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ime is almost up for another classic 
– the final Lynx helicopters in service 
with the UK’s armed forces.  On 

January 16, just days before this magazine hits 
the shelves, 657 Squadron, Army Air Corps 
(AAC), was due to fly a farewell tour with 
its Westland Lynx AH9As.  It seems almost 
incredible that these machines are the last of 
their kind on frontline operations in the UK.
The Royal Navy’s Fleet Air Arm bade 

farewell to the Lynx in 2017, when 815 
Naval Air Squadron withdrew its remaining 
HMA8 helicopters from service, with a formal 
decommissioning ceremony at Royal Naval 
Air Station Yeovilton, Somerset on March 23.
Redelivery of the army’s Lynx AH9As 

only began in November 2009 and the 
AAC accepted the first four upgraded 
helicopters the following month.

The result of an Urgent Operational 
Requirement (UOR) to boost the performance 
of the Lynx AH9, the AH9A was tailored for 
the war in Afghanistan and was capable of 
flying in tough ‘hot and high’ conditions.
The first four Lynx AH9As arrived at 

Camp Bastion on April 24, 2010, to 
join 9 Regiment’s 672 Squadron, and 
the type was a major success.  
Versatility has always been a hallmark of 

the Lynx, and the AH9A was no exception, 
taking on such missions as convoy overwatch, 
counter IED, support helicopter escort 
and reconnaissance and surveillance.  
While the Wildcat represents a worthy 

successor to the ‘battlefield Lynx’, the 
future of the army’s aviation capability looks 
precarious.  The ACC loses its manned fixed-
wing surveillance aircraft to the Royal Air 

Force this year.  The days of the Gazelle AH1 
are also numbered.  Total frontline squadrons 
planned to operate the AAC’s 32 Wildcats have 
been cut from four to two and the demise of 
the Lynx means the special forces airborne 
support role is also being done away with. 
While potentially damaging cuts to the 

RAF and Royal Navy are rightly critiqued 
by observers and the media, the AAC’s role 
remains generally unsung.  After all, apart from 
reducing the army’s AH-64E order, there is little 
left to cut within the UK’s army aviation branch.

The last, last Lynx show
T

Last of an illustrious line.  Army 
Air Corps Lynx AH9A ZG885 
at work training for its special 
forces airborne support role in 
June last year.  Rich Pittman
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F-22s ‘chase 
off’ Russian 
Su-25s in Syria

A PAIR of US Air Force 
F-22As intercepted Russian 
Su-25 combat aircraft that 
entered a restricted area in 
Syria on December 13.  The 
Raptors launched warning 
flares during a 40-minute 
encounter before the 
Russian jets left the area. 

According to Air Forces 
Central Command 
spokesman, Lieutenant 
Colonel Damien Pickart, 
the two Su-25s crossed 
a “de-confliction line” 
established by the US and 
Russia near Abu Kamal 
to keep their ground 
forces separate near the 
Euphrates River.  The 
Frogfoot pair was “promptly 
intercepted” by F-22s that 
were providing air cover for 
ground forces in the area.

The F-22s “conducted 
multiple manoeuvres to 
persuade the Su-25s 
to depart our conflicted 

airspace” including the 
release of chaff and flares 
“in close proximity” to 
the Russian jets, Pickart 
said.  At one point, a 
Russian jet flew so close 
to an F-22 that it had to 
“aggressively manoeuvre” 
to avoid a collision, he 
said.  Meanwhile, US 
officials contacted their 
Russian counterparts via an 
established de-confliction 
line, the spokesman said.

The Russian defence 
ministry denied the 
interception of the two 
Su-25s.  A statement on 
social media said that the 
attack aircraft were “flying 
at a height of 3,300m over 
a humanitarian convoy [and] 
escorting it in the area of 
Mayadin city on the western 
bank of the Euphrates.”  
They were then reportedly 
approached by an F-22 
from the eastern bank.  The 

Russian account accused 
the F-22 of “interfering” with 
the Su-25s by releasing 
flares.  “A Russian Su-35S 
fighter which was carrying 
out an air cover task at a 

height of 10,000m rapidly 
approached the F-22 
from the rear aspect and 
after that the American 
fighter left the area”, the 
statement concluded.

Above: An F-22A receives fuel from a KC-135 Stratotanker assigned to the 447th Air Expeditionary Group during a refuelling 
mission over Syria on December 1.  USAF/SSgt Paul Labbe

Boeing 
unveils 
MQ-25 
offering
BOEING HAS released 
the first imagery of its 
proposal for the US 
Navy’s MQ-25 Stingray 
Unmanned Carrier 
Aviation Air System 
(UCAAS) competition.  A 
first full photo appeared 
on December 19 and 
was followed by a 
‘teaser’ video on January 
3.  Developed by the 
company’s Phantom 
Works advanced 
programmes division, 
the prototype drone 
features a notably stealthy 
profile with a blended 
wing-body-tail design 
and a canted V-tail.

Boeing spokesperson 
Deborah VanNierop 
described the Boeing 
MQ-25 design as being 
primarily intended for aerial 
refuelling, but said it also 
had the potential to add 
intelligence, surveillance 
and reconnaissance 
(ISR) capabilities.  The 
Boeing MQ-25 offering 
is completing engine 
runs and will begin deck 
handling demonstrations 
early this year.  

The US Navy issued its 
final request for proposals 
in October and proposals 
were due to be submitted 
to the programme office 
at Naval Air Systems 
Command on January 3.

The other contenders in 
the UCAAS competition 
are General Atomics 
Aeronautical Systems and 
Lockheed Martin, after 
Northrop Grumman’s 
withdrawal last October 
(see Northrop Grumman 
leaves MQ-25 programme, 
December 2017, p6).

Boeing
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BELL HELICOPTER 
completed a first flight 
of its V-280 Valor next-
generation tiltrotor aircraft 
at its plant in Amarillo, 

Texas on December 18.  
The V-280 programme is 
part of the US Army’s Joint 
Multi-Role Technology 
Demonstrator (JMR-TD) 

initiative, which serves as 
a science and technology 
precursor to the US 
Department of Defense’s 
Future Vertical Lift 

programme.  The JMR-TD 
will include a series of flight 
trials running until 2019.

Mitch Snyder, President 
and CEO for Bell 
Helicopter, said: “First 
flight demonstrates our 
commitment to supporting 
[the] Department of 
Defense leadership’s 
modernisation priorities 
and acquisition reform 
initiatives.  The Valor is 
designed to revolutionise 
vertical lift for the US 
Army and represents a 
transformational aircraft 
for all the challenging 
missions our armed forces 
are asked to undertake.”

In the emerging Future 
Vertical Lift acquisition, the 
V-280 will face competition 
from the Sikorsky-Boeing 
SB-1, which incorporates 
a rigid-coaxial/pusher-
prop configuration.  The 
SB-1 is expected to fly in 
the middle of this year.

Canada 
will buy 
ex-RAAF 
‘classic’ 
Hornets
THE CANADIAN 
Department of National 
Defence (DND) confirmed 
plans to acquire former 
Royal Australian Air 
Force (RAAF) F/A-18A/B 
fighters for the Royal 
Canadian Air Force 
(RCAF) on December 
12.  At the same time, 
Ottawa announced that 
a request for proposals 
for the RCAF’s future 
fighter programme will be 
issued next year and the 
first new aircraft delivered 
by 2025.  To address 
a ‘capability gap’ until 
new equipment arrives, 
the RCAF will receive 18 
F/A-18A/Bs, plus spare 
parts, from Australia.

The DND says the 
RAAF’s ‘classic’ Hornets 
“are of similar age and 
design to Canada’s 
CF-18 fleet and can be 
integrated quickly with 
minimal modifications, 
training and infrastructure 
changes”.  The aircraft 
will, however, be modified 
to the same standard 
as the RCAF’s CF-188s, 
including structural work to 
extend their service lives.  

The Australian 
Department of Defence 
plans to withdraw its fleet 
of F/A-18A/Bs from service 
by 2022, replacing them 
with F-35As.  Transfer 
of the first two aircraft is 
planned to occur from the 
first half of 2019.  The first 
jets should be available 
for operations in the early 
2020s, after structural 
upgrades are completed.

Canada’s future fighter 
programme seeks to 
purchase 88 aircraft, an 
increase of more than a 
third over the previous 
plan to buy 65 new 
fighters to replace the 
CF-188s.  The value of 
the programme could 
reach CAD19bn.

Consultations with 
industry will begin in 
January, and formal 
expressions of interest 
are to be submitted by 
February 28.  An official 
request for proposals is 
scheduled for mid-2019 
and a contract award is 
anticipated in 2022.  The 
first aircraft are expected 
to be delivered by 2025.

A400M refuels six F/A-18s simultaneously

First fl ight for AG600 amphibian
CHINA’S FIRST large 
amphibious aircraft, 
the AG600 ‘Kunlong’, 
completed its maiden 
flight at Jinwan Civil 
Aviation Airport in Zhuhai, 
in the Guangdong 
Province of south China, 
on December 24.  The 
aircraft took off at 0939hrs 
local time and landed 
around an hour later.  

Developed by the Aviation 
Industry Corporation of 
China (AVIC), the AG600 
has a maximum take-off 
weight of 53.5 tonnes, a 
maximum cruising speed 
of 311mph (500km/h) and 
an endurance of 12 hours.  

According to China’s 
central government, 

the AG600 will be used 
to “enhance [China’s] 
operational capability 
at sea and safeguard 
its maritime interests”.  

While the primary roles 
for the AG600 are stated 
to be forest fire control 
and maritime search and 
rescue, it is also intended to 

undertake “law-enforcement 
tasks at sea and other 
maritime operations 
that protect [China’s] 
rights and interests.”

Maiden fl ight for Bell V-280 Valor

Above: Bell began construction of the V-280 in June 2015.  The main fuselage was supplied by 
Spirit AeroSystems and the tiltrotor is powered by two T64 turboshafts.  Bell Helicopter

AN AIRBUS A400M 
successfully refuelled six 
Ejército del Aire (Spanish 
Air Force) F/A-18s in a 
single mission as part of an 
air-to-air refuelling human 
factors certification flight 
on December 13.  The 

mission involved a series 
of AAR refuellings including 
changes of area, receivers 
with unknown priorities, 
and unexpected increases 
in numbers of receivers.  
Using multiple contacts, 
the six Hornets simulated a 

fleet of eight.  The F/A-18s 
were the first operational 
Spanish fighters to be 
refuelled by the A400M and 
belonged to the Centro 
Logístico de Armamento y 
Experimentación (CLAEX, the 
Ejército del Aire test centre) 

and Ala 12 at Torrejón.  A 
total of 11.4 tonnes of fuel 
was dispensed using both 
the underwing pods and the 
centre hose refuelling unit.  
The flight also validated the 
A400M two-crew cockpit 
concept for tanker missions.

Ejército del Aire

via Chinese internet
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United Kingdom

HMS Queen Elizabeth 
commissioned and HMS 
Prince of Wales afloat

Above: The formation fl ypast for the commissioning of HMS ‘Queen Elizabeth’ at Portsmouth consisted of two Wildcats (one of 
which is seen here), plus Merlin HM2, Sea King ASaC7 and Merlin HC3 helicopters.  Crown Copyright

HER MAJESTY the Queen 
formally commissioned her 
namesake aircraft carrier, 
HMS Queen Elizabeth, 
into the Royal Navy fleet 
at Portsmouth Naval Base 
on December 7.  The 
commissioning warrant 
was read and the White 
Ensign raised, symbolising 
the acceptance of the 
new aircraft carrier into 
Her Majesty’s fleet.  

The Queen formally 
named the warship in 
Rosyth, Scotland in 
July 2014.  The carrier 
sailed into home dock 

in Portsmouth for 
the first time in mid-
August last year, before 
undertaking contractors’ 
sea trials, which were run 
by the Aircraft Carrier 
Alliance.  The warship left 
Portsmouth on October 
30 to begin the second 
round of contractors’ 
trials, off the south 
coast of England, which 
focused on demonstrating 
the performance of its 
communications, long-
range S1850M radar 
and other sensors. 

After completing final 

build activity and preparing 
for helicopter trials in the 
new year, HMS Queen 
Elizabeth will then head 
to the United States for 
initial F-35B flight trials off 
the US east coast in the 
third quarter of the year.

HMS Queen Elizabeth’s 
sister ship, HMS Prince 
of Wales, was floated and 
moved to a fitting-out berth 
at Rosyth on December 
21.  Originally planned 
for 2018, the ‘undocking’ 
of the carrier took place 
ahead of schedule.  

In an operation that began 

earlier the same week, the 
dry dock was filled with 
water to allow the ship to 
be afloat in the non-tidal 
basin for the first time.  It 
then took two hours and 
eight tugs to manoeuvre 
the vessel out of the dock. 
HMS Prince of Wales is 
now berthed at a nearby 
jetty, where the Aircraft 
Carrier Alliance team will 
continue work on the ship.  
The vessel’s machinery 
should be run up for the 
first time in the middle 
of this year, followed by 
sea trials next year.

Above: HMS ‘Prince of 
Wales’ is fl oated out for 
the fi rst time at Rosyth on 
December 21.  BAE Systems

Airbus to 
provide 
follow-on 
support for 
Puma HC2
AIRBUS HELICOPTERS 
and the UK Ministry of 
Defence (MoD) have 
signed a follow-on 
contract to support the 
Royal Air Force Puma 
HC2 fleet over the 
planned service life of the 
aircraft.  The December 
22 contract is worth 
an initial £100m.  This 
covers the first of two 
pricing periods that will 
see Airbus Helicopters 
provide full technical 
support and logistics until 
March 2022.  The contract 
can be extended until the 
currently planned out-
of-service date of March 
2025, subject to the 
agreement of both parties.

Airbus Helicopters will 
be responsible for repair 
and overhaul services in 
addition to a parts-by-
the-hour programme, 
plus training for all Puma 
avionics and mechanical 
technicians as well as 
engineering managers.

Under a previous 
interim arrangement, 
the company supported 
the aircraft after the 
first upgraded Puma 
HC2 entered RAF 
service in 2012.  The 
variant recently reached 
20,000 flight hours.
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ROYAL AIR Force 
Typhoons FGR4s from No 3 
(Fighter) Squadron at RAF 
Coningsby, Lincolnshire 
returned to Estonia as 
part of the ongoing UK 
support to the British Army-
led NATO battlegroup 
deployed there.  The 
Typhoons operated in 
sub-zero temperatures 
at Ämari air base from 
where they conducted air-
land training exercises 
with Joint Terminal Attack 
Controllers (JTACs).

The first sorties were 
flown at night over a 
training area in eastern 
Estonia before the fighters 
returned the next day 
for daylight simulated 
air strikes and ‘show 
of force’ low passes.

One of the pilots, Flight 
Lieutenant Ed, said: 
“The training sorties 
provided an excellent 
opportunity to work with 
the deployed JTACS in 
very challenging and 
unfamiliar surroundings.”

This was the third time 
the jets had undertaken 
training in Estonia, 
following previous periods 
that began in August and 
November last year.

THE UK has taken delivery 
of its 14th F-35B, which 
flew into Marine Corps Air 
Station Beaufort, South 
Carolina on December 14.

There are currently around 
200 British personnel at 
Beaufort testing the aircraft 
and preparing them for 
arrival in the UK in the 
summer, when No 617 
Squadron will stand up at 
RAF Marham, Norfolk.  

Preparations are also 
being made for first-of-
class flight trials, due to 
take place on HMS Queen 
Elizabeth later this year.

According to the Ministry 
of Defence, the Lightning is 
on schedule to achieve initial 
operating capability (IOC) from 
land later this year and IOC in 
the carrier strike role in 2020.

UK takes delivery of fi nal F-35B for 2017

Above: The 14th UK F-35B, ZM148 (BK-14, 169422), arrives at MCAS Beaufort.  Cpl Benjamin McDonald/DVIDS

HMS Ocean arrives home for the last time
THE ROYAL Navy’s former 
flagship HMS Ocean 
returned to Devonport in 
Plymouth on December 
19, ending the warship’s 
service with the UK.  
The amphibious assault 
vessel, which will be 
decommissioned this 
year, had left Plymouth at 
the end of August 2017 
to serve as flagship for 

NATO’s Standing Maritime 
Group 2 (SNMG2) in the 
Mediterranean.  At the 
beginning of September, 
the ship was re-tasked to 
take humanitarian aid to 
British Overseas Territories 
hit by Hurricane Irma (see 
CHF in the Caribbean, 
November 2017, p64-66) 
before returning to resume 
her role leading the NATO 

group and take part in 
multinational exercises.  

On board during the final 
deployment were Merlin 
HM2s from 820 Naval Air 
Squadron (NAS), Merlin 
HC3/HC3As from 845 and 
847 NAS, RAF Chinooks, 
as well as Royal Marines 
from 40 Commando.  

Long-term rumours persist 
that Brazil may purchase 

HMS Ocean.  On December 
1, it was reported that 
the Brazilian defence 
ministry had authorised 
the navy to begin efforts 
to purchase the vessel.  
Once decommissioned in 
March, the Brazilian Navy 
hopes to conclude a deal 
this year, overhaul the ship 
in 2019, and bring it into 
service the following year.

Above: HMS ‘Ocean’ visited Haifa on November 30, while operating in the Mediterranean as fl agship of SNMG2, and hosted an 
Israeli Air Force UH-60 Yanshuf helicopter.  The assault ship is seen in the Israeli port with two Wildcat AH1s, a Merlin HM2 and 
a pair of Merlin HC3/HC3As arranged on deck.  Anthony Hershko

SAC Wright/Crown Copyright

Typhoons 
back in 
the Baltic
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First French 
C-130J-30 
delivered

Above: The fi rst French Air Force C-130J-30, 5836 ‘61-PO’, during its maiden fl ight from Marietta.  Lockheed Martin/Todd McQueen
LOCKHEED MARTIN 
C-130J-30 serial 5836 (c/n 
5836) ‘61-PO’, the first for the 
Armée de l’Air (AdlA, French 
Air Force), was delivered to 
Base Aérienne 123 Orléans-
Bricy on December 22.  
The type will be based at 
Orléans to begin with, but will 
eventually serve at Évreux as 
part of a joint Franco-German 
unit to be set up with four 
French and six German 
C-130Js.  Initial operational 
capability for this unit is 
planned for 2021, leading 
to full operational capability 
in 2024.  A first inter-
governmental agreement 

regarding the formation of 
this unit of pooled aircraft 
was signed on April 10, 
2016, followed by a further 
agreement in principle on 
October 18, 2017.  Germany 
has not yet ordered its six 
aircraft, but plans to do so in 
2019, for delivery in 2021.

The first French aircraft 
had made its maiden flight 
at Marietta, Georgia, on 
November 22.  France’s 
procurement agency, the 
Direction générale de 
l’armement (DGA), later 
awarded the French military 
type certificate to Lockheed 
Martin, paving the way for 

delivery.  It will be flown 
by Escadron de Transport 
2/61 ‘Franche-Comté’ and 
was due to be formally 
accepted at a ceremony 
in mid-January.  Additional 
French equipment will 
be installed and tested 
by the DGA before it 
enters frontline service.

Serial 5836 is one of 
four on order under a 
contract signed by the 
DGA on January 29, 2016, 
covering two standard 
transport C-130J-30s and 
two KC-130J tankers.  The 
deal also includes the 
support system, training of 

personnel and two years 
of maintenance.  Lockheed 
Martin was awarded a 
Foreign Military Sales (FMS) 
contract for production 
of the two C-130J-30s 
on December 1, 2016, 
together with a separate 
deal covering configuration 
changes to all four French 
aircraft.  The second 
C-130J-30 is due for delivery 
in 2018, followed by the 
two KC-130Js in 2019.  
They will supplement the 
current fleet of C-130Hs 
and Transalls, with the 
latter due for withdrawal 
in 2023.  Dave Allport

Bulgaria 
adds second 
serviceable 
Mi-24
A NEWLY overhauled 
Mi-24 re-joined 
the Bulgarski 
Voennovazdushni 
Sili (BVVS, Bulgarian 
Air Force) fleet on 
December 21.  Built 
in 1986, the Mi-24V 
Hind-E ‘143’ (c/n 
150725) was delivered 
to the 24-ta aviacionna 
baza (24th Air Base) 
at Krumovo following 
heavy maintenance at 
the TEREM-LETETS 
aircraft repair plant in 
Sofia.  Another life-cycle 
extension could extend 
its use until December 
2024, assuming it still 
has enough allocated 
flight hours remaining.

The other serviceable 
Bulgarian Mi-24V, 
‘142’ (c/n 150724) was 
redelivered to the 
BVVS on November 30, 
2015, following work 
at TEREM-LETETS.  
The helicopter is 
scheduled for grounding 
in February 2021.

Apart from the pair 
of serviceable Hinds, 
the BVVS also has 
four Mi-24Vs that have 
been grounded for 
more than eight years.  
Igor Bozinovski

Above: Royal Norwegian Air Force Falcon 20C-5 0125 fl ies over Oslo Castle during its fi nal 
sortie.  RNoAF/717 Skv

ROYAL NORWEGIAN Air 
Force (RNoAF) Dassault 
Falcon 20C-5 0125 
Anna has finally been 
retired after 38 years 
of service and 19,900 
flying hours.  The aircraft, 
which was operated by 
717 Skvadron at Oslo-
Gardermoen, made a two-
hour farewell sortie from 
its base on December 14.

Although used for a 
variety of missions, its 

primary role was airfield 
radar and approach system 
calibration duties, while it 
also occasionally undertook 
VIP transportation.  Despite 
being the oldest aircraft 
in the RNoAF inventory, 
its calibration work 
meant that it had been 
constantly upgraded and 
was equipped with the 
most modern navigation 
equipment in the RNoAF.  
Its primary role ceased to 

be the responsibility of the 
RNoAF from December 
31, enabling the aircraft to 
be withdrawn from use.  

