many years ago, 
probably my least favourite facet of the aircraft 
was the considerable blind area caused by the 
combined thickness of the arch of the canopy 
bow and the windscreen frame.  As Tom slides 
the canopy shut I wondered if the G120TP 
would be the same as the windscreen frame 
and canopy bow seem similarly proportioned.  
In fact, the field of view is very much better, 
so much so that I never notice the windscreen 
frame and canopy bow in flight.

Engine start is very straightforward – 
battery on, select ‘start’ (AUTO IGN is selected 
automatically as part of the start cycle), and 
between 12-15%N1 move the CL fully forward.  
We get a nice cool start, and as soon as the 
engine is stable Tom brings the powerful air 
conditioning on line and I begin to study the 
PFD and MFDs.  A significant snag now reveals 
itself – my Polarised sunglasses are completely 
incompatible with the Genesys screens and I 
quickly realise I’ll have to fly using the standby 
EFIS, while whenever Tom points out something 
of particular interest on the MFD I have to peer 
over the top of my shades like an old fogey. 

Another feature I really like is that colour 
coding is used extensively.  Consequently you 
don’t need to know (for example) what the oil 
pressure or temperature should be.  If it’s green, 
it’s good.  The primary power indication is torque 
(TQ) displayed as a percentage, which I also 
like.  Maximum power is 456shp, while MCP 
(maximum continuous power, and 92%TQ) is 
380shp (280kW).  However, at the early stages 
of a pilot’s training a simple mechanical stop can 
be used to artificially constrain power to 312shp 
(232kW).  This is known as ‘Reduced Power 
Rating’.  Tom recommends increasing power by 
moving the PL with the flat of hand, as when the 

engine is at about MCP the PL lines up with the 
CL and provides a useful tactile clue.  

This is very neat, but I’m not quite so 
enamoured with the fuel system.  The aircraft is 
approved for up to 30 seconds of continuous 
inverted flight, but as only the left tank has a 
collector for inverted, the fuel selector is usually 
left on that tank.  When an imbalance is seen on 
the MFD you just flick the transfer pump switch 
on and it automatically pumps fuel from the right 
tank to the left for two minutes.  Although the 
fuel quantity tapes are clear and unambiguous, I 
was still slightly surprised this wasn’t automated, 
using a similar system to the TBM900.  Tom 
explained that while it could be automated, 
the rationale is that student pilot’s should be 
aware of fuel balance and transfer issues, as the 
aircraft they go on to fly operationally may not 
have automatic transfer systems.

Taxiing out reveals the G120TP to have very 
pleasant ground handling characteristics.  The 
field of view is excellent, the toe-operated 
hydraulic disc brakes powerful and progressive 
and the nosewheel steers through the rudder 
pedals up to 10o either side of neutral.  Rather 
than riding the brakes, ‘Beta’ is be used to 
maintain taxi speed at a sensible pace.

With all the checks complete, flaps set to 
‘take-off’, ignition to ‘continuous’ and full right 
rudder trim, Tom lines us up with the centreline 
of runway 15 at Grob’s private airfield at 
Tussenhausen-Mattsies, stands on the brakes 
and opens up the engine to 75% torque.  With 
an outside air temperature of 25oC (77oF) and 
an airfield elevation of 1,800ft (548m) we have 
a density altitude of around 3,500ft (1,066m), 
while with 150kg (330lb) of fuel and no baggage 
we are about 75kg (165lb) below the maximum 
take-off weight of 1,515kg (3,340lb).  Tom has 
ensured we only have half fuel as the maximum 

weight for aerobatics is 1,440kg (3,174lb) 
and the aircraft we’re flying is the prototype, 
which has practically every conceivable option 
installed.  Consequently its empty weight is 
greater than production aircraft.  

Tom then releases the brakes and 
smoothly goes to 95%TQ while I follow 
through on the controls.  The acceleration 
is strong and we rotate at 75kts (138km/h) 
after a very short ground roll of around 400m 
(1,312ft).  Gear up, flaps up and Tom says, 
“you have control.”  The airspeed increases 
rapidly towards the Vy (speed that allows 
best climb rate) of 116kts (214km/h) and 
we race skyward with the vertical speed 
indicator indicating just over 2,600ft/min 
(13.2m/sec).  It occurs to me – and not for 
the last time – that the G120TP feels and 
flies more like a jet than a propeller driven 
aircraft.  To the uninitiated this may seem 
unlikely, bearing in mind there is a great 
big five-bladed prop churning away – but 
Grob’s engineers have done a great job in 
making the G120TP well, jet-like.  From the 
single power lever operation to the absence 
of P-factor (asymmetric blade effect), it just 
doesn’t feel like a propeller-driven aeroplane.