Two other Falcon 20s, 
electronic countermeasures 
(ECM) variants 041 Hugin 
and 053 Munin, remain 
in RNoAF service for 
electronic warfare training 
and operations.  It is 
currently planned that 
they will remain in use 
until 2024.  Dave Allport

Royal Norwegian Air Force 
Falcon 20C-5 retired

Above: Spanish NH90 prototype GSPA01 taxies after a test 
fl ight at Albacete on December 19.  Of note is the new 
Wescam electro-optical/infrared imaging turret on the port 
side, one of the requirements of the Ejército del Aire for its 
SAR helicopters.  Roberto Yañez

THE SPANISH NH90 
prototype, GSPA01, arrived 
at Airbus Helicopters’ 
Albacete plant in mid-
December 2017 after being 
upgraded at the company’s 
facilities in Marignane, 
France.  The helicopter 
has received new avionics, 

equipment and sensors so it 
can serve as the prototype 
for the new Spanish 
Standard 2 version of the 
NH90.  This will be tested 
before deliveries to the 
Ejército del Aire (Spanish 
Air Force) from 2020 
onwards.  Roberto Yañez

Spanish NH90 
Standard 2 upgrade
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Denmark retires Lynx

Above: RDAF Lynx Mk90B S-175 (c/n 439) in Greenland in July last year.  It was operating from 
Kangerlussuaq (Søndre Strømfjord) while undertaking maintenance test fl ights from a Danish 
frigate.  Neil Dunridge

THE ROYAL Danish 
Air Force (RDAF) has 
retired the Westland 
Lynx from service after 
37 years of operations.  

The final three Super 
Lynx Mk90Bs were 
withdrawn on December 
15, after a final formation 
sortie accompanied by an 
RDAF MH-60R Seahawk, 
which is replacing the 
Lynx in Danish service.  
The formation departed 
from Flyvestation Karup 
at 1015hrs for a lengthy 
flight around various 
major Danish towns, but 
the plan was thwarted 
by freezing fog allowing 

for just a farewell trip to 
Viborg before landing back 
at the base at 1100hrs.  

Eight Lynx Mk80s were 
originally delivered to 
the RDAF from June 
1980, two of which were 
later lost in crashes on 
September 14, 1985, and 
February 20, 1987.  They 
were supplemented from 
November 1987 by two 
Lynx Mk90s.  A subsequent 
comprehensive rebuild 
– including gutting the 
helicopters and installing 
equipment in new 
airframes – upgraded all 
six surviving Mk80s and 
the two Mk90s to Super 

Lynx Mk90B standard.
One was damaged 

beyond repair during an 
emergency ditching on 
August 22, 2011, but the 
other seven continued 
to serve until the end.

On December 14, the 
first of the replacement 
MH-60Rs to be 
operationally deployed on a 
ship was officially welcomed 
on board the Danish Navy 
offshore patrol vessel 
Hvidbjørn (F 360).  It will 
serve in the North Atlantic, 
providing support on 
tasks in the waters around 
the Faroe Islands and 
Greenland.  Dave Allport

Ireland 
orders three 
PC-12NGs
THE IRELAND Ministry of 
Defence has announced 
an order for PC-12NG 
utility aircraft for the 
Irish Air Corps.  After an 
open tender competition, 
Minister with Responsibility 
for Defence Paul Kehoe 
signed a contract with 
Pilatus on December 20.  
The aircraft will serve at 
Casement Aerodrome, 
Baldonnel, where they 
will replace five Cessna 
FR172Hs purchased 
for the Air Corps in 
1972.  The PC-12s 
will be equipped for 
intelligence, surveillance, 
target acquisition and 
reconnaissance (ISTAR), 
logistics support 
including transport of 
Irish Defence Forces 
troops and equipment, 
and medical evacuation/
air ambulance tasks.  
The cost of the contract, 
including equipment, is 
approximately €32m.  The 
first two aircraft will be 
delivered in 2019 and the 
third will follow in 2020.

Airbus Helicopters/
Anthony Pecchi

First Tiger HAD retrofi t 
delivered to French Army
THE FIRST of 36 Tigre 
attack helicopters to be 
retrofitted to the HAD 
version has been delivered 
to the Aviation Légère de 
l’Armée de Terre (ALAT, 
French Army Aviation).  
Airbus Helicopters 
announced the delivery 
on December 21, the 
helicopter being handed 
over after completing 
its formal acceptance 
process with France’s 
procurement agency, 
the Direction générale 
de l’armement (DGA).

This retrofit from HAP to 

HAD version involves over 
100 airframe modifications 
and installing over 1,500 
new parts.  While the 
HAP (Helicoptère Appui-
Protection, air support 
and protection) variant 
was intended for close 
air support missions, the 
HAD (Hélicoptère Appui-
Destruction, air support 
and destruction) variant 
has a Strix targeting turret, 
Hellfire II missiles and 
MTR390E engines.  Work 
to convert all 36 HAPs to 
HAD standard is expected 
to finish by the mid-2020s.

Belgian ‘Vipers’ return from 
Middle East

Above: F-16AMs FA-95 and FA-98 after their return to Kleine Brogel on December 26.  The other two jets that arrived from 
Jordan were FA-130 and FA-131.  Jos Schoofs
THE FINAL four Belgian 
Air Component F-16AMs 
assigned to Operation 
Desert Falcon (ODF) 
returned home to 
Kleine Brogel Air Base 
on December 26.

Belgium launched ODF 
in October 2014 when six 
F-16s arrived at Muwaffaq 
Salti Air Base in Jordan 
as one of the first NATO 
detachments supporting 
Operation Inherent Resolve.  
The deployment took place 
in close co-operation with 
the Royal Netherlands 
Air Force (RNLAF).  The 

Belgian Fighting Falcons 
returned home in June 
2015.  By then, they had 
completed 3,552 flying 
hours and 796 sorties 
in 396 missions, 163 of 
which were kinetic.  

In total, 324 weapons 
were employed and 
853 reconnaissance 
products delivered.

On July 1, 2016, the 
Belgians and Dutch 
switched roles and the 
six RNLAF F-16s were 
replaced by six Belgian 
jets.  The second Belgian 
deployment extended into 

Syria and once so-called 
Islamic State insurgents 
had been pushed back, 
the detachment was 
reduced to four aircraft.  

During the 18 months of 
the second ODF rotation, 
Belgian F-16s dropped 675 
weapons and generated 
2,089 intelligence products 
during 1,235 sorties 
in 605 missions.  The 
kinetic missions attained 
a hit rate of 97% with an 
attack effectiveness of 
85%.  Of the missions, 
70% consisted of pure 
close air support (CAS) 

and 4% of pure air 
interdiction (AI), while 
the remaining 26% were 
mixed missions of CAS, AI 
and air reconnaissance.  

The majority of the 
missions (88%) took 
place over Iraq, while 
the remainder (12%) was 
flown over Syria.  During 
the second deployment 
to Jordan, the F-16s flew 
6,080 hours, representing 
around 40% of the flight 
time of the total Belgian 
F-16 fleet and nearly 
5% of all coalition flying 
hours.  Jos Schoofs
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NATO’S AIRBORNE Early 
Warning Force (AEWF) 
has withdrawn a second 
E-3A airborne warning 
and control system 
aircraft from service.  The 

aircraft, LX-N90455, 
has been placed in 
storage with the 309th 
Aerospace Maintenance 
and Regeneration Group 
(AMARG) after being flown 

into Davis-Monthan Air 
Force Base, Arizona, on 
December 13.  It joins 
LX-N90449, which was 
flown into AMARG on 
June 23, 2015, from the 

NATO AEWF’s base at 
Geilenkirchen, Germany.  

Originally, the NATO AEWF 
operated 18 E-3As, but one 
was lost in an accident on 
July 14, 1996.  Cost-cutting 
measures later led to the 
decision to retire three of the 
aircraft, leaving a fleet of 14.  
The third E-3A scheduled 
for retirement is due to 
be delivered to AMARG 
within the next few months.  
The remaining aircraft are 
planned for withdrawal 
in 2035.  Dave Allport
Left: NATO AEWF E-3A 
LX-N90455 is towed across 
the arrivals ramp at Davis-
Monthan AFB after being 
fl own in for storage.  
USAF/309th AMARG

Continental Europe

Italian Army Airmobile Permanent Training
THE AVIAZIONE 
dell’Esercito (AVES, 
Italian Army Aviation) 
completed its latest 
Airmobile Permanent 
Training exercise (APT 17/
II) on December 1.  The 
manoeuvres took place 
at the Giannetto Vassura 
military airport at Rimini/
Miramare, home base 
of the 7° Reggimento 
Aviazione dell’Esercito 
(AVES) ‘Vega’.  

The exercise enabled 
personnel of the army’s 
Brigata Aeromobile 
(Airmobile Brigade) ‘Friuli’ 
to become certified for 
deployment to operational 
theatres.  Held twice 
a year, the latest two-
week exercise involved 
almost 550 soldiers and 
22 helicopters, comprising 
examples of the AH-129D, 
CH-47F and HU-90A.
Left: An HU-90A and an AH-
129D take part in APT 17/II.  
In the foreground is UH-90A 
MM81546 ‘E.I.229’ (c/n 1190, 
GITA30) assigned to the 25° 
Gruppo Squadroni ‘Cigno’.  
Paolo Rollino

Upgrade 
for six 
Dutch 
Chinooks
BOEING IS to modernise 
six Royal Netherlands 
Air Force (RNLAF) 
Chinooks to the latest 
CH-47F standard.  The 
company and the 
Netherlands Ministry 
of Defence signed 
an agreement for the 
upgrade on December 
14.  The work will provide 
commonality across the 
RNLAF’s future fleet of 
20 F-model Chinooks.  
The six modernised 
Chinooks are planned 
to be re-delivered 
beginning in 2021.

The upgrade will include 
the Common Avionics 
Architecture System 
cockpit with an integrated 
digital automatic flight 
control system.

The RNLAF currently 
operates 11 CH-47Ds 
that it began to receive 
in 1995 and which are 
due to be retired.  

A first contract for six 
CH-47Fs was signed 
in February 2007.  The 
first pair was handed 
over in July 2012 before 
being shipped to Europe.  
In March 2015, the 
US Defence Security 
Cooperation Agency 
notified US Congress 
of the possible $1.05bn 
Foreign Military Sale of 17 
CH-47Fs, plus associated 
spares and equipment.  
In April 2016, Boeing was 
awarded a contract to 
manufacture 12 of these 
helicopters.  Confirmation 
that 14 are on order came 
when Boeing announced 
the contract to upgrade 
the six existing CH-47Fs 
to the latest standard, 
for a total of 20.

Hungarian Air Force 
A319s head for conversion
TWO A319-112 aircraft 
for the Magyar Légierö 
(Hungarian Air Force, 
HUNAF) arrived at 
Ostrava Airport in the 
Czech Republic on 
December 16-17, after 
flying in from Rome.  

Both are former Air Berlin 
(later Eurowings) aircraft 
and are now registered 
to Privajet as 9H-AGM 
and 9H-AGN (formerly 
D-ABGM and D-ABGS).  
Both will be delivered 

to the HUNAF later this 
year after receiving a VIP 
interior and conversion 
to A319CJ standard.  

They will be operated 
under a leasing 
arrangement and it is 
unclear if they will receive 
Hungarian military serials 
or will retain their Maltese 
registrations.
Right: A319-112 9H-AGM 
at Ostrava Airport in mid-
December 2017.  Václav 
Kudela

NATO retires second E-3A to AMARG
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New C-130J delivery to Ramstein
ANOTHER NEW 
C-130J-30 has been 
delivered to Ramstein Air 
Base, Germany, to join 
the 86th Airlift Wing’s 
37th Airlift Squadron 
(AS) ‘Blue Tail Flies’.  

The aircraft, 15-5831 
‘RS’ (c/n 5831), is the 
latest to join the US Air 
Force inventory and left 

the factory in Marietta, 
Georgia, on November 29, 
flown by a 37th AS crew.  
The crew, led by Colonel 
Joseph H Wenckus, 
86th Airlift Wing vice 
commander, ferried the 
aircraft across the Atlantic 
Ocean before arriving at 
Ramstein on December 4.

It replaces 08-8604, one 

of the 14 existing C-130Js 
in Ramstein’s fleet, which 
has been transferred to 
the 374th Airlift Wing’s 
36th Airlift Squadron 
‘Eagle Airlifters’ at Yokota 
Air Base, Japan, where 
it arrived on September 
20.  The concept is 
referred to as ‘Enterprise 
Fleet Management’ and 

allows extended aircraft 
life by rotating aircraft 
among units across the 
USAF.  Some aircraft are 
more vulnerable due to 
their mission demands, 
shortening the lifespan of 

any given aircraft.  
Dave Allport

US Air Force C-130J-30 serial 15-5831 ‘RS’ departs from the factory in Marietta, Georgia, to begin its delivery fl ight to the 
37th Airlift Squadron at Ramstein.  Lockheed Martin

Draken 
International 
acquires 
Cheetahs
THE FLORIDA-based 
contractor air services 
provider Draken 
International has concluded 
a deal to buy 12 former 
South African Air Force 
(SAAF) Cheetah fighters 
from Denel Aeronautics.  
Announced on December 
12, the sale includes 
return to service and flight 
acceptance tests in South 
Africa and aircraft delivery 
to the US.  Denel also 
hopes to provide post-
delivery logistics support 
for the duration of aircraft 
operations.  Draken 
representatives visited 
Denel in July last year 
and a letter of intent was 
received a month later. 

‘Scarface’ takes delivery of its fi rst 
AH-1Z Vipers in Hawaii
MARINE LIGHT Attack 
Helicopter Squadron 
(HMLA) 367 ‘Scarface’ has 
taken delivery of its first 
three AH-1Zs to replace 
AH-1Ws flown by the unit at 
Marine Corps Base Hawaii, 
Kaneohe Bay, as part of 
Marine Aircraft Group 24 

(MAG-24), 1st Marine Air 
Wing.  The trio, comprising 
168962 ‘QT-20’, 168525 
‘QT-25’ and 168802 ‘QT-30’, 
arrived at Joint Base Pearl 
Harbor-Hickam, Hawaii, 
on board a US Air Force 
C-5 on December 15.

They had been loaded 

onto the aircraft at Marine 
Corps Air Station Miramar, 
California, where they had 
been operating with MAG-
39.  Following reassembly 
at Pearl Harbor-Hickam, 
they were flown to MCB 
Hawaii to join HMLA-367 on 
December 19.  Dave Allport

Full operational capability 
for 327th Airlift Squadron 
FULL OPERATIONAL 
capability (FOC) has been 
achieved on the C-130J-30 
by the 913th Airlift Group’s 
327th Airlift Squadron.  US 
Air Force Reserve Colonel 
Christopher Lay, 913th AG 
commander, declared FOC 
for the unit on December 
2 at Little Rock Air Force 
Base, Arkansas.  The 
327th AS and 913th Airlift 
Group had worked towards 
this capability status 
since forming a classic 
association with the 19th 
Airlift Wing in December 

2015 and transitioning from 
the C-130H to the C-130J.

The 327th AS is now 
capable of fulfilling both Air 
Force Reserve Command 
(AFRC) and Air Mobility 
Command missions.  The 
913th AG is the only C-130J 
classic associate unit in 
the AFRC.  Dave Allport
Right: 327th AS C-130J-30 
07-4638 fl ies over Sri Lanka 
Air Force Station Ampara 
on September 15 last year, 
while participating in Pacifi c 
Airlift Rally 2017.  USAF/Major 
Marnee A C Losurdo

US Marine Corps AH-1Z 168962 ‘QT-20’ arrives at Marine Corps Base Hawaii to join HMLA-
367. The helicopter was one of the fi rst three AH-1Zs delivered to the unit on that day.  
USMC/Sgt Alex Kouns

‘Spitfi re’ look for VFA-122 T-34C

Above: US Navy/VFA-122 T-34C 160478 ‘NJ-78’ on the fl ight 
line, alongside the St Johns River at NAS Jacksonville, after 
its respray.  The aircraft had previously worn an overall gloss 
black colour scheme.  US Navy/Victor Pitts
A US Navy Beechcraft 
T-34C Turbo Mentor, 160478 
‘NJ-78’ operated by Strike 
Fighter Squadron (VFA) 122 
‘Flying Eagles’ at Naval Air 
Station Lemoore, California, 
has been repainted in a 
distinctive new scheme 
inspired by the World War 
Two-era British Supermarine 
Spitfire.  The project began 
when VFA-122 sent a photo 
of an RAF Spitfire to Fleet 
Readiness Center Southeast 
(FRCSE) at Naval Air Station 

Jacksonville, Florida, asking 
if its scheme could be 
replicated on a T-34C.

The completed aircraft 
was rolled out in its new 
colours on December 4 
and later delivered back 
to Lemoore, where it 
will be used by VFA-122 
instructors to clear bombing 
ranges and serve as a 
safety aircraft by flying at 
the no-lower-than altitude 
during dive-bombing 
training.  Dave Allport
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RCAF Air Task Force departs Europe
THE CANADIAN Air Task 
Force (ATF) in Romania has 
completed its contribution 
to NATO’s Enhanced Air 
Policing (eAP) mission.  
The four-month mission 
in support of Operation 
Reassurance came to an 

end on December 31.  It 
involved 135 Canadian 
Armed Forces (CAF) 
personnel – mainly from 
2 Air Expeditionary Wing, 
Bagotville, and 4 Wing, 
Cold Lake – and four 
Royal Canadian Air Force 

(RCAF) CF-188 fighters.
In addition to the eAP 

mission, the CF-188s 
conducted regular training 
with their Romanian hosts.  
RCAF Hornet crews worked 
alongside Romanian Air 
Force MiG-21s, F-16s and 

Puma helicopters, as well as 
Portuguese F-16s, US Army 
Black Hawk helicopters and 
NATO E-3 AWACS.  The 
CF-188 crews also trained 
with French and Romanian 
vessels in the Black Sea 
and visited Slovenia.

USAF selects 
next two Air 
National Guard 
F-35 bases
THE US Air Force has 
named Truax Field, 
Wisconsin and Dannelly 
Field, Alabama, as the next 
two preferred locations 
to receive Air National 
Guard (ANG) F-35As.

“Selecting Truax Field 
and Dannelly Field will 
increase Air National 
Guard F-35A units 
providing fifth-generation 
air power around the 
world,” said Secretary 
of the Air Force Heather 
Wilson. “As F-35As arrive 
at these locations, we will 
use the existing aircraft at 
these fields to replace the 
ageing F-16s at other Air 
National Guard units.”

The USAF expects 
F-35As to begin arriving 
at Truax Field in early 
2023 and at Dannelly 
Field later that year.

The USAF also evaluated 
Gowen Field Air National 
Guard Base (ANGB), 
Idaho; Selfridge ANGB, 
Michigan; and Jacksonville 
Air Guard Station, Florida 
in this round of decisions.  
Previously, the secretary of 
the air force selected three 
active-duty operational 
locations and one ANG 
location to receive F-35As: 
Hill Air Force Base, 
Utah; RAF Lakenheath, 
England; Eielson AFB, 
Alaska; and Burlington Air 
Guard Station, Vermont.

Stinger mission 
marks at Mildenhall

A RARE visitor to RAF 
Mildenhall, AC-130W 
Stinger II 88-1305 of the 
16th Special Operations 
Squadron, part of the 27th 
Special Operations Wing 
at Cannon Air Force Base, 
New Mexico, departed the 
Suffolk base on December 
7, as ‘RCH1040’.  The 
gunship was part of a 
flight of two together 
with 88-1301 ‘RCH1042’.  
Serial 88-1305 displayed 
ten mission markings in 
the form of stick men.  

The pair arrived 
from Sigonella, Sicily 
on December 6 and 
departed to Keflavík, 
Iceland.  Chris Lofting

KC-46 tanker 
receives FAA 
certifi cation 
THE US Federal Aviation 
Administration (FAA) has 
granted an Amended 
Type Certificate (ATC) 
for its 767-2C aircraft 
configuration, Boeing 
announced on December 
21.  The ATC applies to 
the core 767-2C aircraft 
configuration and verifies 
that the basic design 
of the KC-46 tanker 
is safe and reliable.  

The ATC is one of 
two FAA airworthiness 
certifications required for 
the KC-46 programme.  
A combined Boeing/
USAF team has also been 
working on completing 
Supplemental Type 
Certificate (STC) work, 
which encompasses 
the military systems 
installed on the 767-2C.

Nimitz Carrier Strike Group returns
WARSHIPS ASSIGNED to 
the Nimitz Carrier Strike 
Group (CSG) 11 came 
back to Washington on 
December 10 after a six-
month deployment to the 
Indo-Asia-Pacific region 
and the Persian Gulf.  The 
aircraft carrier USS Nimitz 
(CVN 68) returned home 
to Naval Base Kitsap.

The strike group included 
Carrier Air Wing (CVW) 
11, which disembarked in 
San Diego on December 
5.  While deployed, CVW-11 
consisted of Strike Fighter 
Squadron (VFA) 147, VFA-
154 and VFA-146 based at 
Naval Air Station Lemoore, 
California; Electronic Attack 
Squadron (VAQ) 142 based 
at NAS Whidbey Island, 
Washington; Airborne Early 
Warning Squadron (VAW) 
121 from Naval Station 
Norfolk, Virginia; Marine 
Fighter Attack Squadron 

(VMFA) 323 based at 
NAS Miramar, California 
and Helicopter Sea 
Combat Squadron (HSC) 
8, Helicopter Maritime 

Strike Squadron (HSM) 
75 and Fleet Logistics 
Support Squadron (VRC) 
30 from NAS North 
Island, California.

During its deployment 
CVW-11 flew over 1,000 
combat sorties in Iraq and 
Syria, and dropped over 
900 pieces of ordnance.

Above: An F/A-18C from Marine Strike Fighter Squadron (VMFA) 323 ‘Death Rattlers’ prepares 
to take off from USS ‘Nimitz’ in the Persian Gulf in August 2017 for an Operation Inherent 
Resolve mission.  US Navy/Mass Communication Specialist 2nd Class Elesia K Patten

On January 3, the four ATF-Romania CF-188s passed through Lajes on their return to Canada.  They had departed Mihail 
Kogălniceanu air base for Sigonella, Sicily, before arriving in the Azores.  The Hornets comprised 188770 (callsign ‘CFC0851’), 
188750 (‘CFC0852’), 188749 (‘CFC0853’) and 188790 ‘CFC0854’), supported by CC-150 Polaris 15005 (‘CFC3378’).  André Inácio
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US NAVAL Air Systems 
Command completed 
another test flight of the 
Lockheed Martin Long 
Range Anti-Ship Missile 
(LRASM) from a US Air 
Force B-1B over California’s 
Point Mugu Sea Test 
Range on December 
8.  During the test, the 
B-1B crew simultaneously 
launched two production-
configuration missiles 

against separate 
moving maritime targets 
for the first time. 

The LRASM is planned to 
achieve early operational 
capability on the B-1B 
this year, followed by 
the US Navy F/A-18E/F 
in 2019.  The LRASM is 
based on the Joint Air-
to-Surface Standoff 
Missile – Extended 
Range (JASSM-ER).

Subscribe to www.airforcesmonthly.com  
for breaking news stories. E-mail the news team 
at edafm@keypublishing.com

Centenary jet for 112th 
Fighter Squadron
THE 112th Fighter 
Squadron (FS) ‘Stingers’, 
assigned to the Ohio 
National Guard’s 180th 
Fighter Wing and based 
at Toledo Express Airport, 
recently celebrated 100 
years of service.  In honour 
of the centenary, Block 

42 F-16C 90-731 City of 
Toledo has received this 
special scheme, recalling 
the lineage of the unit, 
which was activated as 
the 112th Aero Squadron 
at Kelly Field, Texas, on 

August 18, 1917.  Emblems 
worn on the jet include 
those of antecedents 
including the 112th 
Observation Squadron 
and the 37th Division 
Aviation.  The markings 

will be worn on the jet 
until August 17 this year.

Jim Haseltine

New look for Ohio ANG Stratotanker
OHIO AIR National Guard 
(ANG) KC-135R 59-1444 
arrived at Geilenkirchen 
Air Base, Germany on 
November 28.  The 
Stratotanker, which was 
using the callsign as 
‘RCH635’, has revised 
Ohio markings on the 
fuselage and tail.  It also 
wears nose art and other 
special markings as well 
as the name Pride of 
Canal Winchester.  The 
Ohio deployment at 
Geilenkirchen began 
the previous day with 

the arrival of KC-135R 
61-0264 as ‘RCH702’.  
This tanker sported the 
same Ohio markings on 
the fuselage and tail.  
KC-135R 64-14840 has 
also been seen in Europe 
with these markings, 
suggesting they are being 
introduced across the 121st 
Air Refueling Wing fleet.

The ANG provides 
temporary two-aircraft 
tanker deployments to 
support the NATO AWACS 
component on a two-week 
basis.  These tankers use 

the well-known ‘Esso’ 
callsigns.  For around two 
years Geilenkirchen has 
also received a second 
deployment with one 
KC-135, also provided 
by the ANG.  These 
aircraft usually use the 
‘Nacho 71’ callsign.  

‘Esso’ tankers normally 
arrive on a Monday 
and depart two weeks 
later on the Friday.  The 
‘Nacho’ tankers operate 
differently, sometimes 
staying for one week and 
sometimes for two.  

Rolf Flinzner

RC-135S COBRA Ball 
61-2662 departs RAF 
Mildenhall, Suffolk on 
December 11 as ‘Olive 
55’.  Operated by the 
45th Reconnaissance 
Squadron, part of the 55th 
Wing, stationed at Offutt 
Air Force Base, Nebraska, 
it wears recently applied 
nose art.  Named Snake 
Bite, it depicts a cobra 
with two ballistic missiles 
behind it.  The aircraft was 
an unplanned visitor to 
Mildenhall having diverting 
into the base three days 
earlier after a problem 
with diplomatic clearance.  
After flying from the US, 
61-2662 was noted in 
a holding pattern over 
Germany before diverting 
to the UK.  Ryan Dorling

Lancer completes 
milestone LRASM test

Above: One of two LRASMs launched during a test from a 
B-1B off the coast of California.  US Navy

Nose art for 
Cobra Ball
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Sukhoi advertorial

The development and production of the 
Su-35 (Russian designation Su-35S) 
4++ generation super-manoeuvrable 

multi-role fighter is one of the top-priority 
programmes of the Sukhoi Company, a United 
Aircraft Corporation (UAC) subsidiary.
The final stage of the State Joint Acceptance 

tests is now under way.  The flight tests fully 
proved the required primary specifications 
of the aircraft and its suite of on-board 
equipment.  The tests also demonstrated its 
super-manoeuvrability, confirmed stability 
and controllability, and established the 
powerplant parameters and navigation system 
operability.  Maximum speed at low level is 
1,400km/h, or 2,400km/h at altitude.  The 
service ceiling is 18,000m.  The radar target 
detection range is up to 400km in the air-
to-air mode, which considerably exceeds 
that of current in-service aircraft.  The 
phased array radar detects targets at a 
longer range and can simultaneously track 
and engage a greater number of threats 
(tracking of up to 30 and engagement of up 

to eight aerial targets, tracking of four and 
engagement of two ground targets, plus an 
option of simultaneous monitoring of air and 
ground situations).  The on-board optical 
sensor suite detects and tracks several 
aerial targets at a range of up to 80km. 
All works associated with the State 

Acceptance tests of the new fighter have 
proceeded according to the approved plan.  
Operational suitability tests proved to be a 
success and included employment of live 
guided and unguided airborne munitions. 
The results of the flight tests confirm that 

the performance of the Su-35/Su-35S is 
far superior to that of similar in-service 
foreign counterparts, and that the on-board 
equipment performs a wide range of 
missions and tactical tasks.  The aircraft 
specifications greatly exceed those of fourth 
and 4+ generation tactical fighters such as 
the Rafale, Typhoon and upgraded F-15, 
F-16 and F/A-18, as well as the F-35.  The 
Su-35/Su-35S is a potent rival to the F-22.
The Su-35/Su-35S employs many of the 

advanced technologies used in the PAK FA 
advanced fighter.  In some respects, the 
Su-35/Su-35S is a platform for optimising 
the advanced technologies used in fifth-
generation aircraft currently under tests.  This 
applies in the first instance to a new avionics 
suite integrated with an information control 
system (ICS) and developed using the latest 
information technologies.  The ICS employs 
standby multiple processor computers and 
high-speed information exchange channels 
ensuring complex processing of information 
obtained from surveillance and targeting 
systems and providing situational awareness 
to the pilot in challenging combat situations.  
The Su-35/Su-35S makes extensive use of 
situational awareness technologies across 
the full spectrum in real time, exploiting the 
capabilities of the communication system, 
the aircraft’s radar, optronic surveillance and 
reconnaissance systems as well as various 
ground-based control systems.  In addition, 
the aircraft is fitted with new engines featuring 
increased vectored thrust and a built-in auxiliary 
powerplant (BIAPP).  The Su-35/Su-35S can 
carry a wide range of airborne guided munitions 
for target engagement at short, medium and 
long ranges as well as unguided weapons.  The 
aircraft can carry an 8,000kg combat load. 
Series production of the Su-35S fighter 

takes place at Sukhoi’s Y A Gagarin Aircraft 
Plant in Komsomolsk-on-Amur (KnAAZ).  The 
Sukhoi Company is currently fulfilling a state 
contract for delivery of a batch of fighters for 
the Russian Aerospace Forces until 2020. 
Talks are under way with a number 

of foreign customers regarding draft 
contracts for the delivery of super-
manoeuvrable multi-role Su-35 fighters.

Su-35
Multirole Fighter
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Russian 
air group 
begins 
withdrawal 
from Syria
ELEMENTS OF the VKS 
Special Purpose Aviation 
Brigade at Hmeymim air 
base in Syria’s Latakia 
province have begun to 
return home to Russia.  
The move came after 
President Vladimir 
Putin requested the 
defence ministry started 
withdrawal of “most of the 
Russian forces” from the 
country on December 11.

“Over slightly more 
than two years, the 
Russian armed forces 
have routed together 
with the Syrian Army the 
most combat-capable 
grouping of international 
terrorists,” Putin said. 

According to Russian 
news agencies, 25 
aircraft will return to 
Russia.  By December 
14, eight Su-34s, three 
MiG-29SMTs, two 
Su-35S and an A-50U 
had left Hmeymim.  

The Su-34s and Su-35s 
flew in two packages 
each supported by a 
Tu-154.  All flights routed 
through Astrakhan in 
southern Russia before 
the final leg to their home 
bases.  At the same time, 
two Ka-52s were being 
prepared for transport 
to Russia.  Russia will 
retain a number of 
Su-24s, Su-25s, two 
Su-35S and a handful 
of helicopters in Syria.

Meanwhile, Tu-22M3 
bombers, which were 
forward deployed to 
the operational airfield 
at Mozdok in North 
Ossetia, began returning 
to their home bases.

During the Syrian 
operation, fixed-wing 
VKS aircraft carried 
out 6,956 sorties, while 
helicopters conducted 
more than 7,000.

Meanwhile, Russian 
daily Kommersant 
reported that at least 
seven Russian aircraft 
were destroyed by rebel 
shelling at the Hmeymim 
base on December 31, 
citing “military-diplomatic” 
sources.  The aircraft in 
question were reported 
as at least four Su-24s, 
two Su-35S and an An-72 
transport, as well as an 
ammunition depot.

Russia deploys two Tu-95MS to Indonesia
A PAIR of Vozdushno-
Kosmicheskiye Sily 
Rossiyskoy Federatsii (VKS 
RF, Russian Federation Air 
and Space Force) Tu-95MS 
strategic bombers has 
made the type’s first visit 
to Indonesia.  The aircraft, 
‘47 Red’/RF-94201 and 
‘49 Red’/RF-94191, flew 
from their base in the Amur 
region in Russia’s far east to 
Biak-Frans Kaisiepo Airport 
on the northern coast of 
Indonesia’s eastern Papua 
province, on December 5.  
They were supported by two 
Il-76MD transports that had 
landed at Biak the previous 
day.  While flying over the 

Pacific Ocean they were 
refuelled by Il-78 tankers.

The Indonesian Air Force 
said the deployment 
was part of a long-range 
navigation exercise.  

Including the bomber 
crews, 110 Russian military 
personnel were reported 
to be involved in the 
deployment, which ended 
on December 9, when the 

aircraft made the ten-hour 
flight back to their home 
base.  They were refuelled 
once more over the Sea of 
Okhotsk by Il-78s during 
their return.  Dave Allport

Above: One of the two visiting VKS Tu-95MS taxies in after landing at Biak Airport, Indonesia.  
Russian MoD

Kazakhstan 
receives 
two more 
Su-30SMs
THE KAZAKHSTAN Air 
Defence Force began to 
receive an additional 12 
Su-30SM fighters from 
an order announced on 
September 12 last year 
(see Kazakhstan orders 
12 more Su-30SMs, 
November 2017, p26).  
Photos from the 604th 
Air Base at Taldykorgan 
showed ‘07 Red’ and 
‘08 Red’ after delivery 
from Irkutsk.  

The former Soviet 
republic previously took 
delivery of six Su-30SMs 
from a batch reportedly 
ordered in 2014.  The 
first two (‘01 Red’ and 
‘02 Red’) of four diverted 
from VKS production, 
arrived at Taldykorgan on 
April 17 the following year, 
with two more (‘03 Red’ 
and ‘04 Red’) following 
shortly afterwards.  

Delivery of the fifth 
and sixth aircraft (‘05 
Red’ and ‘06 Red’) 
was announced by the 
Kazakh defence ministry 
in December 2016.

Su-57 fl ies with new engine
AN EXAMPLE of the Su-57 
fighter made its first flight 
powered by the new NPO 
Saturn izdeliye 30 (product 
30) engine on December 
5.  The ‘second-stage’ 
powerplant, flown on the 
port side of prototype 
Su-57 ‘052’ (T-50-2), will be 
used on series production 
aircraft from 2020.  The 
17-minute maiden flight 
with the new engine 
was conducted at the 

Gromov Flight Research 
Institute at Zhukovsky, 
with test pilot Sergei 
Bogdan at the controls.  

Sukhoi has completed 
and flown nine flight-test 
prototypes of the Su-57 
powered by NPO Saturn 
izdeliye 117 engines, 
derived from the AL-41F-1S 
used in the Su-35.  It was 
previously announced that 
the izdeliye 30 would first 
be tested on an Il-76LL.

First Il-78M-90A tanker rolled out

Above: The prototype Il-78M-90A is rolled out from the Ulyanovsk factory.  UAC

AVIASTAR-SP has 
completed the first Il-78M-
90A tanker aircraft for 
the VKS.  The aircraft, 
c/n 0201, was rolled out 
at Aviastar’s Ulyanovsk 
production facility in 
Russia on November 
29.  The Il-78M-90A is a 
modernised version of the 
Il-78, with four PS-90A-76 
turbofans replacing the 
original D-30KP-2s.  It 
also features modern 
avionics, including replaced 
flight, navigation, radio 
communications, lighting 
and other equipment.  
The wing has been 
modified, a strengthened 

bulkhead installed in the 
rear fuselage and two 
additional 50-metric-ton 
fuel tanks incorporated into 
the cargo compartment 
to increase fuel capacity.  
The additional fuel tanks 
and refuelling equipment 
are removable for use as a 
standard cargo transport.

The modifications are 
similar to those on the Il-76 
heavy military transport 
to produce the Il-76MD-
90A, three of which have 
so far been delivered to the 
VKS out of a planned total 
of 39.  The new Il-78M-
90A is intended to replace 
the VKS fleet of around 18 

Il-78 and Il-78M tankers 
operated by the 203rd 
Tanker Aviation Regiment 
at Ryazan-Dyagilevo.

The aircraft was expected 
to make its maiden flight 
early in the new year.  It 
was ordered under a 
research and development 
contract, as funding 
has yet to be allocated 
for series production.  
However, in anticipation 
of a production contract, 
Aviastar is reported to 
have begun assembly of 
at least two further Il-78M-
90As and hopes to receive 
an order from the VKS for 
around 30.  Dave Allport

Above: Su-57 ‘052’ has been fi tted with an izdeliye 30 in the 
No 1 engine nacelle, with an izdeliye 117 remaining in the No 
2 (starboard) position.  The izdeliye features a serrated engine 
nozzle compared with the earlier engine’s fl at nozzle.  UAC



2 – 17 Mar  VIETNAM: Aviation museums & collections large & small; battlefi elds; Cu Chi Tunnels; My Lai
 Ho Chi Minh Trail; Ha Long Bay; DMZ. By air, rail, coach & boat.
14 - 20 Apr  ISRAEL:  Air force bases, aviation museums & collections; Ben Gurion ramp. SOLD OUT
21 - 29 Apr GERMANY: Baltic & Berlin; 14 aviation museums & collections inc Peenemunde, Rechlin, Finow,   
 Luftwaffe (Gatow); Cold War museums in Berlin; preserved airliners; ILA Airshow.
25 - 29 Apr  GERMANY: ILA Berlin;  Cold War museums and Luftwaffe (Gatow); ILA Airshow long weekend. 
13 - 21 May  POLAND: Polish Air Force Bases & NATO Tiger Meet (NTM);  Spotters Day & Airshow. 2 MiG-29 & 1 Su-22 

airbases (tbc). Second day at NTM at end of runway.
17 - 21 May  POLAND: NATO Tiger Meet (NTM); Spotters Day & Airshow.
Jun TBC  TURKEY: Anatolian Eagle; event confi rmed, date and venue tbc.
10 - 18 Jun  FINLAND: 100th Anniversary of the Finnish Air Force; 2-day international airshow & arrivals day. 10 

aviation museums and collections.
30 Jun - 17 Jul ENGLAND: 100th Anniversary of the RAF; 3 airshows, 18 aviation museums & collections;  BBMF; 617  
 Dambusters Sqn Mess/Hotel; RAF Club; Stow Maries WWI airfi eld & lots more!
14 - 23 July CANADA & USA: North-western States; Flying Heritage Museums Airshow’ in Everett, aviation museums  
 including the ‘Spruce Goose’.
22 - 30 July  USA: OSHKOSH: EAA Oshkosh 2018; 6 full days at the world’s largest aviation event.    
24 - 30 July  USA: OSHKOSH: EAA Oshkosh 2018; 4 full days at the world’s largest aviation event.  
29 Jul - 5 Aug  USA: 7-day extension; to either Oshkosh tour: to Indiana, Ohio and Washington DC, to Grissom, US Air  
 Force, National Air & Space, and Steven Udvar-Hazy Museums.
21 - 27 Aug RUSSIA: ARMY 2018; repeat of 2017s fabulous tour.  Increased to FIVE full days at the 3 event sites:  
 Kubinka AB, Patriots Park & Alabino live fi ring demos. YOU decide each day where you go. Hotel few miles  
 from Kubinka AB. Plus inside & outside Kubinka Repair Factory.
24 - 28 Aug POLAND: 100th Anniversary of the Polish Air Force Airshow; Deblin (static) & Radom (fl ying); museums in  
 Deblin and Krakow.
3 - 7 Sept ALBANIA: Air Force Bases CONFIRMED; all major airbases & storage sites.
11 - 24 Sept SOUTH AFRICA: Air Force Bases CONFIRMED; ramp tours at several JNB airports; aviation museums &  
 collections; sightseeing options; free time.
15 - 25 Sept USA: North-eastern States; 100th Anniversary of End of World War One; WWI Dogfi ght Spectacular  
 Airshow, Old Rhinebeck NY & Dawn Patrol Airshow, US Air Force Museum Dayton, OH; aviation museum 
 & collections.
2 - 12 Nov USA: NAS Pensacola (Blue Angels) & Nellis AFB (Thunderbirds) Airshows; airbases, museums and  
 boneyards in Tucson & Phoenix, AZ.
3 - 13 Nov CHINA: Chinese Airshow, Zhuhai; Hong Kong Airport; Beijing Airport & aviation museums.
   

2018  MILITARY TOUR 
PROGRAMME 

Terminal House, Shepperton,  Middlesex TW17 8AS
Telephone: +44 (0)1932 255627
Facsimile: +44 (0)1932 231942

E-mail: aviation.tours@ianallan.co.uk
www.ianallantravel.com/aviationtours 

Aviation Tours

All itineraries now on our website. Or call 01487 832922 to discuss

RE-PRINTS
Custom re-prints of features 

available for use as:
• Press Pack Inserts
• Sales Promotions

• Company Reports and more...
Tailored to your specifi c needs, re-prints 

can showcase your company, products or 
services in association with the world’s 
number one military aviation magazine.

For further information call Ian Maxwell:

Tel: +44 (0) 1780 755131
E-mail: ian.maxwell@keypublishing.com
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FUERZA AÉREA Argentina 
(FAA, Argentine Air Force) 
Fokker F28 Mk1000 serial 
TC-53 (c/n 11020) suffered 
technical problems during 
a flight in the vicinity of its 
base, the I Brigada Aérea 
(1st Air Brigade) at El 
Palomar, Buenos Aires, on 
December 15.  Only one of 
the mainwheels extended 
when the crew attempted 
to deploy the landing gear.  

The other wheels finally 
deployed after several 
circuits, and the aircraft 
landed without problems.  
The event followed a 
KC-130H landing incident at 
Río Gallegos on December 
2 (see Attrition, p93).  
Juan Carlos Cicalesi

Argentine Gendarmerie PC-6 in 
Switzerland

Stephan Widmer

KC-390 
achieves 
IOC
EMBRAER ANNOUNCED 
on December 20 that 
the KC-390 military 
transport and tanker had 
attained initial operational 
capability (IOC) with the 
Força Aérea Brasileira 
(FAB, Brazilian Air Force).

The milestone 
demonstrates that the 
necessary conditions have 
been met for the aircraft 
to begin limited operations 
with the FAB.  As part of 
the IOC, Embraer obtained 
a KC-390 provisional type 
certificate from the Agência 
Nacional de Aviação Civil 
(ANAC, Brazilian National 
Civil Aviation Agency).

To date, the KC-390 
trials campaign has 
accumulated more than 
1,500 flight hours with two 
prototypes and more than 
40,000 hours of laboratory 
study of the aircraft’s 
on-board systems.  
Structural assessment 
is nearing completion, 
with only the full-scale 
fatigue test remaining.

Embraer expects the 
final type certificate to 
be issued by ANAC this 
year.  Military certification 
– final operational 
capability (FOC) – will 
be achieved once tests 
of additional capabilities 
are completed.  These 
include aerial refuelling 
and cargo-dropping.

Delivery of a first series 
aircraft to the FAB is 
also planned for 2018.

THE COMANDO de Aviación 
de Ejército (CAE, Argentine 
Army Aviation Command) 
carried out in-flight tests 
of the new FV-300 electro-
optical stabilised system 
in November.  The locally 
developed sensor was 
mounted on a UH-1H 
helicopter of Escuadrón de 
Aviación de Exploración y 
Ataque 602 (Reconnaissance 
and Attack Aviation 
Squadron 602), based at 
Campo de Mayo, Buenos 
Aires.  The FV-300 includes 
three sensors: a day sensor 
with powerful zoom, a 
thermal unit with zoom, 
and a TV camera.  The 
day and night flights were 
made using night-vision 
googles, and the sensors 
were tested for aerial 
surveillance, reconnaissance 
and transmission of 
images in real time.  
Juan Carlos Cicalesi

New ejection 
seats for 
Uruguayan 
Dragonfl ies
THE FUERZA Aérea 
Uruguaya (FAU, 
Uruguayan Air Force) has 
selected the Martin-Baker 
Mk8 (AU8LD) ejection 
seat to equip its fleet of 
A-37B Dragonflies.  Twelve 
examples have been 
ordered for installation on 
six of the twin-seat aircraft, 
replacing the previous 
Weber equipment.

Negotiations began last 
March when FAU personnel 
visited the Martin-Baker 
Argentina branch at the 
Argentine Air Force’s Área 
Material Rio IV in Córdoba.  
An installation trial was 
completed the same month 
at a cost of £168,000.  
Authorisation for the 
acquisition was granted by 
the Uruguayan government 
in November 2017, the 
total cost of the transaction 
being £3.6m, payable 
in three instalments.