Handling
Having turned towards the west in order to 
keep clear of Munich, I continue the climb 
up to 8,000ft (2,438m).  I’m keen to try 
some aerobatics, but first need to assess 
some of the basic handling characteristics.  
Stability seems good and control around all 
three axes equally satisfactory, with light, 
powerful ailerons, a slightly heavier though 
no less authoritative elevator and an effective 
rudder.  Control harmony is also spot on, 
with the ailerons being the lightest control 



1 Grob is currently building about fifty 120TPs 
a year.  2 Power is converted into thrust by a 
five-blade MT constant speed/reversible prop.
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and the rudder the heaviest.  Adverse yaw 
is practically non-existent, and I’m slightly 
surprised at how little rudder is required in 
flight.  I wondered if perhaps there is some 
kind of interlink between the ailerons and 
the rudder (the G115 has such a system) 
although it doesn’t feel like it.  (Back on the 
ground Tom explained the aileron-rudder 
interconnect system fitted to the G120A was 
discontinued on the G120TP as the new 
winglets are so efficient.  As well as helping 
to counter adverse yaw, they also improved 
the slow speed handling, yet did not have a 
negative effect on the high-speed handling 
qualities, nor diminish the roll-rate.) 

The controls feel extremely taut, and this is 
because pushrods are used for the elevator, 
ailerons and even the rudder.  Consequently 
(and unlike designs that use cables for the 
primary controls), there is no ‘slop’ in the 
control circuits at all.  This is one of the 
great advantages of using pushrods over 
bellcranks and cables, and is almost certainly 
a by-product of Grob’s long association with 
sailplane design and manufacture.  A look at 
the slow end of the speed envelope reveals 
no surprises; indeed it has exemplary stall 
characteristics.  Even with the flaps fully 
retracted there is plenty of pre-stall buffet 
before the wing finally quits at about 70kts 
(129km/h), while with full flap the airframe 
really shakes.  There are also audible and 
visual stall warnings, but they’re pretty well 

superfluous.  This aircraft talks to you.  The 
difference in the stall speed with flaps fully 
extended is about ten knots slower, and the 
ailerons remain effective even deep in the 
stall.  When stalled in a simulated ‘base to 
final’ turn it rolls wings level.  

Spinning and Aerobatics
From stalls we move to spins, and the 
G120TP’s spin behaviour is equally 
predictable.  Tom demonstrates a three-
turn one to the left and then I try a couple.  
I like how it spins, with a nice crisp entry 
and the nose well down.  Initially I find the 
rotation rate quite quick, and wonder if it is 
really going to start ‘winding up’ by the third 
turn, but it simply settles down.  Recovery 
is prompt and effective.  Tom recommends 
that when recovering from an inadvertent 
or incipient spin to just use the standard 
spin recovery procedure of PL to idle, full 
opposite rudder then stick forward with the 
ailerons neutral.  However, with a deliberate 
spin that has been allowed to develop past 
two turns, recovery is actually quicker with 
just a hint of pro-spin aileron.  Spins always 
consume altitude, but one of the great 
things about the G120TP is all you have to 
do is push the power up, climb at Vy and 
you’re back to where you started in less 
than a minute.  I’m keen to move on to some 
aerobatics, but first Tom wants to check 
whether I can still take some ‘g’ without a 

G-suit, so he opens the PL back up to MCP, 
lets the speed build to 200kts (370km/h) and 
then reefs the little prop-jet round in a tight 
360.  This generates a sustained 4g, but I am 
still able to function, despite sinking down 
in my seat.  Even with my advanced age 
and increasing girth, I still seem impervious 
to ‘G-LoC’ (and this machine has enough 
power that it can be an issue) so we can 
safely sample some aerobatics.  

Tom suggests I try to replicate manoeuvres 
he first demonstrates.  This sounds good 
to me, as I’m more than a little rusty.  By 
coincidence the last time I flew aeros was 
also in a fine German flying machine, a 
Bücker BU-131 Jungmeister.  But as you 
can imagine, a radial-engined, open-cockpit 
single-seat biplane is just a little different 
from a glass-cockpit turboprop.  Tom starts 
off with a loop, which I manage to copy 
quite successfully.  The trick seems to be set 
MCP, let the speed build to 200kts and then 
initiate a smooth 4g pull-up.  This should be 
where the outstanding field of view through 
the big bubble canopy really comes in 
handy.  Unfortunately, it’s a bit hazy, which 
is a shame as a decent horizon would really 
help.  We then move on to an Immelman turn 
(aka roll off the top) and – as you’d expect – 
Tom’s is an exercise in precision.  For some 
reason, though, I just can’t do a good one, 
and despite Tom’s patient instruction they’re 
all rather untidy affairs.  I also try my hand at 
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inverted flight, and once I realise that it’s a 
lot easier if you get the nose well up before 
rolling inverted, this goes quite well.  I never 
did get a decent Immelman though. 

Digital Avionics 
The fully integrated glass cockpit contains 
a veritable smorgasbord of digital delights, 
including a graphical FMS (flight management 
system), synthetic vision with Highway in the 
Sky (HITS) presentation for both precision and 
non-precision approaches, Terrain Awareness 
and Traffic Avoidance Systems (TAWS/TAS) 
and integrated audio/radio.  Eventually it will 
even be able to synthesise some aspects of 
a modern warplane, as the MFD will display 
virtual radar, virtual radar warning receiver and 
virtual stores management systems.