It is understood that 
manufacture of the seats 
will commence as soon 
as the contract is signed, 
and they will be built by 
MB’s partner SICAMB of 
Latina, Italy.  Deliveries 
are expected between 
June and September this 
year.  Installation of the 
seats will be carried out 
by Martin-Baker Argentina 
at Brigada Aérea No 2 
(Air Brigade No 2) Tte 2do 
Mario Walter Parallada 
Air Base, near Durazno.  
Ernesto Blanco Calcagno

New electro-optical system 
for Argentine UH-1H

EA

Julián López

Undercarriage problem for Argentine F28

THIS PC-6/B2-H2 operated 
by the Gendarmeria Nacional 
Argentina (GNA, Argentine 
National Gendarmerie) was 
a rare visitor to the Pilatus 
factory airfield at Stans-
Buochs, Switzerland where it 

was seen on December 13.  
The Turbo Porter, GN-805 (c/n 
787), was built in 1977.  It was 
in Stans for a major overhaul.  

The first batch of three 
PC-6s for the GNA was 
delivered in February 1978, 

followed by two more in 
October 1979 and a sixth in 
January 1980.  Attrition losses 
occurred in August 1982, 
August 1999, September 
2003 and October 2015.  
Another aircraft that sustained 

damage in July 2000 was 
placed in long-term storage 
awaiting repair and was 
later stored at Stans.  It 
was replaced by a new-
build example shipped to 
Argentina in April 2015.
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Peru plans 
SIGINT 
modifi cation 
for Fokker 50
PERU’S AGENCIA de 
Compras de las Fuerzas 
Armadas (ACFFAA, 
Agency for Procurement 
Purchases of the Armed 
Forces) has relaunched 
its programme to install 
signals intelligence 
(SIGINT) equipment 
on two of the navy’s 
Fokker 50 aircraft.  Elta 
Systems was selected 
for the tender after a 
bidding process that 
closed on December 
26.  The contract is 
valued at $23.4m.  A 
previous effort to acquire 
SIGINT equipment 
was abandoned after 
irregularities were 
discovered in the 
bidding process.

The Aviación Naval 
(Peruvian Naval Aviation) 
acquired two second-
hand Fokker 50s – U-05 
Fons Aler and U-06 
Robbie Wijting – from 
the Royal Netherlands 
Air Force (RNLAF) in 
November 2014.  Four 
ex-RNLAF Fokker 60s 
had already been sold 
to the Aviación Naval in 
2010.  The operating unit 
is Escuadrón Aeronaval 
11 at Lima-Callao.

SEMAN 
ends KT-1P 
production
PERU HAS concluded 
local production of the 
KT-1P Torito turboprop 
trainer, due to a lack of 
interest for follow-on 
orders.  SEMAN Perú, the 
maintenance service arm 
of the FAP, manufactured 
the aircraft in conjunction 
with Korea Aerospace 
Industries (KAI).  A $209m 
contract for co-production 
of the 20 aircraft was 
signed between Peru and 
South Korea in November 
2012, and included 
technology transfer, a 
parts manufacturing plant 
and a flight simulator.  The 
first four aircraft were built 
at KAI’s facilities in South 
Korea, while the remaining 
16 were co-produced 
by KAI and SEMAN.  
The final aircraft for the 
Fuerza Aérea del Perú 
(FAP, Peruvian Air Force) 
was delivered on April 7 
last year (see Final KT-1P 
delivered to Peru, June 
2017, p21).  SEMAN Perú 
will continue to provide 
maintenance for the 20 
units acquired by the FAP.  
Juan Carlos Cicalesi

Four more Bell 412EPs delivered 
to Argentine Air Force

BELL HELICOPTER 
announced the delivery 
of four Bell 412EP 
helicopters to the Fuerza 
Aérea Argentina (FAA, 
Argentine Air Force) from its 
production line at Mirabel, 
Canada on December 11.  
The Bell 412EPs are actually 
unsold aircraft built in 2014.  

Two have been identified 
to date: H-103 (c/n 36682, 
ex N519WP) and H-106 
(c/n 36686, ex N682BS).  

The aircraft join two 
previously delivered 
examples: H-101 and 
H-102 which entered 
service in November 2013. 

In a separate arrangement, 

the US State Department 
announced the planned 
sale of another four Bell 
412EPs to Argentina under 
the Foreign Military Sales 
programme on December 
7, 2017.  The contract is 
valued at $27.2m.  The 
estimated completion 
date is June 20 this year.

New Gendarmerie Argentina helicopters
THE AVIATION service of 
the National Gendarmerie 
Argentina (GNA) will soon 
receive a new Leonardo 
AW169 helicopter, GN-934, 
for general utility and 
border patrol missions. 

The service is also due to 
receive three new Leonardo 
AW119 Koala helicopters, 
as part of an equipment 
exchange.  The GNA 
was reportedly unhappy 
with the standard of 

modernisation carried out 
on two Bell UH-1H Huey IIs, 
which are now grounded.  
The Argentine state will 
provide the three new 
AW119s as compensation.  
Juan Carlos Cicalesi

New SR-22T trainers delivered to FACh
TWO CIRRUS Aircraft 
SR-22T aircraft have been 
delivered to the Grupo de 
Aviación No 8 (Aviation 
Group No 8) of the Fuerza 
Aérea de Chile (FACh, 
Chilean Air Force).  The 
aircraft will provide a new 
training capability for the 
pilots of the light transport 
units assigned to the parent 
V Brigada Aérea (5th Air 
Brigade) at Antofagasta.

The aircraft, FACh 241 
and FACh 242, arrived at 
Andrés Sabella Gálvez 
International Airport, 
Antofagasta on November 
24.  They will be used to 
provide pilot currency for 
V Brigada Aérea aircrew 
without assigned air units.  

A first pair of SR-22Ts 

arrived in Chile in May 
2013, followed by a 
second pair in September 

2015 and a third pair 
in August 2016.  These 
aircraft are operated by a 

basic training squadron 
at El Bosque, Santiago.  
Juan Carlos Cicalesi

AW169 GN-934 (69056, ex I-PTFQ) for the National Gendarmerie Argentina is equipped with night-vision goggles capability, 
cargo hook, rescue crane, search beacon and forward-looking infrared sensor.  GNA

FACh

Israel 
to repair 
Honduran 
combat 
jets
ISRAELI TECHNICIANS 
have completed an 
analysis for the repair 
of several Fuerza 
Aérea Hondureña 
(FAH, Honduran Air 
Force) combat aircraft, 
specifying which can be 
returned to service.  It 
has been decided to 
refurbish seven F-5Es and 
two F-5Fs, transferred 
to Honduras by the US 
in the 1980s.  Two of 
the single-seat F-5Es 
will receive new digital 
communications and 
navigation systems from 
Elbit Systems.  In addition, 
five A-37Bs will also be 
completely overhauled 
by Israeli industry.  
Juan Carlos Cicalesi
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Latest batch of Egyptian Rafales delivered Su-30K 
arrives in 
Angola
A FIRST Su-30K has 
been spotted in Angola, 
confirming that deliveries 
of the aircraft have begun.  
Two images began 
to circulate on social 
media on December 
11, although it was 
unclear if they showed 
two different aircraft.

On February 12, 2014 
it was confirmed that 12 
former Indian Air Force 
(IAF) Su-30Ks had been 
sold to the Força Aérea 
Nacional de Angola 
(FANA, National Air 
Force of Angola) under 
a contract signed in 
October the previous year.  
Taken from storage at the 
558 Aircraft Repair Plant 
(ARZ) at Baranovichi in 
Belarus, these are being 
refurbished and upgraded 
to Su-30KN standard.  
The first was re-flown 
at Baranovichi around 
January 31 last year. 

Angola is also 
reported to be looking 
at purchasing a further 
six Su-30Ks from the 
same source (see Angola 
eyes more Su-30Ks, 
September 2017, p22). 

SAAF C-47TP in Exercise 
Oxide in Réunion 
A LARGE-SCALE Franco-
South African naval 
exercise, Oxide, was held 
for the first time since 
2008 in Réunion from 
November 24 to December 
7 last year.   Military 
aviation assets from both 
countries took part in a 
previously predominantly 
maritime event.  

The South African Air 
Force (SAAF) provided 
a veteran C-47TP Turbo 
Dakota from 35 Squadron 
at Air Force Base 
Ysterplaat, while French 
involvement included 

Armée de l’Air CN235Ms, 
plus Aéronavale Lynx and 
Panther helicopters.

The exercise included 
maritime surveillance 
operations, along with 
parachute dropping.  
Other scenarios included 
interception of a drug-
trafficking vessel, 
protection of friendly 
shipping and resupply 
at sea by air dropping 
supplies.  The next Oxide 
exercise is due in 2020, 
but a precise date or 
location has yet to be 
determined.  Dave Allport

Final pair of 
Senegalese 
Mi-24Vs 
delivered 
A CONTRACT awarded 
to Poland’s Wojskowe 
Zaklady Lotnicze Nr 1 
(WZL-1) overhaul facility 
in Lódź to refurbish 
three former Slovak Air 
Force Mi-24V attack 
helicopters for the Armée 
de l’Air Sénégalaise 
(Senegalese Air Force) 
has been completed.  
The final two helicopters, 
6W-HCB (c/n 730813 ex 
0813) and 6W-HCD (c/n 
730833, ex 0833), were 
loaded onto an An-124 
transport and departed 
from Lódź for Dakar-
Yoff on November 30.

The first, 6W-HCA (c/n 
830708, ex 0708), was 
airfreighted out of Lódź 
on February 8 (see Three 
ex-Slovak Mi-24s for 
Senegal, January 2017, 
p22).  Senegal now has 
an attack helicopter fleet 
of three Mi-24Vs and two 
Mi-35Ps.  Dave Allport

Above: A SAAF/35 Squadron C-47TP on the ramp at Base 
Aérienne 181 Sainte-Denis-Lt Roland Garros Airport, Réunion, 
as French Air Force CN235M-300 197 ‘62-HE’ from ET 3/62 
taxies out during Exercise Oxide.  French MoD

Cameroon government Beech 350 delivery 
A NEW Beechcraft King Air 
350i has been acquired by 
the Cameroon government.  
The aircraft, TJ-XRL (c/n 
FL-1109), arrived from 
Paderborn, Germany, for 
a fuel stop at Malta-Luqa 
Airport during its delivery 
flight on December 11.  It 
carried temporary ferry 
registration N1109C, taped 
over its Cameroon identity, 
and had been registered 
as such on December 2 to 
Africair, of Miami, Florida.

The 350i had left the Beech 
Factory Airfield in Wichita, 
Kansas, on December 1 
for Wichita-Eisenhower 
Airport, remaining there 

until December 8, when 
it continued via Bangor 
International, Maine, to 
Goose Bay, Canada.  
The next day the aircraft 

continued via Keflavík, 
Iceland, to Belfast 
International, Northern 
Ireland.  It left Belfast for 
Paderborn on December 

10, continuing the next 
day to Malta.  No official 
details of Cameroon’s order 
for the aircraft have been 
announced.  Dave Allport

Above: New Cameroon government King Air 350i N1109C (TJ-XRL) lands in Malta for a fuel 
stop during its delivery fl ight.  Ruben Zammit

Above: Although not one of the latest deliveries, twin-seat EAF Rafale DM06 was one of three examples temporarily deployed 
to Landivisiau air base in northern France in late October last year.  Fabrice Geny

A FURTHER three Rafales 
have been delivered to 
the Egyptian Air Force 
(EAF).  All were single-seat 
EM variants, comprising 
EM06, EM07 and EM08, 
which arrived in Egypt 
on November 28.  

They were flown from 
Dassault’s facility at 
Bordeaux-Mérignac, 
France, via a fuel stop at 
Base Aérienne 125 Istres-
Le Tubé to Gebel El Basur 

Air Base.  They were the 
final EAF single-seaters to 
be handed over, leaving 
just two-seat Rafale DMs 
remaining to be delivered.

Deliveries to the EAF, 
initially of twin-seater 
aircraft, began in 2015 
when DM01, DM02 and 
DM03 arrived on July 20 
of that year, followed by 
DM04, DM05 and DM06 
on January 28, 2016.  The 
first single-seat aircraft, 

EM01, EM02 and EM03, 
did not arrive until April 
4, 2017 with a further 
two (EM04 and EM05) 
following on July 26.  With 
the latest arrivals, total 
deliveries have reached 14 
aircraft (eight Rafale EM 
and six Rafale DM).  Just 
ten two-seaters (DM07 
to DM16) of the order 
for 24 (16 two-seat and 
eight single-seat) aircraft 
remain to be delivered.

The type is operated by 
the EAF’s 34 Squadron 
‘Wild Wolves’ as part 
of the 203rd Tactical 
Fighter Wing ‘Storm’.  

The first operational 
mission by EAF Rafales 
on the night of May 26-27, 
2017, maintained air 
superiority and provided 
airborne protection 
for air strikes against 
so-called Islamic State 
in Libya.  Dave Allport
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ONE OF the RAAF’s C-27Js 
has been painted in special 
markings to celebrate 75 
years since establishing 
No 35 Squadron.  The unit 
operates the type from 
RAAF Base Richmond, 
New South Wales, as 
part of 84 Wing.  Spartan 
A34-006 carries large ‘75 
YEARS’ titles across the 
base of the fin, while the 
tail flash includes a high-
visibility orange wallaby 
motif.  The latter is similar 
to the design worn by 
the squadron’s Caribou 
transport aircraft from the 
1970s through to the 1990s.

No 35 Squadron was 
formed at RAAF Base 
Pearce, Western Australia, 
on March 11, 1942 and 
throughout its entire career 
has been responsible for a 

range of airlift operations.  
The first of the unit’s 
ten C-27Js arrived at 
Richmond on June 25, 
2015.  The tenth and final 
RAAF aircraft, A34-010, 
departed from the factory 

in Turin, Italy, on October 3 
heading for L-3 Aerospace 
Systems-Platform 
Integration in Waco, 
Texas, where outfitting 
will be completed before 
delivery.  On December 

5 last year, an agreement 
was signed with Northrop 
Grumman to provide 
through-life support for 
RAAF C-27Js, for which the 
company has teamed with 
Leonardo.  Dave Allport

Super 
Hornets 
prepare to 
return from 
Middle 
East
SIX ROYAL Australian Air 
Force (RAAF) F/A-18F 
Super Hornets deployed 
to the Middle East on 
Operation Okra were 
due to return home in 
January, marking the end 
of air strike operations 
against so-called Islamic 
State (IS, or Daesh) 
in Iraq and Syria.

The decision came 
after Prime Minister of 
Iraq Haider al-Abadi 
declared his country’s 
liberation from IS early 
in December and was 
announced by the 
Australian Department 
of Defence on the 22nd.

Minister for Defence, 
Senator Marise Payne, 
said: “The battlefield 
success against Daesh 
means our own Operation 
Okra has now reached 
a natural transition point 
and our strike aircraft 
will begin returning home 
early in the New Year.

“Since October 2014, 
our Hornet pilots and 
support personnel 
have made a significant 
contribution in support 
of the Iraqi Security 
Forces and I commend 
all the Australian Defence 
Force personnel who 
have contributed over 
this period for their 
dedication, skill and 
professionalism.

“Australia’s Air Task 
Group has made a valued 
contribution to coalition 
operations against Daesh 
that is highly regarded 
by the US, Iraq and 
coalition partners.”

The strike aircraft 
deployed as part of 
the Air Task Group 
conducted more than 
2,700 sorties against 
IS targets in both Iraq 
and eastern Syria.

RAAF E-7A Wedgetail 
and KC-30A refuelling 
aircraft will continue 
to support coalition 
operations.  Australia 
will also continue its 
training mission, which 
involves around 300 
personnel at Task Group 
Taji and around 80 
personnel in a Special 
Operations Task Group.

Sixth RAAF P-8A prepares for delivery

Above: P-8A Poseidon A47-006 at Seattle’s Boeing Field.  Joe G Walker

THE SIXTH P-8A for the 
RAAF is under test at 
Seattle’s Boeing Field/
King County International 
Airport, Washington.  
The Poseidon, A47-006/

N849DS (c/n 63182/line 
no 6468) was noted at 
the facility in December.  
The aircraft completed its 
maiden flight on August 
25 at Renton Municipal 

Airport, Washington 
before being flown to 
Boeing Field for mission 
systems integration.

The RAAF has ordered 
12 Poseidons to date, 

including the first four of a 
planned seven additional 
aircraft – the acquisition 
of these follow-on aircraft 
was announced in the 2016 
Defence White Paper.  

Fifteenth RAAF PC-21 takes fl ight
PRODUCTION OF the 
PC-21 for Australia 
continues and the first 
15 aircraft have been 
completed.  The fifteenth 
aircraft, A54-015 (c/n 248, 
HB-HWO), is seen returning 
to the Pilatus factory 
airfield at Stan-Buochs, 
Switzerland after its first 
flight on December 13.

Under the AUS$1.2bn 
Australian Defence Force 
Pilot Training System deal, 
signed in December 2015, 
Lockheed Martin Australia 
is delivering 49 PC-21s 
to the RAAF, along with 
seven flight simulators, 
learning aids, courseware 

and support for an initial 
seven-year term.  

The first RAAF PC-21 
made its maiden flight 
at Stans-Buochs on July 

21, 2016, followed by the 
second on August 8 of 
the same year.  The first 
two aircraft commenced 
their delivery flight from 

Switzerland on February 
10 last year.  The initial 
training courses on the 
type are scheduled to 
begin early next year.

Stephan Widmer

No 35 Squadron C-27J celebrates anniversary

Above: No 35 Squadron C-27J A34-006 on the ramp at RAAF Base Richmond on November 29, 
showing off the unit’s 75th anniversary markings.  Commonwealth of Australia/Cpl David Gibbs
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Delivery of Dutch F-16s 
to Jordan complete

MD530Gs 
for Lebanon
THE LEBANESE Armed 
Forces (LAF) will receive 
six MD530G attack 
helicopters as part of a 
$120m arms package 
from the United States, 
the US Embassy in 
Beirut announced on 
December 13.  The 
US will also supply 
the LAF with six more 
ScanEagle UAVs together 
with communications 
equipment and 
computers valued at a 
total of $11m.  According 
to the embassy: 
“This equipment will 
help the army build 
on its capability 
to conduct border 
security and counter-
terrorism operations 
and importantly to 
defend the country and 
people of Lebanon.”

Kuwait Police Dauphin IIs 
on delivery
A NEW AS365N3+ 
Dauphin II for the 
Kuwait Police passed 
through Kefalonia 
International Airport, 
Greece, on its delivery 
flight on November 10.  
Carrying the French civil 
registration F-WWOD, 
it continued the same 
day to Kos International 
Airport.  It will receive the 
registration KMOI-06 once 

in service.  On December 
8, another Dauphin II from 
the same order made a 
brief fuel stop at Kefalonia 
IAP before continuing to 
Kos.  This aircraft carried 
the registration F-WJXP 
and will become KMOI-
07 once in service.  The 
Kuwait Police previously 
acquired another two 
AS365N3+ helicopters 
in early 2005.

THE FINAL three of 15 
former Royal Netherlands Air 
Force (RNLAF) F-16s sold 
to Jordan were delivered 
to the Royal Jordanian Air 
Force (RJAF), as planned, 
in mid-December.  They 
were preceded by a group 

of six jets that left Volkel 
Air Base on November 
29 (see More ex-RNLAF 
F-16s delivered to Jordan, 
January 2017, p24). 

The final batch included 
F-16AMs 246 (J-193) and 
242 (J-870), which were 

planned to depart on 
November 29 but remained 
on the Volkel flight line due 
to technical issues.  Both 
242 and 246 eventually left 
on December 14 as part 
of the last group of three, 
together with F-16AM 

249 (J-057).  The aircraft 
routed via Aviano AB in 
Italy and Souda Bay in 
Greece before touching 
down at Al Azraq Air Base in 
Jordan, where they entered 
service with 2 Squadron.  
Kees van der Mark

Above: F-16AM 246 (ex J-193, 83-1193) departs Volkel AB on December 14.  It was among the last three ex-RNLAF F-16s 
delivered to the RJAF under the Peace Falcon VI programme.  Kees van der Mark

New two-seat Iraqi L-159 
ready for delivery
AN IMAGE has been 
released by the Iraqi Air 
Force (IQAF) showing a 
new two-seat L-159T1 
at the Aero Vodochody 
factory awaiting delivery.  
The aircraft wears both 
its new IQAF serial, 5902, 
and Czech Air Force serial 
6017 and had been in use 
for pilot training at the 
factory.  It is expected to 
be delivered to Iraq shortly.  

Under a contract 
effective from June 
30, 2015, the IQAF is 
acquiring ten single-seat 
L-159As and a pair of twin-
seat L-159T1s.  They are 
operated by 115 Tactical 
Squadron at Balad Air 
Base.  Dave Allport
Left: IQAF L-159T1 5902 at 
the Aero Vodochody factory 
on December 5 awaiting 
delivery.  Iraqi Air Force

Last two Omani Hawks 
delivered from Warton
DELIVERIES OF Hawk 
Mk166s to the Royal Air 
Force of Oman (RAFO) 
were completed in early 
December.  The final two 
jets departed BAE Systems’ 
Warton facility on the 4th.  
The aircraft are part of a 
$3.28bn order for eight 
Hawks and 12 Typhoons 
placed in December 2012.  

The first two RAFO Hawk 
Mk166s left Warton on 
delivery on July 24, 2017 
followed by two more in 
September 2017 and a 
further two in October 2017.
Right: The last two Omani 
Hawks, serials 168 (ZB130/
OM009) and 167 (ZB129/
OM008), prepare to depart 
Warton.  Martin Kaye

Kuwait Police AS365N3+ Dauphin II at Kefalonia IAP on November 10.  Its in-service registration 
– KMOI-06 – has been obscured by tape.  Marcus Vallianos
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Additional 
F-15SAs 
on delivery
THE LATEST two batches 
of F-15SA fighters for the 
Royal Saudi Air Force 
(RSAF) passed through the 
Azores on their delivery 
flights in early December.  
On the 5th, the aircraft 
arriving at Lajes were 
12-1053 (callsign ‘Retro 
61’), 12-1056 (‘Retro 63’) 
and 12-1057 (‘Retro 62’).  
These were supported 
by US Air Force KC-10A 
84-0192, callsign ‘Gold 22’.  
Another three jets arrived 
at Lajes on December 
8, comprising 12-1055 
(as ‘Retro 64’), 12-1058 
(‘Retro 65’) and 12-1059 
(‘Retro 66’) supported 
by KC-10A 87-0117 
(‘Gold 21’).  Deliveries of 
F-15SAs got under way 
when the first four aircraft 
were delivered via RAF 
Lakenheath, Suffolk in the 
UK during December 2016.

Above: A pair of US Air Force F-15E Strike Eagles fl anks a Qatar Emiri Air Force Mirage 2000-5 during the National Day celebrations held in the Qatari capital 
Doha on December 18.  For more on the event, see p60-63.  Alexander Golz

BOEING HAS received 
a $6.17bn contract to 
complete 36 F-15QA 
Advanced Eagles for 
Qatar.  The Foreign 
Military Sales (FMS) 
package was announced 
by the US Department of 
Defense on December 

22.  All the aircraft will 
be delivered to the Qatar 
Emiri Air Force (QEAF) 
by December 30, 2022.

First details of the 
planned sale were revealed 
when the US Defense 
Security Cooperation 
Agency (DSCA) announced 

on November 17, 2016 
that US State Department 
approval had been granted 
for Qatar to purchase 
72 F-15QAs.  Along with 
an associated weapons 
package and related 
support, equipment and 
training, the estimated cost 

was given as $21.1bn.  The 
DSCA notified Congress 
of this possible sale the 
same day.  The purchase 
was also to include 
US-based lead-in fighter 
training for the F-15QA.

An agreement was 
concluded in Washington 

on June 14 last year by 
US Defense Secretary Jim 
Mattis and Qatari Minister 
of State for Defence Affairs 
Khalid au-Attiyah.  At the 
time, the Qatari government 
put a price of $12bn on the 
deal, which was understood 
to include 36 aircraft.

Boeing wins contract for 
36 F-15QA fi ghters

Jordanian AT-802U 
redelivered through Malta 
AN INTERESTING visitor 
passing through Malta-
Luqa Airport on December 
12 for a night stop was 
Royal Jordanian Air Force 
(RJAF) Air Tractor AT-802U 
RJ2551 on delivery back 
to Jordan after a period in 
the US.  The aircraft had 
passed through Malta on 
June 23 heading for the US.

The aircraft’s identity was 

checked at the time of its 
earlier visit, confirming 
it was c/n 802-4003, 
ex N60033, which was 
originally delivered to the 
United Arab Emirates Air 
Force and Air Defence with 
serial 2281.  It was one of 
six aircraft later donated 
to Jordan, where it was 
initially given serial 1581 
before becoming 2551 
and joining 25 Squadron 
at King Abdullah II Air 
Base.  Dave Allport

Left: RJAF AT-802U 2551 at 
Malta-Luqa during its return 
from the US.  Brendon Attard

One of the RJAF’s fl eet of G 120TPs.  Jordanian Armed Forces

Jordan operating G 120TPs 
LOSS OF a Royal Jordanian 
Air Force (RJAF) Grob 
G 120TP in a crash on 
December 10 has brought 
to light more details of the 
type in RJAF service.  Little 
publicised at the time, a 
video released on April 
19, 2017, by the Jordanian 
Armed Forces showed the 
type in RJAF service for 
the first time at the King 
Hussein Air College.  

Although not publicly 

announced, the RJAF had 
ordered 14 G 120TPs, 
of which 12 had been 
delivered by the time 
the video was released 
and the remaining two 
are thought to have 
since entered service.  

The order included 
one computer-based 
training system and one 
flight training device 
for elementary pilot 
training.  Dave Allport

F-15SA 12-1058 arrives at Lajes on December 8 as ‘Retro 65’.  André Inácio
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Second Chinese Army Y-9 delivered
A SECOND new production 
Shaanxi Y-9 medium 
transport aircraft has been 
delivered to the China 
People’s Liberation Army 
Aviation Corps (PLAAC).  
The additional aircraft, 

serial number LH94011, 
arrived at Beijing-Tongxian 
air base on December 
15 to join the 81st Army 
Aviation Brigade.  

The first of the PLAAC 
Y-9s, LH94010, joined the 

81st Brigade on December 
22, 2016, and arrival of 
the second will further 
boost its long-range 
transport capability.  The 
Y-9, a stretched version 
of the Shaanxi Y-8F with 

increased payload and 
range, is also in service 
with the PLA’s air and naval 
air forces.  Dave Allport

Y-9 LH94011 arrives at Beijing-Tongxian Air Base on delivery to the 81st Army Aviation Brigade.  Chinese PLA/Cong Yan Nan

South 
Korea eyes 
additional 
F-35s
THE REPUBLIC of Korea Air 
Force (ROKAF) is planning 
to acquire 20 additional 
F-35As, according to 
reports in local media.  
Citing “multiple government 
sources”, a December 21 
report in the JoongAng 
Ilbo newspaper stated that 
the Defense Acquisition 
Program Administration 
(DAPA) has begun a 
preliminary study for the 
subsequent phase of the 
ROKAF’s next-generation 
fighter programme.

Seoul ordered 40 
F-35As for $6.7bn under 
the previous part of the 
programme, F-X Phase III.  
Deliveries are scheduled 
to begin later this year.  
South Korea originally 
planned to introduce 60 
advanced fighters by 2021. 

Although various options 
will be assessed for the 
follow-on phase, the 
Lightning II is said to be the 
only aircraft that meets the 
DAPA’s requirements for 
stealth capability, enabling 
attacks on critical North 
Korean facilities.  The 
ROKAF apparently intends 
to begin introducing the 
20 new fighters in 2023.

In related news, reports 
in the Japanese media 
suggest that the Japan 
Ministry of Defense is 
considering buying short 
take-off and vertical 
landing (STOVL) F-35Bs 
to operate from its Izumo-
class carriers.  The Japan 
Air Self-Defense Force 
plans to buy a total of 42 
F-35As, 38 of which will be 
assembled at Nagoya by 
Mitsubishi Heavy Industries.

Arnold ten Pas

Specially marked F-CK-1D at Hsinchu
SEVERAL REPUBLIC of 
China Air Force (ROCAF) 
aircraft have been adorned 
with special tail markings 
in recent months.  F-CK-
1D Hsiung-Ying 1627/88-

8118 of the Tainan-based 
1st Tactical Fighter Wing 
(443rd TFW) is seen landing 
at Hsinchu Air Base for 
the annual Open Day 
on November 20.  The 

ROCAF is now increasingly 
using single-digit wing 
numbers instead of the 
three-digit versions that 
have been used by the 
service for over 40 years.

Indian Air Force 
retires Mi-8
A CEREMONY marking the 
phasing out of the Indian Air 
Force (IAF’s) Mi-8 transport 
helicopter was held at Air 
Force Station Yelahanka in 
Bengaluru on December 
17.  The event was attended 
by veterans headed by Air 
Chief Marshal (Ret’d) Fali 
Homi Major PVSM, AVSM, 
SC, VM, ADC.  He flew the 
last Mi-8 sortie together 
with the commanding 
officer of 112 Helicopter 
Unit, the final operator.

The Mi-8 first arrived in 
Bombay in 1971 and was 
formally inducted in the IAF 
inventory the following year.  
A total of 107 examples were 

received up to 1988.  Mi-8s 
served with ten operational 
helicopter units and were 
involved in campaigns 
including Operation 
Meghdoot in the Siachen 
Glacier and Operation 
Pawan in Sri Lanka.  The 
helicopter was also used 
extensively for humanitarian 
and disaster relief missions.

Right: Former air chief, 
ACM (Ret’d) Fali Major, 
the only helicopter pilot to 
have commanded the IAF, 
was given the honour of 
fl ying the last Mi-8 sortie at 
Yelahanka.  He piloted the 
aircraft from the left seat.  
Sanjay Simha

First AH-64Es 
arrive in 
Indonesia
THE FIRST three AH-64Es 
for the Tentara Nasional 
Indonesia – Angkatan 
Darat (TNI-AD, Indonesian 
National Defence – Army) 
have been delivered to 
the country.  The Apache 
Guardians – including 
HS-7211 and HS-7212 – 
arrived at Semarang, Java, 
on December 18, on board 
US Air Force C-17As.

In August 2013, the 
US Defense Secretary 
confirmed that agreement 
had been reached to 
supply eight AH-64Es to 
the TNI-AD, at a reported 
value of $500m.  In 
January 2015, the US 
Department of Defense 
announced the award of an 
FMS contract to Boeing, 
for the manufacture of 
the eight helicopters.
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YS-11FC farewell at Iruma 
JAPAN AIR Self-Defense 
Force (JASDF) YS-11FC 
12-1160 (c/n 2159) navaids 
calibration aircraft was a 
welcome participant in the 
flying display at last year’s 
Iruma Air Show.  Both the 
JASDF’s C-1 transport and 
the YS-11FC were rumoured 
to be making their final 
public display flights at the 
annual show, which took 
place on November 3.  Two 
or three YS-11FCs serve 
with Iruma’s Hiko Tenkentai 
(Flight Checker Squadron), 
but are expected to be 

replaced by an undisclosed 
number of Cessna 680s.  
JASDF electronic warfare 
aircraft YS-11EB 02-1159 
was not an official participant 
at the airshow, but was 
also noted from outside the 
airfield.  Four examples of 
this variant serve with the 
Denshi Sakusen (Electronic 
Warfare Operations Group), 
but this type is also 
rumoured to be retired in 
the near future, together 
with the group’s sole EC-1 
electronic intelligence 
(ELINT) platform, 78-1021.

Lieutenant Colonel Beau ‘Strap’ 
Wilkins, 514th Flight Test Squadron 
F-16 test pilot, makes a high-speed 
pass in an Indonesian F-16C at 
Hill AFB on November 21 during 
a functional check fl ight on the 
aircraft.  USAF/Alex R Lloyd

 Final Indonesian Block 25 F-16s completed 
REGENERATION WORK 
on the last six Block 25 
F-16C Fighting Falcons 
for the government of 
Indonesia has been 
completed.  The work, 
undertaken at the Ogden 
Air Logistics Complex at 
Hill Air Force Base, Utah, 
took almost five years.

The jets have now been 
delivered as part of the 
aircraft acquisition and 
refurbishment agreement 
approved by the US 
government.  In total, 
24 Block 25 F-16Cs 
and F-16Ds have been 
handed over to the Tentara 
Nasional Indonesia – 
Angkatan Udara (TNI-AU, 
Indonesian Air Force).

The aircraft, formerly 
flown by US Air Force and 
Air National Guard units, 
had been in storage at 
the Ogden ALC’s 309th 

Aerospace Maintenance 
and Regeneration Group 
(AMARG) located at 
Davis-Monthan AFB 
in Tucson, Arizona.

Indonesian media reports 
from February 2011 
indicated that an offer 
from the United States 
of 24 surplus F-16C/D 
aircraft had been accepted.   
Approval for the supply 
of the aircraft, via the US 
Excess Defense Articles 
(EDA) programme, was 
then given in August 
2011, following which 
a DSCA notification to 
US Congress was made 
in November 2011.

The first F-16C, plus a pair 
of F-16Ds, was delivered 
to Iswahjudi on July 25, 
2014, with another two 
examples following suit 
on September 27, 2014.  
One of this latter pair was 

very probably damaged 
beyond economical repair 
on April 16, 2015, when 
it caught fire following an 
undercarriage collapse, on 
take-off from Jakarta-Halim 

Perdanakusuma Airport.
A further batch of four 

F-16Cs was delivered to 
Iswahjudi Air Force Base, 
in Madiun, East Java, on 
May 22, 2015, followed by 

three more of this variant 
and two more F-16Ds 
on September 21, 2016.  
Another three F-16Cs and 
one F-16D were delivered 
in March last year.

Nepalese Mi-17 in Exercise Teak Nail 
PERSONNEL FROM 
US Air Force Special 
Operations Command’s 
320th Special Tactics 
Squadron (STS) at 
Kadena Air Base, Japan, 
recently deployed to 
Nepal for Exercise 
Teak Nail.  Sixteen US 
Special Tactics operators 
worked with 60 Nepalese 
Mahabir Rangers from 
the Ranger Regiment’s 

Disaster Aid and Response 
Teams (DART) at high 
altitude in challenging 
mountainous terrain.  

Training was given 
on helicopter insertion, 
collapsed structures, 
swift water rescue, 
rope systems, glacier 
movement and a complex 
mountain rescue scenario.  
The exercise began in 
Kathmandu and continued 

with swift water training and 
helo-casting in Pokhara, 
culminating with mountain 
rescue in Kaisang.  The 
month-long Teak Nail 
exercise is an annual 
exercise between the 320th 
STS and Nepalese DART, 
focusing on developing 
search and rescue 
(SAR) capability and 
improving interoperability.  
Dave Allport

Japan signs for KC-46A tanker
BOEING HAS received 
a contract for the Japan 
Air Self-Defense Force’s 
(JASDF’s) initial KC-46 
tanker and logistics support 
aircraft, marking the type’s 
first international sale.  

The company announced 
the Foreign Military 
Sales contract, which 
was issued via the US 

Air Force, on December 
22.  It is valued at $279m, 
including support.

Japan selected the 
KC-46A in its KC-X aerial 
refuelling competition.  
The US State Department 
granted approval for 
a possible sale of four 
KC-46As to Japan in 
September 2016.  At 

the time, the total value 
was given as $1.9bn.  

The new aircraft will 
join the JASDF’s current 
fleet of four KC-767J 
tankers, based at 
Komaki.  The previous 
KC-X announcement 
called for the first 
aircraft to be delivered 
to the JASDF in 2020.

India to buy 83 Tejas Mk1As
INDIA HAS formally launched 
an $8bn programme to 
buy 83 Tejas Mk1A Light 
Combat Aircraft (LCA).  The 
Indian Air Force (IAF) issued 
manufacturer Hindustan 
Aeronautics Limited (HAL) 
with a request for proposal 
(RFP) on December 20.  
HAL has been asked to 
submit commercial and 
technical offers by March, 
leading to formal contract 
award later this year.  Of the 
total 83 aircraft, ten will be 
two-seat trainers.  India’s 
Defence Acquisition Council 

(DAC) originally cleared the 
procurement of 83 Mk1A 
aircraft in November 2016.

The IAF has already 
bought 20 Tejas Mk1s that 
will be completed to Initial 
Operational Clearance (IOC) 
standard, and another 20 
will be delivered in Mk1A 
configuration.  In addition, 
the defence ministry plans 
to acquire 105 examples of 
the further improved Tejas 
Mk2, valued at around 
$15bn, although this will 
likely face competition from 
the F-16V and Gripen E.

Nepalese Mahabir 
Rangers practise fast 
roping from Nepalese Army 
Air Service/11th Air Brigade 
Mi-17V-5 NA-057 in Pokhara, 
Nepal, during Exercise Teak 
Nail 2017.  USAF/Staff Sgt 
Sandra Welch

Masahiro Oishi
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Special

he Republic of China 
Air Force (ROCAF) 
withdrew its final 

operational S-2T Tracker 
and declared its fleet of 12 
P-3C Orions fully operational 
in a ceremony witnessed 
by President Tsai Ing-wen 
at Pingtung North Air Base 
on December 1, 2017.  The 
S-2T, serial 2220, returned 
from its last sortie and was 
greeted by a water cannon 
salute, bringing an end to 
the type’s 50-year career 
with the Taiwanese military.

The Pingtung-based Anti-
Submarine Squadron of the 
ROCAF’s 6th Wing received 
ten S-2As in 1967, and 
these were the country’s 
first ASW-capable aircraft.  
In 1977, the squadron took 
on 16 S-2Es and transferred 

Taiwan’s maritime 
patrol changeover
Roy Choo and 
Peter Ho detail 
the withdrawal 
of the Taiwanese 
Tracker as the P-3 
Orion is declared 
ready for duty.

Above: P-3C serial 3315 leads E-2K Hawkeye serials 2503 and 2506 from Pingtung’s 2nd Early Warning Squadron during a 
fl ypast to mark the Orion’s declaration of full operational capability.  All photos Formosa Military Image Press

T
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the original Trackers to 
the new 34th Squadron 
at Hsinchu.  In 1979 the 
Anti-Submarine Squadron 
received an additional 18 
S-2Es and was renamed the 
33rd Squadron.  Together 
with the 34th Squadron it 
was organised under the 
Anti-Submarine Group 
of the 439th Wing.  The 
ROCAF S-2 inventory was 
further bolstered by seven 
S-2Gs in the mid-1980s.

An upgrade programme 
codenamed ‘Tien Shan’ 
(‘Heavenly Mountain’) 
resulted in 27 S-2E/Gs 
being brought up to S-2T 
standard between the late 
1980s and early 1990s.  
Two initial S-2Gs were sent 
to the US for conversion by 
Grumman, while the rest 
were modified locally.  The 
Trackers were re-engined 
with Garrett TPE331-
15AW turboprops, and new 
mission equipment included 
the AN/ASQ-504 magnetic 
anomaly detector (MAD), 
Litton AN/APS-504 radar, 
AN/AAS-40 forward-looking 
infrared (FLIR), AN/ARR-
84 99-channel sonobuoy 

receiver and AN/AQS-92F 
digital sonobuoy processor.

Trackers 
in action
The upgraded Trackers 
immediately proved their 
worth, detecting a Chinese 
People’s Liberation Army 
Navy (PLAN) Type 035 
Ming-class submarine 
snooping on a major 
Taiwanese exercise, Han 
Kuang 10, just 14 miles 
(23km) off Tainan, in 
1994.  The submarine was 
shadowed for 72 hours 
by Republic of China 
Navy (ROCN) S-70C(M)-
1s and ships.  A total of 22 
sonobuoys were dropped 
by the Seahawks and 
Trackers as they monitored 
the PLAN submarine.  
Eventually, as the PLAN was 
mobilising its ships to aid 
the submarine, the ROCN 
allowed it to leave the area 
to avoid a confrontation. 

An S-2T was also integral 
in the detection of two 
PLAN submarines – 
believed to be Type 039 
Song class – during the 
1998 iteration of Exercise 

Han Kwang off Taitung in 
Taiwan’s southeast.  The 
same year, another S-2T 
also discovered a US 
Navy Los Angeles-class 
submarine on a signals 
intelligence mission during 
an ROCAF live-fire exercise 
of Mica missiles from 
Mirage 2000s.  Taiwan was 
the only user of the Mica 
outside France at that 
time and this presented 
a unique opportunity 
for the US to gather 
missile telemetry data.

Reorganisation within the 
military led to the transfer 
of operational control of the 
S-2Ts to the ROCN in July 
1999 and both squadrons 
were renumbered as the 
133rd and 134th Squadrons, 
though this was reversed in 
July 2013.  In recent years, 
the S-2T’s poor mission 
availability and inability 
to track and counter the 
latest Chinese submarines 
prompted the defence 
ministry to procure 12 P-3C 
Orions in a US$1.96bn 
contract in 2007.  The P-3s 
were taken from storage at 
the Aerospace Maintenance 

and Regeneration Group 
(AMARG) in Tucson, 
Arizona, and received new 
wings and a structural 
service life extension 
programme, as well as 
an avionics upgrade, 
bringing them to late US 
Navy P-3C standard.  The 
aircraft were also given 
the capability to launch 
the AGM-84 Harpoon 
and AGM-65 Maverick 
for anti-surface warfare 
and Mk48 torpedoes 
for sub-surface work.

The first P-3C was 
delivered to the 33rd 
Squadron in September 
2013, and the final aircraft 
arrived at Pingtung in 
June 2017.  Apart from 
participating in regular 
patrols and tri-service 
exercises, the P-3Cs 
were involved in notable 
operations in 2017, including 
the monitoring of the 
Chinese carrier Liaoning and 
its escorts as they sailed 
around Taiwan in July, and 
the search for a crashed 
ROCAF Mirage 2000-5Ei 
in November (see Attrition, 
January 2017, p90).

Above: S-2T serial 2220 
during its fi nal fl ying display 
at Pingtung North Air Base 
in southern Taiwan.

Below: Serial 2220 returns 
to a traditional water 
cannon salute after its fi nal 
fl ight on December 1, 2017.

Above: ROCAF P-3C serial 3302 wears full-colour national markings and the insignia of the Anti-Submarine Group on the tailfi n. 

AFM
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Exercise 
Report Joint Stars 2017

oint Stars 2017 (JS17) 
was organised by the 
Comando Operativo 

di vertice Interforze (COI, Joint 
Operations Command) of the Italian 
defence ministry.  The exercise 
consisted of interconnected 
manoeuvres (Lampo, led by the 
army; the navy’s Mare Aperto; and 
the air force’s Vega).  JS17 was 
conducted between June and 
October in Sicily, Sardinia and 
southern-central Italy.  Throughout 
it, a single fictitious scenario 
presented the players with a crisis 
context between two countries.
A NATO component also took part 

in Joint Stars, the alliance providing 
assets dedicated to cyber warfare 
training, among them radar and 

communications jammers.
The first phase of JS17, named 

Virtual Flag 2017, focused on 
the planning processes for 
air operations in the context 
of foreign peacekeeping 
campaigns.  This was conducted 
in June by the Aeronautica 
Militare (Italian Air Force) at 
the Poggio Renatico Italian Air 
Operations Centre (ITA-AOC).
The second part of JS17 began on 

September 25 as a command post 
exercise (CPX), before continuing 
as a live exercise (LIVEX) from 
October 16 to 27.  At this point, 
the training was no longer run 
on a purely virtual and simulated 
level, but also encompassed real 
events, including air operations.