One aspect that Tom is particular keen 
to show me is the ‘blue ring’.  This is an 
instantaneous glide path calculator that clearly 
displays exactly how far you can glide at any 
given moment.  Basically, from your present 
position you can reach anywhere within the 
‘blue ring’ should the engine flame-out, while 
the line shows exactly where you’ll be at 200ft 
(60m) AGL and 100kts (185km/h).  To show 
just how accurate it is, Tom closes the PL, 
trims for 100kts and I study the PFD.  The ‘blue 
ring’ isn’t a circle or even an oval but is actually 
quite ragged, as the computer also takes into 
account both the terrain elevation and the 
relative wind.  Tom then pulls the CL to low 
RPM, the prop blades coarsen (which reduces 
drag) the nose pitches up and the ‘blue ring’ 
instantly expands, as the computer is set for 
a specific glide ratio that is achieved at ‘best 
glide speed’ with a feathered prop.  To say I’m 
impressed is an understatement.  

On the way back to Tussenhausen-
Mattsies I ask Tom what the G120TP is like 
in the cruise, and he replies that at MCP 
and 10,000ft the typical true airspeed is 

around 225kts (416km/h) for a fuel flow of 
80kg/h (176lb/h).  The range is in excess of 
700nm (1,296km).  As for limiting speeds, 
below 13,000ft (3,962m) its VMO (maximum 
operating limit speed) is 238kts (440km/h) 
indicated airspeed, while above 13,000ft its 
Mach 0.45.  Back at base Tom demos the 
first touch and go, talks me round the second 
and then just lets me get on with it.  It’s a 
very easy aircraft to fly – the trick seems to 
be to fly the downwind leg at about 120kts 
(222km/h) and 1,000ft (304m) AGL with the 
wingtip just touching the runway.  At about 
the midfield point, set the flaps to ‘take off’, 
then pull the power back to around 35%TQ.  
Abeam the numbers lower the undercarriage 
and when you’re at about 45 degrees to the 
threshold turn base and ease off another 
10%TQ.  Tom says the picture should be 
“one-third sky, two-thirds ground” and I find 
this works as advertised, and the speed 
bleeds back nicely to 100kts.  Turn final, 
flaps to ‘Land’ and by gently modulating the 
TQ it simply slides down the slope towards 
the runway.  A smooth easy flare, pinch the 
last of the power off and it practically lands 
itself.  Flaps back to ‘TO’, smoothly bring the 

power back up (there’s no need to check the 
TQ indicator, your thumb hitting the CL and 
the insistent push in the back tells you all you 
need to know) then rotate at 75 and you’re 
flying again.  

Two interesting observations are that despite 
all that torque there’s no tendency to swing, 
and there are practically no pitch trim changes 
when the flaps or undercarriage are lowered.  
There might just be a suggestion of pitch-up 
as the flaps transition from ‘TO’ to ‘UP’ but it’s 
very subtle.  For our final landing Tom resumes 
control and demos a short-field landing with 
‘Full’ (60º) of flap.  The float is noticeably 
shorter, and as soon as the nosewheel is on 
the ground he pulls the PL into reverse, the 
engine bellows hoarsely and we stop extremely 
quickly.  Grob claims that even at maximum 
landing weight the G120TP can land over a 
50ft (15m) obstacle and still stop within 455m 
(1,492ft), and I can well believe it.

In conclusion, I think that the G120TP 
is an excellent aircraft.  It possesses great 
performance and excellent handling, combined 
with good fuel economy; a relatively low-
maintenance airframe with a large comfortable 
cockpit and advanced, integrated systems.  I 
also think it’s a fine trainer.  It’s easy – but not 
too easy to fly, while the integrated CVR/FDR 
(cockpit voice recorder/flight data recorder) is 
a powerful MDS (Mission Debriefing System) 
tool.  The arguments for side-by-side as 
opposed to tandem seating both have their 
pros and cons, but having instructed and 
given instruction in aircraft featuring both 
configurations, personally I’d say that the pros 
of side-by-side outweigh the cons.  And of 
course, the G120TP is much more than just a 
training aircraft – it is part of a complete training 
package that incorporates Ground Based 
Training Systems (simulators and cockpit 
procedure trainers) along with computer based 
training for theoretical instruction.

Finally, although turbine-powered aircraft 
are both thirstier and more expensive to both 
buy and maintain, as there are practically no 
operational piston-powered aircraft in both 
the civil and military worlds, starting off in 
a turbine-powered aircraft seems to make 
perfect sense.  In fact, as the G120TP can 
also be fitted with hands-on throttle and stick 
systems and lightweight Martin-Baker Mk17B 
seats, it’s an ideal introductory aircraft for the 
world of military flying.  I really like it, and am 
not surprised that it won the UK Military Flying 
Training System competition.  I’ll bet that when 
the G120TPs are eventually pensioned off 
there’ll be a queue of eager sport pilots 
waiting to snap one up. 

1 With the power at maximum continuous 
power a tight 360 at 200kts generates a sus-

tained 4g.  2 The wings feature large upswept 
winglets, with powerful LED landing and taxi 

lights built into each wingtip.  Dave Unwin
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