Star wars

J

F-2000A MM7300 ‘4-44’ accompanies 
MM7339 ‘4-61’ as they formate 
on a KC-767A high over the 
Mediterranean.  The Typhoons from 
Grosseto-based 4º Stormo were part 
of the Blue Air contingent fl ying from 
Trapani in Sicily.  All photos Giovanni 
Colla and Remo Guidi unless stated

An HH-101A comes in to land as 
part of a personnel recovery mission 
during Exercise Vega, the Italian 
Air Force component of Joint Stars 
2017.  Three different air force 
helicopter types operated from 
Decimomannu: HH-101As, HH-139As 
and HH-212As.  Italian MoD
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Aiming for 
interoperability
The main objective of JS17 was 
to improve interoperability and 
co-ordination of procedures 
across the various components 
of the Italian armed forces.  The 
army, navy and air force jointly 
deployed more than 3,600 
soldiers and airmen, sharing 
resources and refining their 
capabilities within simulated 
missions.  These were designed 
to replicate both international 
crises and national emergencies.  
Civilian evacuations were 
planned and carried out in 
areas of military operations.  
Meanwhile, military tasks 
included landing an amphibious 

force into contested territory.
In terms of troops, the heart of 

the expeditionary component was 
provided by the Esercito Italiano’s 
(Italian Army’s) Reggimento 
Lagunari (Amphibious Regiment) 
‘Serenissima’ and the Marina 
Militare’s (Italian Navy’s) 1º 
Reggimento ‘San Marco’.  They 
pooled their capabilities to provide 
all combat, combat support and 
combat service support functions.  
Meanwhile, the Aeronautica Militare 
delivered effects from the air, 
including close air support (CAS), 
suppression of enemy air defences 
(SEAD), combat search and 
rescue (CSAR), tactical transport 
of personnel and evacuation of 
injured civilians.  For the first 
time, the air force utilised its new 
F-35As in an exercise scenario.
The Aeronautica Militare deployed 

examples of almost its entire 
inventory during JS2017.  Trapani 
air base in Sicily hosted the 
main Blue Air deployment, which 
included Tornado IDS/ECRs (6º 
Stormo), Eurofighters (4º, 36º and 

37º Stormo), AMXs (51º Stormo) 
and G550 Conformal Airborne 
Early Warning aircraft (14º Stormo).  
Meanwhile, Decimomannu air base 
in Sardinia hosted the helicopter 
units, comprising HH-101As 
and HH-139As (15º Stormo) and 
HH-212As (9º Stormo).  Operating 
on behalf of the Blue Forces from 
Amendola air base on the mainland 
were MQ-9 Predator Bs and 
F-35As (both 32º Stormo).  Support 
for the Blue Air was the duty of 
the KC-767A tankers from Pratica 
di Mare near Rome, and KC-130J 
and C-27J transports from Pisa.
The two main Red Air bases 

were Decimomannu, which 
hosted T-346As (61º Stormo) 
and Grosseto, with more 
Eurofighters (4º Stormo).  Also 
at Deci were Hellenic Air Force 
F-4Es that flew with both Blue 
and Red components. 
The Esercito Italiano was 

heavily committed too.  As well 
as the Reggimento Lagunari 
‘Serenissima’, its units comprised 
the Comando Artiglieria 

Controaerei (Anti-Aircraft Artillery 
Command) with its 17° Reggimento 
Artiglieria Controaerei ‘Sforzesca’, 
the Brigata di Cavalleria (Cavalry 
Brigade) ‘Pozzuolo del Friuli’, 
the Reggimento ‘Genova 
Cavalleria’, the 3º Reggimento 
Genio Guastatori (3rd Engineers 
Regiment) and the 5° Reggimento 
Aviazione dell’Esercito (5th 
Army Aviation Regiment) ‘Rigel’.  
CH-47Fs and Mangustas from the 
latter unit also operated from the 
decks of navy amphibious vessels.
Among the deployed Marina 

Militare warships were the aircraft 
carrier Giuseppe Garibaldi (C551) 
and the amphibious transport 
docks (LPD) San Marco (L9893) 
and San Giorgio (L9892).  These 
ships hosted EH-101As from 
the 1° Gruppo Elicotteri (1st 
Helicopter Group) and SH/
MH-90As from the 5° Gruppo 
Elicotteri.  The navy battle group 
also included the Horizon-class 
destroyer Caio Duilio (D554), the 
FREMM frigate Alpino (F594), 
the coastal minehunters Milazzo 

Star wars Air force, army and navy 
assets from across Italy 
were engaged in Joint 
Stars, the country’s 
largest national joint 
exercise of 2017.  
Giovanni Colla and 
Remo Guidi investigate.

A pair of 6º Stormo Tornado ECRs from Ghedi off the wing of the tanker during a JS17 mission.  Nearest the camera is 
HARM-carrying EA-200B MM7070 ‘6-71’.  

Little bandit!  Providing part of the 
Red Air contingent at Decimomannu 
were the T-346As of 61º Stormo.  
This is MM55217 ‘61-13’ in what is 
fast becoming a familiar aggressor 
role for the type.  Mirco Bonato
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Exercise 
Report

(M5552) and Viareggio (M5559), 
the submarine Longobardo 
(S524), the replenishment oiler 
Vesuvio (A5329) and the coastal 
transport ship Lipari (A5352).
Colonnello Davide Scognamiglio, 

head of the COI’s J7 Training and 
Practice Division, said: “This is 
the main Italian exercise event 
of the year, structured to verify 
and test the training level and the 
ability of the Italian forces to work 
together.”  He added: “The keys 
to understanding Joint Stars 2017 
are: interoperability, inter-forces 
work and skills integration.  And this 
exercise had something special: for 
the first time, an Italian Air Force 
base hosted the navy’s exercise 
MPC [Main Planning Conference], as 
well as those related to JFHQ [Joint 
Forces Headquarters] and NATO.”
Speaking during the closing 

ceremony for JS17, General 
Claudio Graziano, Chief of the 
Defence Staff, summed up: 
“Today’s operational needs require 
full inter-force capabilities that 
must be acquired through training 
activities that always involve all 
components of the military, as 
was the case with Joint Stars.”
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Above: Two Typhoons from 36º Stormo head out from Trapani.  F-2000A 
MM7312 ‘36-34’ leads specially marked MM7308 ‘36-31’.  These jets were 
deployed to Sicily from their mainland home of Gioia del Colle. Below: A gun-
toting CH-47F from the 5° Reggimento Aviazione dell’Esercito ‘Rigel’ during the 
aerial gunnery campaign.  Italian MoD Below left: Hellenic Air Force F-4E AUP 
serial 71759 from the recently enlarged 339 Mira was based at Decimomannu in 
Sardinia and flew on both Blue and Red Air sides.  Mirco Bonato

AMX A-11B MM7176 ‘51-47’ carries a wingtip Diehl Flight Profile Recorder (FPR) and a Litening pod on the centreline station.  The 51º Stormo jet is home-
based at Istrana.
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the rebirth of 
UK maritime 
air power
With the first new carrier working up, 
F-35Bs preparing to come home and 
Merlins being modified, 2018 is set to 
be a busy year for the UK’s maritime 
air power capabilities, as 
Alan Warnes explains.
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he last 12 months have 
seen the UK’s armed forces 
going through another 

period of consolidation.  With Iraq 
and Afghanistan deployments 
no longer the focus of military 
commanders, planning is shifting 
towards contingency operations.  
The armed forces define these 
as politically sensitive military 
activities normally characterised 
by short-term, rapid projection 

or employment of forces in 
conditions short of war.  

It is no 

surprise that the re-establishment 
of maritime power is at the heart 
of this strategy, with two brand-
new 65,000-ton Queen Elizabeth-
class aircraft carriers serving as 
its backbone.  The warships 
are arriving at a time when 
Russia is reinforcing its status 
as a military power and 
tensions are increasing 
in Asia Pacific.  Both 
aircraft carriers 
received widespread 
media attention in 
December 2017.  
HMS Queen 
Elizabeth was 

commissioned into service at 
Portsmouth Naval 
Base on December 7, 
followed by the floating 

of the second-in-class, 
HMS Prince of Wales at 

Rosyth on Scotland’s east 
coast on December 21. 
On Christmas Eve, HMS 

Tyne shadowed a Russian 
Navy intelligence ship passing 

through the North Sea and 
English Channel, while an 815 

Naval Air Squadron (NAS) Wildcat 
helicopter departed Royal Naval 
Air Station Yeovilton, Somerset, 
to monitor two further Russian 
vessels.  A day later, HMS St Albans 

watched over the Russian Navy’s 
latest frigate Admiral Gorshkov as 
it underwent sea trials off the north 
coast of Scotland on Christmas 
Day.  These operations coincided 
with Ministry of Defence (MOD) 
moves to fight proposed budget 
cuts with the new defence secretary 
Gavin Williamson highlighting the 
efforts of the military in a bid to 
ring fence required budgets. 

Common sense 
prevails?
It has been seven years since 
the 2010 Strategic Defence 
and Security Review (SDSR) 
saw the carrier HMS Ark Royal 

T

Left: US Marine Corps pilot Lieutenant Colonel Brian Bann walks down the fl ight line after landing a UK F-35B at 
Marine Corps Air Station Beaufort.  The UK has taken delivery of its 14th F-35B Lightning II which fl ew into Beaufort, 
South Carolina in December 2017 to take its place as part of the Lightning Fleet, set to operate from the Queen 
Elizabeth-class aircraft carriers and RAF Marham.  Cpl Benjamin McDonald/US Marine Corps Top left: Integration of UK 
weapons on the F-35B continues.  Here, a US Marine Corps pilot assigned to the US Air Force’s 461st Flight Test 
Squadron releases a Paveway IV precision-guided munition from an F-35B over Edwards AFB’s Precision Impact 
Range Area on March 1, 2017.  Darin Russell/Lockheed Martin Top right: HMS ‘St Albans’ (foreground), with the Russian 
frigate ‘Admiral Gorshkov’ in the background, as seen through the Wescam sensor of an RNAS Culdrose Merlin HM2.  
The Royal Navy frigate escorted the Russian warship through the North Sea and areas of UK interest on Christmas 
Day.  Crown Copyright
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retired in December of that 
year.  The UK also lost its Harrier 
Force, effectively torpedoing 
the UK’s expeditionary strike 
capability.  The axe also fell 
on the Royal Air Force’s new 
Nimrod MRA4 maritime patrol 
aircraft.  These were dark 
days for maritime air power.
The 2015 SDSR went some 

way to addressing those dubious 
decisions and at the same time 
reaffirmed the UK’s commitment 
to 138 short take-off and vertical 
landing (STOVL) F-35Bs.  The 
review also secured the future of 
the two new Queen Elizabeth-
class carriers and confirmed the 
purchase of the P-8A Poseidon 
maritime patrol aircraft.  Today, 
much of the modernisation 
within the UK armed forces 
stems from the need to fix 
its maritime capabilities.  

HMS Queen Elizabeth
During initial sea trials off the 
Scottish coast in July last year, an 
RNAS Culdrose-based Merlin HM2 
from 820 NAS landed on deck for 
the first time.  Having successfully 
completed a second stage of sea 
trials off the south coast of England 
in late 2017, the carrier will now 
undergo final build activity and 
commence helicopter trials.  The 
Merlin will play an increasingly 
important role on the vessel, 
providing logistical support, anti-
submarine warfare and airborne 
early warning capabilities. 
In the fourth quarter of 2018, the 

F-35B will begin sea tests aboard 
Queen Elizabeth off the northeast 
coast of the US.  Last August, 
Squadron Leader Andy Edgell, the 
UK’s F-35 lead test pilot based 
at Patuxent River, Maryland told 
the media: “Two aircraft will be 
used in two four-week periods 
on the carrier.  The first will 
concentrate on ski-jump take-offs 
and vertical landings, followed 
by a break, before entering a 
next phase of shipborne rolling 
vertical landing [SRVL] testing 
and the more challenging tests 
of inert stores, asymmetric loads 
and high-motion STOVL ops.” 
Last June, the Royal Navy’s Rear 

Admiral Keith Blount explained 
to journalists how the carriers 
will be tasked to deliver a broad 
range of capabilities, known as 

Carrier Enabled Power Projection 
(CEPP).  “They are premier-league 
capabilities that are globally 
deployed and interconnected; 
there will always be one [carrier] 
at high readiness all the time.” 
Admiral Blount described 

how each vessel will be able to 
accommodate up to 36 F-35s 
in the ‘all-up’ carrier strike 
configuration, or be used solely for 
littoral warfare, or a mixture of both.  
He added: “The ship is a perfect 
platform, with the ability to be 
used for humanitarian and disaster 
needs, as a command ship, as well 
as for defence and diplomacy.”

Lightning bound 
for Marham
In the wake of the Harrier’s 
retirement in 2010, the Royal Navy 

began a long-lead programme to 
preserve specialist skills.  Fleet Air 
Arm pilots are now being filtered 
into the F-35B after flying US 
warplanes, alongside pilots from the 
RAF.  The Lightning II programme 
is evolving as a truly joint force and 
headquartered at RAF Marham 
in Norfolk, which is currently 
undergoing a major modernisation 
programme in readiness for the 
F-35Bs.  The first four F-35Bs for 
No 617 Squadron ‘Dambusters’ are 
expected to arrive from Beaufort 
in summer 2018.  UK personnel 
have been working up on the jet 
at the South Carolina base for the 
past four years.  Eleven F-35Bs 
had been delivered to the facility 
by the end of December 2017.
Evidence of further transition to 

an operational squadron includes 
the first four UK ab-initio pilots 
joining the ‘Dambusters’ direct 
from fast-jet training at RAF Valley, 
Wales.  They all recently completed 
their ground course and will 
soon make their first solo flights, 
following in the footsteps of the 
unit’s Officer Commanding (OC), 
Wing Commander John Butcher, 
who took to the air in an F-35B 
on December 1, 2017 (see F-35B 
flight for 617 boss, January, p8). 
To achieve its reincarnation as 

the UK’s first operational F-35B 
squadron, the ‘Dambusters’ 
will involve a combined team of 
RAF and Royal Navy personnel 
flying and maintaining the jets, 
from both land and sea.  
Looking at the immediate future 

Above: One of the newly converted Merlin HC4 airframes, ZJ127, arrives at 
RNAS Yeovilton to be refuelled before embarking for deck trials in July 2017.  
This particular airframe made the type’s public debut in the static display at 
the RNAS Yeovilton Air Day 2017.  Peter Reoch

Above: The UK’s future fl agship HMS ‘Queen Elizabeth’ sails into her home 
port of Portsmouth for the fi rst time on August 16, 2017.  The 65,000-tonne 
carrier is due to begin helicopter trials in the coming months.  Crown Copyright
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and some significant milestones, 
Lightning Force Commander, Air 
Commodore David Bradshaw said 
in November 2017: “2018 will be an 
exciting year for RAF Marham, with 
the centenary of the RAF and the 
75th anniversary of 617 Squadron.”
Training will continue in the US 

until summer 2019, when No 207 
Squadron will stand up as the F-35 
Operational Conversion Unit (OCU).  
The unit will then return to Marham 
and start to train UK Lightning 
Force personnel autonomously.
Meanwhile, the RAF’s F-35 

operational evaluation unit, No 
17 (Reserve) Test and Evaluation 
Squadron ‘Black Knights’ based 
at Edwards Air Force Base, 
California, is working to ensure 
the aircraft meets its initial 
operational capability (IOC) target 
by the end of 2018, paving the 
way for full operational capability 
(FOC) the following summer.  
Weapon employment and combat 
tactics are among the unit’s 
responsibilities, ensuring the 
aircraft can be used operationally.  
Progress with weapons integration 
continues, involving Paveway 
IV and ASRAAM.  A US Marine 
Corps F-35B test aircraft fired 
an ASRAAM for the first time on 
February 24, 2017.  However, 
integrating the ASRAAM won’t 
come until the aircraft goes 
through a Block 4 software 
upgrade.  The UK is receiving the 
jets in Block 3i configuration, but 
Block 3F software, the standard 
for IOC before Block 4, is due 
to arrive in the coming weeks.
The UK team embedded with 

the JSF Integrated Test Force 
at Patuxent River is expected to 
be extremely busy in 2018.  Last 
August, Sqn Ldr Andy Edgell said: 
“Much of the land-based F-35B 
ski-jump testing is completed at 
Pax River, so the focus will be on 
developing the shipborne rolling 
vertical landing technique, a skill 
that will allow F-35B pilots to return 
the jet with a heavy weapons 

load to the aircraft carrier in hot 
climates.”  Pilots will fly a straight-
in approach, and reduce speed 
from 140kts to 60kts over the 
carrier’s stern.  This method of 
landing will mean less wear and 
tear on the F135 engine’s Rolls-
Royce LiftFan and avoid causing 
damage to the carrier’s landing 
spot with the rear-nozzle exhaust.

Multi-role Merlin
All 30 Merlin HM2s are now 
operational after being upgraded 
with new systems.  The Royal 
Navy has a very capable anti-
submarine warfare helicopter that 
will deploy to the carriers with 814, 
820 or 829 NAS, while 824 NAS 
continues to provide crew training. 
One of the last pieces of the 

carrier’s jigsaw of requirements 
will provide airborne surveillance.  
A £269m contract to Lockheed 
Martin for the Crowsnest system 
was announced in January 
2017.  This system will enable 
airborne surveillance and control 
(ASaC) Merlins to act as the ‘eyes 

and ears’ for the new carriers.  
Crowsnest combines an improved 
version of the existing Thales 
Searchwater radar and Cerberus 
mission system with the existing 
Merlin HM2 fleet, producing 
ten role-fit kits and a full fleet 
modification for all 30 HM2s.  IOC 
for the ASaC Merlin is scheduled 
for 2020, and it’s likely to comprise 
around three aircraft at that point.  
The seven Sea King ASaC7 
helicopters, operated by 849 
NAS, will remain in service until 
the second half of 2018, leaving 
an 18-month capability gap when 
the Royal Navy will not have an 
airborne early warning capability.  
Two Merlins, ZH829 and ZH831, 

were flying Crowsnest trials 
with QinetiQ for most of 2017, 
although the latter was transferred 
to Leonardo for conversion into 
ASaC configuration in November.  
Currently providing tuition for ASW 
Merlin aircrew, 824 NAS will also 
take on responsibility for ASaC 
training.  Some 849 NAS personnel 
have begun to convert from the 

Sea King to the Merlin, ready to 
take over the new Crowsnest 
aircraft when deliveries begin 
later this year.  Full Operating 
Capability for Crowsnest, with 
six aircraft, should be achieved 
in early 2022, slightly ahead of 
FOC for HMS Queen Elizabeth in 
the carrier strike role in 2023.
The 25 Merlin HC3s transferred 

to the Royal Navy’s 845 and 846 
NAS are steadily being upgraded 
to HC4 configuration at Leonardo’s 
Yeovil plant.  They are undergoing 
a major ‘marinisation’ and upgrade 
programme, which includes 
installing folding rotors and similar 
avionics to the Merlin HM2.  The 
first HC4 will be delivered to the 
Commando Helicopter Force 
(CHF) in the first quarter of the 
year and the programme is due 
to be completed in 2020.  Seven 
interim aircraft (known as HC3i) 
have been put through basic 
upgrades, including the folding 
rotors.  The first HC3 to be 
converted to HC4 standard was 
ZJ122, which has been followed 
by ZJ127, ZJ120, ZJ121, ZJ129, 
ZJ131, ZJ134, ZJ125 and ZJ128.  
The first three have all been seen 
flying in their new configurations.
When HMS Queen Elizabeth 

is under steam with a full 
complement of personnel and 
assets in 2023 it will add up to 
one of the biggest step-changes 
ever seen in any of the three 
services’ capabilities.  At the 
same time, the UK will be able to 
show that it once again has an 
impressive maritime capability, 
after 13 years in the wilderness.

The F-35B is the centrepiece of the UK’s 
future carrier strike capabilities, fulfilling 
the maritime power-projection capability 
lost with the retirement of the Harrier.  
The first four jets for No 617 Squadron 
‘Dambusters’ are expected to arrive in the 
UK this summer.  Jamie Hunter

A Merlin HM2 prepares to take off 
from HMS ‘St Albans’ during the 
warship’s 2017 Christmas patrol.  
Crown Copyright

AFM
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he Belgian Air Component received its 
first F-16 Fighting Falcon (the Belgian-
manufactured Block 1 F-16B FB-01) 

on December 11, 1978.  The following year 
this small but ambitious air arm inaugurated 
its F-16 ‘demo’ team – a tradition that has 
continued ever since.  By the time the 2017 
season closed in November, a total of 17 pilots 
had acted as ambassadors for the Belgian 
military over the years.  For the 2017 season, 
the honour fell to Captain-commandant Tom 
De Moortel, known as ‘Gizmo’, who ended his 
time in the F-16 demo team with a final flight 
on November 10.  “By the time I was eight 
years old my mind was set.  I was always 
convinced that I would be a pilot.  I never 
had a single thought about doing something 
else,” he told AFM.  Gizmo joined the Belgian 
Air Component in May 1996 and completed 

elementary training on the SF260M/D.  
Finishing his training on the Alpha Jet, his 
career got under way flying the C-130.  
Having returned to Beauvechain in 2001 he 

became an SF260 instructor, before moving 
to Kleine Brogel at the end of 2005 to begin 
his conversion onto the F-16.  “I arrived 
at 31 Squadron in 2006 and went through 
the standard follow-on training.  Over the 
years I became a tactics instructor pilot, 
a bomber commander and then in 2013 I 
became the wing aviation safety officer for 
Kleine Brogel, which I did until July 2017.”  
De Moortel was an ideal instructor candidate 

for the F-16 Operational Conversion Unit 
(OCU), which he joined in order to help 
train new ‘Viper’ students.  Today, he 
possesses an impressive 4,700 flight 
hours of which 1,800 are in the F-16.

Roelof-Jan Gort catches up with 
the Belgian Air Component’s F-16 

demonstration team and finds 
out what it takes to be a ‘Viper’ 

showman.

Main image: In its element: the Belgian Air 
Component’s F-16 demonstration team jet for 

2017, F-16AM serial FA-123, better known as 
‘Blizzard’.  Tom De Moortel was the 17th Belgian Air 
Component pilot to hold the post of solo demo pilot.  

All photos Jeroen van Veenendaal Right top: Captain-
commandant Tom De Moortel, callsign ‘Gizmo’, 

adjusts his oxygen mask in his ‘offi ce’ for the 2017 
display season.  De Moortel began his F-16 career at 

Kleine Brogel in late 2005 and now has 1,800 hours 
on the jet. Right below: ‘Gizmo’ conducts a pre-

fl ight check on FA-123.  During airshow appearances 
a package of spare parts ensures that the demo 

aircraft is serviceable and a back-up jet is also 
available.  

T
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Going ‘demo’
Typically, pilots now get to be the F-16 demo 
pilot for three years, which they undertake 
alongside their regular work duties.  It’s 
a role that rotates between the two F-16 
bases of Kleine Brogel and Florennes to 
share tasks as much as possible.  Being 
picked to be the pilot is hotly contested 
and the post is open to all pilots who meet 
the minimum requirements in terms of 
experience.  In consultation with the relevant 
base commander, a selection committee sits 
in Brussels, chaired by the Chief of Staff.
The end of the 2017 season signalled a time 

for change, and Gizmo has been closely tied to 
the selection of the new pilot for a fresh three-
year stint, starting in 2018.  “In the second part 
of the season, he will occasionally go with me 
in the spare aircraft to find out what it is like, 

and so that I can introduce him to a number of 
people.”  He added: “Any pilot can fly all the 
manoeuvres, but the fact that we are going 
to fly so close to ground level is something 
we are not used to on an everyday basis.”
The routine for the following year is devised 

in the autumn.  The team is given free 
rein to decide what it will consist of and a 
programme is drafted in consultation with 
the previous year’s pilot to be passed to 
Command Operations Air (COMOPSAIR) for 
approval.  The Aviation Safety Directorate 
will screen the routine, check to ensure 
there are no prohibited elements, and 
then the pilot will be granted permission 
to commence work-up training.
“We also test the routine regularly in the 

simulator,” Gizmo continued.  “First, we’ll see 
how long the routine takes, and if the design is 

realistic in terms of performance [of the F-16] 
and in terms of fuel consumption.  We will 
also start simulating a number of emergency 
situations in the simulator.  We introduce 
engine failures and flight control problems.”
With the routine approved and tested, it’s 

time for live flying.  “First, we practise the 
display a few times at 10,000ft just to master 
the routine.  Afterwards, we fly at 5,000ft 
over the base practising, and then we [move 
down] to 3,000ft, to 1,000ft, and finally get 
down to 300ft.”  This is the F-16 demo display 
height.  “Depending on the weather, there 
are 17 to 25 flights to reach 300ft from the 
start at 10,000ft,” he explained.  “After each 
training flight, we always do a full debriefing, 
all flight data and images from the head-
up display [HUD] are constantly recorded.  
Once we’re under 3,000ft everything gets 
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recorded on video from the control tower.”
There are actually two routines that are 

designed for the year – the high or full display, 
and the flat (bad weather) display.  The 
former requires a 3,500ft cloud ceiling, but 
the flat only needs a 1,000ft cloud base.
This training is all conducted under the 

watchful eye of the Commander Flying 
Group, who remains ultimately responsible 
for the F-16 team.  Two coaches, plus a pair 
of former F-16 display pilots, are also closely 
involved.  As the training progresses, the 
aesthetic aspect of the show comes into 
play and the coaches in the tower bring in 

a public perception as things are refined.
“The routine is changed every year – actually 

by the time it is approved, you will already 
want to make adjustments as you really only 
get into the routine by now.  Those ideas 
are mostly kept for the next season, but as 
you see videos on the internet you’ll notice 
things that you want to customise.”  It’s also 
about keeping things fresh and new.  Gizmo 
added: “There are some shows, such as 
Sanicole, which we do annually and you don’t 
want to show the same thing every year.”
With work-up training completed, the F-16 

demo team must perform an acceptance flight 
in front of the Aviation Safety Directorate.  It 
kicks off with a full pre-flight briefing to discuss 
the routines and particular ‘what if’ scenarios, 
with rigorous questioning from the specialists.  
With the flights complete, the Air Component 
Commander or Chief of Staff will decide if the 
display is cleared for the public audience.

A day in the life
Being the F-16 demo pilot is a demanding 
undertaking for the pilot and the support crew.  
Gizmo elaborated: “You must count on being 
abroad every other weekend from May until 
October.  You can take a day off on Tuesday, 
but you must also compensate for work that 
doesn’t get done while away.  What people 
don’t see is that you’re also busy in between 

Above: Three members of the 2017 Belgian Air Component F-16 demonstration team.  Display pilot Tom 
‘Gizmo’ De Moortel flanked by team chief ‘Dirk’ (left) and crew chief ‘Hans’.  



Above right: A member of the demo team ground 
crew looks on as the canopy comes down on FA-
123 prior to a practice sortie.  Demo team duties 
rotate between the two Belgian F-16 bases: 10 
Wing at Kleine Brogel and 2 Wing at Florennes.  
Right: ‘Blizzard’ rolls towards the runway at 
Kleine Brogel.  The wingtip ‘smokewinders’ are a 
key part of the display and require daily attention 
and refilling by specialist maintainers.  
Left: F-16AM serial FA-123 ‘Blizzard’ was Gizmo’s 
primary display aircraft.  After his final flight in 
the jet on November 10, 2017, FA-123 began 
major inspections prior to a return to the front 
line in normal operational livery. 
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seasons.  When the season is under way it’s 
only the day-to-day issues that need to be 
solved.  It’s between the seasons that you have 
to develop a new display, you have to practise 
the display, you have to get the agenda 
together, but you must also plan the ferry 
flights.  We [sometimes] combine airshows, 

then you need to see if it’s realistic to fly from 
one place to another.  For each ferry flight, 
you need to apply for diplomatic clearance, 
do fuel calculations [etc], so there will be quite 
some time spent in February, March and April 
in the preparation of the demo season.”
The airshow calendar is compiled by the 

Belgian Air Component public relations 
department in consultation with the team.  Its 
staff receive various invitations and then ask 
the team for a ‘wish list’ of where they want to 
go.  Some airshows are considered important 
to attend, usually because they are in nations 
that have already supported the team in the 
past few years, or because the air arm wants 
to invite specific countries to future events.
In terms of the flying itself, Gizmo said: 

“There’s little room for mistakes, although 
of course we keep enough margin for error.  
Actually, I don’t notice whether I’m performing 
a training sortie or if I’m flying for the public.  
The moment I actually go to the aircraft and 
start up, then I’m always a bit more nervous, 
but once the aircraft turns on the runway, it 
passes, and the concentration takes over.”
Physically, Gizmo thinks the demo is no 

more demanding than his regular job.  “It 
takes some getting used to, but it’s no more 
than we’re practising every day.  When we’re 
training aerial combat missions you’ll find 
the same g-forces.  A demo takes around 
ten minutes, shorter than most air combat 
missions.  Most people think that it’s very 
unpleasant to fly inverted with a lot of g-forces, 
but you get used to it fast.  Your body also 
anticipates because it knows what’s going 
to happen.  If my right hand [commands] a 
sharp turn, then the rest of my body knows 

Since 2014, a number of Belgian Air Component 
aircraft have been emblazoned with a poppy 
logo and the dates ‘2014-18’ in recognition of the 
centenary of World War One.  This was initially 
worn on the intake of the F-16 demo jet, but later 
switched to the ventral fin.



Above: ‘Gizmo’ in the cockpit of the immaculately 
presented FA-123 ‘Blizzard’.  Servicing the jet 
while on the road – including cleaning it after 
each flight – is the responsibility of one of three 
travelling maintenance teams.  Right: A crew chief’s 
helmet rests on FA-123’s pitot boom at the end of 
another day’s work.  After a two-year stint, Tom De 
Moortel’s time as solo demo pilot came to a close in 
November 2017. Below: ‘Gizmo’ checks the weather 
ahead of a European airshow trip.  If the cloud base 
drops to 1,000ft, the team switches to an alternative 
flat (bad weather) display routine.
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Display pilot interview

what g-forces will come and it will anticipate.”
During the routine, there were some 

moments where Gizmo had time to look 
around.  During the high-alpha slow-speed 
pass, for example, he had time to check 
out the crowd.  “Sometimes, there are also 
beautiful landscapes to fly in, like in Zeltweg 
[Austria] or this year in Sion [Switzerland].”
Outside of the actual flying element, the F-16 

demo team goes out of its way to interact 
with the audience.  As an ambassador of the 
air force, a significant part of the pilot’s remit 
is to inspire young people to join.  “We try to 
motivate young people.  You’re part of the 
recruitment for defence, so I try to be available 
to my audience as much as possible.”
Of course, there wouldn’t be a display 

without a serviceable jet.  The travelling 
maintenance team is responsible for ensuring 
the demo aircraft is in tip-top condition, 
including being clean.  “We have three teams,” 
said Gizmo.  “Because we often combine 
airshows we have two teams abroad on a lot 
of weekends.  Each team has a chief and two 
crew chiefs.  We also have weapon specialists 
who take care of the ‘smokewinders’.  
Those need daily maintenance, so after 
each flight, the specialists will ensure that 
they are kept in good order and refilled 
for the next flight.  They will also ensure 
that there are flares in the aircraft.”

Logistics are an important part of deploying 
the team and both aircraft (the main demo 
jet and a spare).  They have a flyaway kit 
with a number of spare parts – tailored to 
the usual needs – plus a public relations kit 
and other essentials.  If Gizmo deployed on 
a Friday, the support team had to be up early 
to head to the show via C-130 or ERJ135/145 
support aircraft.  Short trips in-country or 
nearby in Europe are typically driven to.
The team coaches, who are operational 

pilots, will fly the spare jet, another of the 
extra duties that must be picked up.  Rigours 
of air force life mean that sometimes a coach 
isn’t available, so another squadron pilot will 
step in.  Gizmo said he preferred to have a 
coach pilot on hand.  “I have the most help 
from them during a display and they can 
also provide the best feedback to keep fine-
tuning the display during the season.  I was 
lucky that the ex-display pilots were still 
here – ‘Mitch’ who had been displaying a 
few years ago, and ‘Mickey’ who was also 
working on base, so that was useful for me.”
Looking back at the 2017 season, he 

recalled a stall in the afterburner section 
during a display in Zeltweg.  “That looked 
very bad, but it wasn’t actually that serious, 
because the engine solved that problem 
very neatly.  With unburned fuel in the 
afterburner section, it [ignited] in the air 

behind the aircraft, but I got the stall warning, 
all indications were kept nicely within all 
limits and I landed as a precaution.  My 
main goal is a safe display for everyone.”

So long, ‘Blizzard’
Throughout its service career, the Belgian F-16 
fleet has been steadily upgraded through the 
stepped Mid-Life Upgrade (MLU) programme.  
“I was flying with an MLU Operational Flight 
Program (OFP) M6.5 standard jet this year,” 
said ‘Gizmo’.  This has heralded several useful 
additions for the display.  “For example, for 
my flares, I can write specific sequences 
for the demo, which is a lot easier than 
a few years ago.  I do not have to count 
anymore, I just let the program do its job.” 
F-16AM serial FA-123, which was the primary 

display jet during Gizmo’s tenure, was dubbed 
‘Blizzard’ in recognition of its sharp paint-
job.  He knows this ‘Viper’ like the back of 
his hand and didn’t like to fly the demo in the 
spare.  “To go to a display with an aircraft that 
you don’t know isn’t comfortable.  There are 
noticeable differences between each aircraft.  
Each time they replace the engine in the 
‘Blizzard’, I request a practice display to feel 
what the new engine is like.  There are indeed 
performance differences between engines, 
and some flight controls feel different too.”
In light of the performance characteristics, 



www.airforcesmonthly.com 45#359 FEBRUARY 2018 //

the team also tries to retain the same back-
up jet.  For the 2015 and 2016 season, 
FA-136 was used, switching to FA-134 
in 2017, which also, usefully, ferried 
spare ‘smokewinders’ and flares.
With the final demo flight made on 

November 10, 2017, FA-123 ‘Blizzard’ 
was ready for a major overhaul and 
a return to its standard colours.  “We 
have 300 hours between two phase 
inspections, and we make sure we 
use them for three seasons.  But 
the aircraft is very limited if it is not 
used for display, to divide the overall 
fatigue.  We will always perform the 
work-up training of the season with 
the spare aircraft so that the fatigue 
will be balanced there too.”  A new 
jet is in preparation for the new 
pilot and new routine of 2018.
Gizmo reviewed his time flying the 

F-16 demo with great pride.  “It has 
been a very interesting experience; 
as a pilot, it is a pleasure to do this.  
It has also been a very intense 
period of high workload, but I look 
back with great satisfaction.  I 
wouldn’t mind doing it again 
for another year.”  Looking 
ahead, it’s back to the OCU 
for 2018.  He concluded: “As 
long as my body says I can 
fly the F-16, I will.  I am still 
motivated and enjoying it!”

Right: The latest M6.5 standard 
software in FA-123 allowed 
Gizmo to pre-select a flare 
sequence for his display, 
making his work in the 
cockpit a little easier.  
Previously, he had to count 
out the individual flares as 
they were ejected.

AFM



s of January 1, 2018, Lufttransport-
geschwader 61 (LTG 61, Air Transport 
Wing 61) based at Landsberg/Lech 

air base in Penzing, Bavaria was consigned 
to history.  An official disbandment ceremony 
took place in Penzing on December 14, 2017.  
On December 31, the wing closed its gates for 
the last time after chalking up 361,200 flying 
hours with the C-160D Transall tactical airlifter.
The wing’s demise was part of the latest 

structural reform of the German armed forces.  
It came as no surprise – detailed plans were 
published by Luftwaffe headquarters in June 
2012.  With the end of LTG 61, the Luftwaffe 
loses its oldest flying operational wing.  At 
the same time, the European Air Transport 
Command (EATC) will lose a reliable partner.

Multitasking
The list of missions undertaken by LTG 61 
around the world seems never-ending.  Its work 

included humanitarian missions in Africa, relief 
flights after earthquakes in Turkey, flood disaster 
relief in Germany, over three years of transport 
flights during the Sarajevo airlift, operations 
on behalf of the Kosovo Force (KFOR) in the 
Balkans and civilian evacuation missions in 
Libya.  For 13 years, the Bavarian Transalls 
were continuously deployed in support of the 
International Security Assistance Force (ISAF) 
in Afghanistan as well as various peacekeeping 
and stabilisation operations for the United 
Nations.  Numerous humanitarian missions 
included the fight against famine in Ethiopia, 
Somalia, Rwanda, Chad, Niger, Mali, Sudan 
and Mauritania, as well as delivering aid to 
Dakar, Senegal to combat the Ebola outbreak 
in West Africa.  The Transall’s ‘Engel der Lüfte’ 
(‘Angel of the Sky’) nickname was well earned.
The last major transport operations 

undertaken by LTG 61 continued until mid-
2017 in support of the United Nations 

A
Bavaria Lufttransportgeschwader 61 was 

disbanded at the end of 2017.  
Florian Friz visited the unit’s 
Landsberg/Lech base during its 
final weeks. 

Farewell from

Above: The final boss of LTG 61, Colonel Daniel 
Draken, in the aircraft commander’s seat of 
Transall 51+01 for the farewell flypast over Penzing.
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Multidimensional Integrated Stabilization 
Mission (MINUSMA) in Mali.

Illustrious history
LTG 61 was disbanded after 60 years of 
operations.  The wing stood up at Erding air 
base in Bavaria on August 24, 1957 as the 
first flying unit of the new Luftwaffe, which 
had only been established the previous year. 
Flight operations began in 1957 with 

18 Douglas C-47Ds taken from US Air 
Force and Royal Air Force stocks.  The 
C-47D was soon replaced by the Nord 
2501D Noratlas.  On June 16, 1970, the 
wing received its first C-160D Transall.
At its peak, the 1. Staffel (1./LTG 61, 1st 

Squadron) had up to 35 Transalls.  
The total included examples of the 
Luftwaffe-specific C-160 Transall 
ESS (erweitertem Selbstschutz, 
improved self-protection) with an 
integrated electronic warfare system 
featuring a radar warning receiver 
and a missile warning system.  

The Transall ESS is chiefly used in war zones 
and crisis regions.  Chaff and flares can be 
launched via underwing pods and scabbed-on 
dispensers to defend against enemy missiles.
Until the 2. Staffel was disbanded in 2012, 

LTG 61 included a transport helicopter 
component.  The Bell UH-1D rotorcraft 
were used for transport missions as well as 
search and rescue (SAR) operations over 
southern Germany.  At the end of that year, 
the Deutsches Heer (German Army) took over 
the UH-1D fleet as well as the SAR role.
The wing’s last Transall ESS (50+66) 

departed Landsberg at the end of October 
and headed to Manching for its scheduled 
inspection, carried out by Airbus Defence 
and Space.  Prior to this, LTG 61 completed 
its last weekly aeromedical evacuation 
(AirMedEvac) standby with the same aircraft.
As a result of the continuous reduction of 

its Transall fleet, only three C-160Ds 
were still on LTG 61’s books at the 
beginning of December 2017: 51+01 
(with a special 60th anniversary silver 
colour scheme), 50+64 (special fly-
out colour scheme), and 50+81. 
The last three Transalls were 

scheduled to leave Landsberg/

Lech before Christmas.  Serials 50+64 
and 50+81 will be transferred to LTG 63 at 
Hohn in northern Germany.  Serial 51+01 
will escape scrapping and find a place 
in the Luftfahrtmuseum Wernigerode.
LTG 63 is now the final Luftwaffe Transall 

wing.  According to current plans, the airlifter 
will be fully phased out by 2021 at which 
point LTG 63 will also be disbanded. 
Despite its impending demise, LTG 61 found 

cause for celebration in 2017.  To mark the 
wing’s 60th anniversary, Transall 51+01 received 
a special silver ‘retro look’ which led to it being 
nicknamed ‘Silberne Gams’ (‘silver chamois’).  
As part of the Day of the German Armed Forces, 
LTG 61 officially took its leave in front of 51,000 
local visitors at its base on June 10.  A symbolic 
fly-out event then took place on September 28. 
Part of Instandsetzungszentrum 11 

(Maintenance Centre 11) based at Erding 
will remain stationed at Landsberg/Lech until 
the end of 2018.  In the course of the year, 
eight Transalls will be scrapped here after any 
valuable parts have been removed to help 
support the LTG 63 fleet.  Although LTG 61 has 
gone, the Luftwaffe is not giving up Landsberg/
Lech entirely, reserving the option to reactivate 
it for military purposes in the future.
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At its peak, the 1. Staffel (1./LTG 61, 1st As a result of the continuous reduction of 
its Transall fleet, only three C-160Ds 
were still on LTG 61’s books at the 
beginning of December 2017: 51+01 
(with a special 60th anniversary silver 
colour scheme), 50+64 (special fly-
out colour scheme), and 50+81. 

scheduled to leave Landsberg/ AFM

Main image: Transall 51+01 resplendent 
in LTG 61’s 60th anniversary ‘retro’ 
scheme.  The ‘Silberne Gams’ will be 
preserved at the Luftfahrtmuseum Wernigerode 
near Halberstadt.  All photos Florian Friz 
This photo: Transall 50+66 was the wing’s fi nal 
ESS-upgraded aircraft.  Here it disgorges troops 
and Wiesel air-transportable weapons carriers 
during an air power demonstration.

Right: The tail of Transall 50+64, the wing’s fl y-
out aircraft, bears the legend: ‘Servus Transall… 
mach’s guad’ – roughly translated from the 
Bavarian as ‘Farewell, Transall, all the best’.
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35th Fighter Wing 

 Misawa’s

Wild Weasels

former F-4 Phantom II operator at 
George Air Force Base, California, 
the 35th Tactical Fighter Wing was 

inactivated on December 15, 1992.  The wing 
was briefly reactivated at Naval Air Station 
Keflavik, Iceland, from where it secured the 
North Atlantic region with F-15C/D Eagles, 
before being inactivated again on September 
30, 1994.  A day later, it was resurrected 
as the 35th Fighter Wing (FW) at Misawa 
Air Base, where it assumed the missions 
and responsibilities previously performed 
by the 432nd FW.  It also took the radio 
call ‘Magnum’ – the code word for 
an anti-radar missile shot.

Today, the 35th FW’s two squadrons of 
F-16s both focus on the SEAD or ‘Wild 
Weasel’ role.  The 13th Fighter Squadron (FS) 
‘Panthers’ and the 14th FS ‘Samurais’ are each 
assigned the Block 50 version of the F-16, 
designed with the ‘Weasel’ mission in mind.
There is little in the way of day-to-day 

differences between the work of the two 
squadrons, as Colonel R Scott Jobe, the 
commander of the 35th FW, explained to 
AFM: “The squadrons have robust histories 
and a friendly rivalry, but both work toward 
the same goals and mission sets.  We have an 

integrated wing training plan that maintains 
peak readiness in the SEAD 

mission set through a phased-based approach.  
Essentially, each squadron is focusing on 
different areas of the 35th Fighter Wing mission 
allowing one squadron to be 100% ready 
to ‘fight tonight’ while the other is training 
building-block skills and upgrades for pilots.”

Pacifi c pivot
As the boss of Pacific Air Forces (PACAF), 
General Terrence O’Shaughnessy has a gimlet 
eye on air power assets in theatre – and the 
potential threats across the Indo-Asia-Pacific 
region.  When he took up his post in July 
2016, Gen O’Shaughnessy, a former 
fighter pilot with 3,000 hours in the 

A

Right: A pair of 35th Fighter Wing Block 
50 F-16Cs – 90-0805 ‘WW/35OG’ and 
90-0808 ‘WW/35FW’ – displays a typical 
SEAD load-out of AGM-88 HARMs plus 
AIM-120 AMRAAMs, AIM-9 Sidewinders 
and AN/ALQ-184 electronic warfare pods 
for self-defence.  Both jets wear the red/
yellow tailfi n and dual squadron markings 
associated with the 35th Operations Group.  
All photos Jim Haseltine unless stated
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Wild Weasels

F-16 Fighting Falcon, said: “Our nation’s 
senior leaders have said Indo-Asia-Pacific 
is the ‘single most consequential region’ for 
America’s future, and I’m excited to continue 
our nation’s rebalance to the Pacific.”
The PACAF area of responsibility (AOR) covers 

more than 100 million square miles and extends 
from the west coast of the United States to the 

east coast of Africa and from 
the Arctic to the Antarctic.  
With potential flashpoints 

including China, North Korea, 
Russia and so-called Islamic 

State, PACAF requires a full 
spectrum of air power capabilities 

and the highest levels of readiness.
“From the F-16s at Misawa and 

the F-15s at Kadena, air superiority 
is never in question,” added Gen 

O’Shaughnessy.  The Misawa-based jets 
he was referring to have their home at the 
northernmost US air base in Japan.  While 

these suppression of enemy air defences (SEAD 
– pronounced ‘seed’) specialists have previously 
deployed in support of the ‘war on terror’, their 
main responsibility is the defence of US and 
Japanese interests in the vital Pacific region.

Mission evolution
While the SEAD mission hasn’t been a mainstay 
of long-running campaigns in Afghanistan 
and the Middle East, it continues to be a 
core capability for the US Air Force.  Today, 
nine USAF squadrons that fly the Block 
50/52 F-16CM/DM specialise in the role. 
With a switch in focus from air campaigns 

against insurgent foes without sophisticated 
air defence systems to countering ‘near-
peer’ threats, defence suppression shows no 
signs of going away any time soon.  Indeed, 
the expanding anti-access/area denial (A2/
AD) capabilities of many potential enemies 
arguably make the Wild Weasel assignment 
more important than ever, and last year the 

USAF extended the life of every F-16 to 12,000 
hours, ensuring the jets will continue to grace 
Misawa’s apron for many years to come.
The SEAD mission has continued to develop 

in recent years to keep pace with the ‘double-
digit’ surface-to-air missile threat (denoting 
Russian-made systems from the SA-10 
Grumble upwards), and the Misawa F-16s are 
no exception, as Col Jobe observed: “The 
SEAD mission has evolved as technological 
upgrades have been implemented, and the 
pilots operating the aircraft have also further 
developed their training and tactics to improve 
their own capabilities in the aircraft in support 
of the mission.  Misawa F-16s are small, 
powerful, extremely agile fighters that can hold 
their own against any currently fielded fighter.”
Centrepiece of the SAM-killing F-16CM/DM 

is its AN/ASQ-213 HARM Targeting System 
(HTS), a pod-mounted sensor found under 
the left side of the aircraft’s intake.  In a dense 
threat environment, the HTS works extremely 

Thomas Newdick interviews 
Colonel R Scott Jobe, the 
commander of the 35th Fighter 
Wing at Misawa Air Base, Japan, 
and learns how the wing’s two 
F-16 squadrons prepare for 
their demanding mission in the 
turbulent Indo-Asia-Pacific region.
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efficiently at detecting and classifying threats.  
In fact, the combination of the F-16 and HTS 
is so accurate in pinpointing a threat that a 
high-explosive bomb can be put squarely 
on to the radar-emitting target, theoretically 
obviating the need to use a precious AGM-88 
HARM (High-speed Anti-Radiation Missile).
“Combined with the HARM Targeting System, 

the jets become the perfect platform to suppress 
and destroy enemy SAM systems bringing 
precise and lethal fires to the battlespace,” 
Col Jobe continued.  “Unfortunately, enemy 
surface-to-air systems have become increasingly 
advanced, jeopardising our ability to gain 
and maintain air superiority – the bottom 
line is we are losing our technological edge, 
putting lives at risk.  Moreover, without air 
superiority the joint force at large is at risk.”
Col Jobe’s concern at the apparent erosion 

of US and allied aerial supremacy is shared by 
regular AFM columnist Air Marshal (Ret’d) Greg 
Bagwell CB, CBE – who recently discussed it in 
this magazine.  “The combination of a (falsely) 
perceived decreased peer threat, reducing 
budgets, and recent counter-insurgency wars 
have resulted in a marked shortfall in investment 
to countering A2/AD,” AM Bagwell contended.  
“This disinvestment coincided with a significant 
increase in investment and innovation for 
A2/AD within China and Russia, and the 
subsequent export of their newer systems.”

Record-breaking ‘BOB’

F-16CM serial 90-0808 – better known as ‘BOB’, 
after a crewman amended its serial – surpassed 
9,500 hours of flight time on November 20 last year.  
The well-worn jet (which also graces the cover of 
this issue) has been flown by almost every airman 
stationed at Misawa since 1990, including Col Jobe.

“Extending and preserving the life of our Block 
50 F-16s is one of our maintenance team’s most 
challenging objectives,” Col Jobe stated.  “Hitting 
9,500 hours on a jet slated to be phased out at 4,800 
hours is astonishing, proving that, as technology 
continues to become more complex, the airmen 
on the ground continue to meet and exceed the 

demands we confront them with.  Thanks to the 
dedication of every ‘Team Misawa’ maintenance 
professional, ‘BOB’ has the highest number of flying 
hours out of any of its kind in the US Air Force.”

“None of the credit goes to the pilots who flew 
BOB,” remarked Lieutenant Colonel Matt Kenkel, the 
14th Fighter Squadron commander.  “If you think 
about things like age, wear and tear, all the life cycles, 
engine changes, gear changes, corrosion preventive 
maintenance and fixing cracks in the skin, that’s on 
the shoulders of the maintainers.  It’s really a tribute 
to those guys who have maintained ‘BOB’, giving him 
a 27-year lifespan, and kept him flying this long.”

Col Jobe pre-flights ‘BOB’ at Misawa. 
USAF/Senior Airman Brittany A Chase
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High-end training is essential if the Misawa 
Wild Weasels are to remain sharp, and the 35th 
FW boss proudly speaks of the ‘fight tonight’ 
mentality that is a hallmark of the PACAF at 
large.  “[It] means we must be ready to go 
anywhere for any reason at any time to execute 
our mission sets.  Our training is vital to success.  
Every year, we operate out of different locations 
during annual exercises to afford our pilots 
and maintainers the quality training that will 
prepare them for anything.  This means working 
with different nations, services, languages, 
cultures, tactical skillsets and airframes.”

On exercise
Last year saw the Misawa ‘Vipers’ head to 
the vast Joint Pacific Alaska Range Complex 

(JPARC) for Exercise Northern Edge, held 
from May 1-12.  One of a series of US 
Pacific Command (USPACOM) exercises, 
it was specifically designed to prepare joint 
forces to respond to crises in the lndo-Asia-
Pacific region.  Most of the participants were 
from various Pacific-based units, especially 
from Japan and Korea.  The expansive 
ranges offered the 35th FW pilots training 
opportunities not available back home.  
Lt Col Christopher Moeller, commander of 

the 13th FS, which deployed its F-16CMs 
to Eielson Air Force Base during the 
exercise, said: “There are incredible ranges 
in Alaska; we had a chance to practise with 
real emitters.  Back at Misawa, it’s mostly 
simulation.  Here with the ground emitters 

we had a chance to test our equipment and 
our capabilities against those […] specifically 
how well we detect, react and report them.”
As well as working the Alaskan ranges, the 

wing has recently trained in South Korea, 
Guam and Malaysia, and has conducted 
bilateral training with allied militaries, including 
the Australian Defence Force, Japan Self-
Defense Forces and the armed forces of 
the Republic of Korea and Malaysia.
“We also facilitate home-station training 

for our pilots, bilateral and joint,” Col Jobe 
added.  “Routinely, our base houses a unit of 
US Navy EA-18 Growlers, which we integrate 
with as much as possible.  The joint training 
that we receive from them is invaluable due 
to their electronic warfare capabilities and our 
SEAD mission set working hand-in-hand.
“None of this training could happen without 

our Pacific allies, with whom we live and 
work every single day.  It is not just about 
the Wild Weasels’ tactics and skillsets; it is 
about how we bring those skills to the fight 
and integrate, or become interoperable, 
with other nations, airframes, and people.  
Strengthening our alliances and partnerships is 
a strategic priority, so in addition to maintaining 
readiness, our goal is to facilitate enhanced 
security co-operation and interoperability.”
Misawa AB is also home to elements of 

the Japan Air Self-Defense Force, including 

Left: Wild Weasel F-16s regularly carry either 
the AN/ALQ-184 jamming pod as seen here, or 
the smaller ALQ-131, on the centreline station.  
Above right: The AN/AAQ-33 Sniper targeting 
pod is now standard issue for the Block 50/52 
‘Viper’.  Right: A pilot runs pre-flight checks on 
a HARM before a live-fire sortie.  F-16s have 
carried this missile since Operation Desert 
Storm and it remains a go-to SEAD weapon.  
Below: Located in the northern part of the island 
of Honshū, Misawa can experience some tough 
weather conditions.  Here, F-16C 90-0807 of the 
14th FS ‘Samurais’ braves a snowstorm.
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frontline units flying F-2A/B fighters and E-2C 
airborne early warning aircraft, plus T-4 jet 
trainers and CH-47J rescue helicopters.  “We 
work with [the JASDF] every single day, and 
the degree of this expands constantly,” said 
Col Jobe.  “Training alongside their F-2s 
here at Misawa has been invaluable to our 
partnership, presence, and power projection, 
and with the arrival of their F-35As, this 
partnership will only grow and strengthen.”
Currently, most of the first JASDF Lightning 

IIs are at Luke AFB, Arizona, as part of the 
Foreign Military Sales training effort.  An 
initial Japanese-made F-35A was delivered 
to Misawa in November last year, after rolling 
off the line at the Mitsubishi Heavy Industries 
Komaki South Final Assembly and Check 
Out (FACO) facility.  Although the jet then left 
the base for the US, it was an indication of 
the future for the JASDF at Misawa, which 
is earmarked as the first to receive frontline 
examples of the fifth-generation fighter.
“The JASDF is a key partner outside of 

combat power projection, too,” Col Jobe 
noted.  “They transport our troops in their 
CH-47 Chinooks to various locations, and 
their service members work alongside ours 
during monthly exchanges and exercises.  
Finally, we work side-by-side in command and 
control and early warning for the defence of 
Japan.  Additionally, the JASDF leadership and 
I work together constantly and their support, 
their trusted counsel and leadership has 
been critical to the defence of Japan and our 
mutual training in the Indo-Asia-Pacific area.  
Misawa is better because of the relationship 

we share.  Strengthening our alliances and 
partnerships is a strategic priority.  Our goal is 
to build enhanced security co-operation and 
interoperability, because united, we are stronger.”
While a first Japanese F-35A was expected to 

arrive at Misawa before the end of the current 
fiscal year – March 31, 2018 – the 35th FW has 
already had a taste of fourth-to-fifth-generation 
fighter integration.  During the base’s annual 
Air Fest last September, a US Marine Corps 
F-35B landed on the Misawa runway for the 
first time.  “We and our local population were 
very excited about this historic event, and we 

look forward to other opportunities to train with 
them in the upcoming years,” said Col Jobe.  
The jet in question was one of those deployed 
to Marine Corps Air Station Iwakuni, Japan, 
where Marine Fighter Attack Squadron (VMFA) 
121 ‘Green Knights’ reached its full complement 
of jets in November, ten months after the 
squadron’s first aircraft touched down in Japan.
“The introduction of fifth-generation assets 

in Japan shows the great leap our allies here 
are making,” observed Col Jobe.  “They are 
joining the US Air Force, US Marine Corps 
and the Australian Defence Force ‘Lightning 

Left: Magnum!  F-16C 90-0805 unleashes a HARM 
training round.  The weapon is designed to not only 
target a hostile radar array, but also to obliterate 
the entire SAM system, with its flight profile 
culminating in a near-vertical impact angle.  Above 
left: The view from the rear cockpit of an F-16D as 
a HARM streaks away from under the port wing.  
Right: A red tailfin cap denotes an aircraft of the 
13th FS ‘Panthers’.  In this case, it’s F-16C 92-3913, 
which has been assigned to Misawa since it was 
delivered in 1995.  Inset: F-16C 92-3884 features 
special markings on its tail, with the legend ‘5 AF’ 
denoting the 35th FW’s assignment to the Pacific 
Air Forces’ Fifth Air Force.

A show of force, PACAF style, as F-16Cs from 
the 13th and 14th FS formate on a 9th Bomb 
Squadron B-1B on temporary deployment to 
Andersen Air Force Base, Guam.
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family’ within the region and will continue 
to strengthen the alliance we share.
“Some of the United States’ recent advances 

in strengthening alliances while enhancing our 
forward presence in Southeast Asia includes 
the deployment of the F-35Bs to Iwakuni as 
well as Hill Air Force Base’s F-35A deployment 
to Kadena AB as part of a Theater Security 
Package.”  The wing’s 35th Civil Engineer 
Squadron (CES) and 35th Security Forces 
Squadron in particular have been working 
towards the arrival of the JASDF F-35As.  “CES 
recently completed a complete renovation of 
our runway, which will sustain interoperability 
of the JASDF F-35A.  Our security forces 
squadron has buckled down on certain security 
measures, preparing personnel for the possible 
changes that come along with a new aircraft.”

Fighting Falcon upgrades
Working alongside the Joint Strike Fighter, 
whatever markings it might wear, is clearly an 
exciting prospect for the F-16 community at 
Misawa.  However, improvements continue 
to be made to the ‘Viper’ fleet, which will 
remain the USAF’s ‘go-to’ SEAD asset for 
the foreseeable future.  The 35th FW Fighting 
Falcons underwent a fleet-wide upgrade last 
August, updating the Operational Flight Plan 
to MMC 7.1 standard.  “The upgrade provides 
our pilots with a more advanced display, which 
directly correlates to our mission execution,” 
added Col Jobe.  “That upgrade significantly 
enhances our ability to ‘fight tonight’, and 
our F-16s are ready to fight if called upon.”
Although the HARM remains the ‘signature’ 

weapon of the Wild Weasels, 
Col Jobe explained that the 
wing utilises every weapon 
in the USAF arsenal that 
is applicable to the SEAD 
mission, including the GBU-
39 Small Diameter Bomb 
(SDB).  This weapon is a 
popular choice for today’s 
close air support (CAS) 
missions, but its combination of 
precision and standoff range has 
a clear utility for SEAD.  “Our training 
programme includes weapon-target pairing, 
analysing and planning weapons effects, and 
employment of SDB based on the tactical 
situation,” said Col Jobe.  “We also apply the 
same methodology to JDAM [Joint Direct Attack 
Munition] and LGBs [laser-guided bombs] to 
our mission set.  SDB provides some unique 
targeting solutions to provide the effects against 
differing target sets and enables the F-16 to 
engage more targets without re-arming.”
When asked about the usefulness of the 

HARM in the modern defence suppression 
environment, the wing commander’s response 
reflected some of the changes in the way 
today’s SEAD mission is prosecuted: “Layering 
the High-speed Anti-Radiation Missile with 
other kinetic and non-kinetic assets is used 
in modern defence suppression, although it 
cannot be the sole asset in order to achieve the 
desired effects.  We always want more speed, 
standoff and precision in our weapons but 
one is not mutually exclusive of the others – it 
is always a trade-off.  The complexity of anti-

access and area-denial systems 
requires multiple technical 
and tactical solutions – 
including HARMs, stealth, 
electronic attack and other 
tactical systems – to gain 
air superiority.  The bottom 
line for those responsible 

for planning and executing 
the penetration of enemy 

integrated air defence systems 
(IADS) requires the exploitation 

of vulnerabilities and weakness 
while leveraging your own strengths.”
As well as new weaponry and the potential 

benefits offered by teaming with a stealthy 
platform like the F-35, the Miniature Air-
Launched Decoy (MALD) is another tool that 
is enhancing the Wild Weasel ‘game plan’.  
“Similar to the SDB, we use Miniature Air-
Launched Decoys to enhance survivability in 
mission scenarios where the capability exploits 
a vulnerability.  The MALD also adds another 
layer to our primary SEAD/DEAD [destruction 
of enemy air defences] mission capability.
“The ‘Panthers’ and ‘Samurais’ are 

extremely capable units being led by the 
most lethal fighter pilots in the world,” 
concluded Col Jobe.  “We train hard, push 
each other to the limit, and are willing and 
able to attack to defend.  Magnum!” AFM
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European maritime 
patrol aircraft

Frontex to the fore
Malta

he Armed Forces of 
Malta (AFM) operates 
two Beechcraft B200 

King Air maritime patrol aircraft 
(MPA) delivered in 2011 and 2012 
and a third B200GT King Air MPA 
that was received in June 2017.  
The AFM’s three aircraft were 

procured for surveillance, border 
control, fisheries protection and 
search and rescue (SAR) duties.  
A drop hatch allows for the 
delivery of survival dinghies and 
equipment around the Maltese 
islands and anywhere in the Malta 
SAR Region.  The King Air MPV is 
flown by two pilots, two mission 
system operators and an observer.
The aircraft were bought as 

part of a multi-million project 
co-financed by the European 
Union’s External Borders Fund.  
This included the airframes, 
training and a field support 
package.  The fund is paying 75% 
towards the cost of the aircraft.
The B200s are equipped 

with Pratt & Whitney PT6A-42 
turboprops each rated at 800shp, 
while the B200GT is fitted with 
PT6A-52s, each rated at 850shp.  
The range of both variants 
depends on its operating altitude, 
but a 700nm patrol range can be 
achieved at low altitude, increasing 
to 1,000nm at medium altitude.
Aerodata of Braunschweig, 

Germany was responsible for 

converting the King Airs to MPA 
configuration and installed a 
variety of surveillance equipment, 
including a Telephonics RDR-
1700B radar with 360° coverage, 
an L-3 Wescam MX-15i day/night 
surveillance turret with infrared 
camera and a search and rescue 
direction finder, among other kit.
The AFM King Airs have 

participated in missions run by 
the European Border and Coast 
Guard Agency (Frontex).  In 
2012 one B200 was deployed to 
Málaga, Spain for Joint Operation 
Indalo, a co-ordinated border-
control effort covering Spain’s 
maritime approaches in the 
Mediterranean Sea.  In 2013 a 
King Air was deployed to Brindisi 
in southern Italy to take part in 
Frontex’s Operation Aeneas, to 

monitor illegal activities such 
as irregular migration and the 
trafficking of contraband.  Since 
2014 Frontex has run Operation 
Triton, which has been supported 
by the AFM Beechcraft MPAs.
When two Libyan Air Force 

Mirage F1 pilots refused to bomb 
anti-government protesters in 2011, 
and defected to Malta, one of the 
King Airs was used to fly them 
back to their home country, where 
they received a heroes’ welcome. 
The King Air MPAs represent 

a considerable advance for the 
AFM.  As well as the pressurised 
cabin that enables operations up 
to 35,000ft (10,668m), the glass 
cockpit and extensive sensor 
suite provide the air arm with a 
much-needed modernisation.  
Paul Spiteri-Lucas 

ORBAT
Unit Aircraft Base

Air Wing King Air Luqa

Inventory
Aircraft Number

B200 MPA 2 

B200GT MPA 1

Serial AS1227 (c/n BB-2018, ex D-IMPB) reveals the King 
Air MPA’s belly-mounted RDR-1700B radar.  The option 
for this second aircraft was converted to a fi rm order in 
September 2010 and the identically confi gured aircraft 

was delivered on March 5, 2012.  Paul Spiteri-Lucas

King Air AS1126 (c/n BB-2016, ex D-IMPA) was the fi rst B200 MPA for the 
AFM.  It was acquired by Aerodata for modifi cation in May 2010 and arrived in 
Braunschweig in June that year.  It was delivered to the AFM on February 25, 
2011.  Paul Spiteri-Lucas
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oday, the only dedicated 
maritime patrol aircraft 
serving with the Dutch 

armed forces are two Dornier Do 
228-212s operated by the Royal 
Netherlands Air Force (RNLAF) 
on behalf of the Kustwacht 
(Netherlands Coastguard).  
The Royal Netherlands Navy 
(RNLN) lost its MPA capability in 
January 2005 when the P-3C-
II Orion was withdrawn from 
service as the result of defence 
budget cuts.  Its 13 Orions – 
still in the process of being 
modified to Capability Upkeep 
Program (CUP) standard at the 
time – were sold to Germany 
(eight) and Portugal (five).
Although wearing civil 

registrations to ease the type 
certification process, the two Do 
228s (PH-CGC and PH-CGN) 
are owned and operated by the 
RNLAF.  They are assigned to 
the Coastguard Aircraft Unit at 
Amsterdam-Schiphol Airport – 
this reports to Eindhoven-based 
334 Squadron, which also flies 
the RNLAF’s two KDC-10s and a 
single Gulfstream IV.  The second-
hand Dorniers were refurbished 
and modified by RUAG Aerospace 
at its Oberpfaffenhofen plant 
in southern Germany before 
delivery in July and October 2007.  
They replaced a single Do 228-
212 (PH-MNZ) with outdated 
equipment that had been operated 
by civil companies on behalf of 
the Coastguard since 1992.
Both current Do 228s are 

equipped with a sensor suite that 

includes a Terma side-looking 
airborne radar (SLAR) and FLIR 
Systems AN/AAQ-22 Star SAFIRE 
high-definition (HD) electro-
optical/infrared (EO/IR) turret.  The 
Do 228s have a variety of tasks 
during their daily operations: 
maritime and aeronautical 
assistance, search and rescue 
(SAR), law enforcement, fisheries 
patrol, oil and chemical pollution 
control and border patrol.  Since 
2011, the Coastguard Aircraft Unit 
has regularly deployed one of its 
Do 228s to the Mediterranean 
region to fly surveillance missions 
for Frontex, the European Border 
and Coast Guard Agency.
The Dorniers are flown by a mix 

of air force and navy pilots.  A 
standard Coastguard mission 
crew consists of two pilots and 

two aerial observers.  One of 
the latter usually comes from 
the North Sea Directorate 
within the Directorate-General 
of Public Works and Water 
Management; the other will 
be a law enforcement officer, 
either from the national police, 
the military police or customs.  
Almost all training is undertaken 
within the unit, which dedicates 
about 20% of its 2,000+ annual 

flying hours to crew training.
In 2013-14, both Do 228s went 

through a series of modifications 
that included replacing the 
old four-blade propellers with 
lighter five-blade units, which 
made the aircraft quieter and 
more fuel efficient.  At the same 
time, the colour scheme was 
slightly revised by removing the 
black anti-glare panel on the 
nose.  Kees van der Mark

T
Coastguard Dorniers

Netherlands

ORBAT
Unit Aircraft Base

334 Squadron/
Coastguard Aircraft Unit

Do 228-212 Amsterdam-Schiphol

Inventory
Aircraft Number

Do 228-212 2 

RNLAF Do 228-212 PH-CGC taxies back to the Coastguard 
hangar at Amsterdam-Schiphol after a mission over the North 
Sea.  Flying from the largest Dutch airport enables the aircraft 
to be available for Coastguard missions around the clock.  
Kees van der Mark

The RNLAF operates two Do 228s on 
behalf of the Netherlands Coastguard. The 
aircraft carry civil registrations for airframe 
certifi cation reasons.  Kees van der Mark
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aritime operations have 
always been an important 
task for the Luftforsvaret 

(Royal Norwegian Air Force, RNoAF), 
due to the nation’s strategically 
important position on NATO’s 
northern flank.  Furthermore, as 
Norway’s sea territory is seven times 
larger than its land mass, a strong 
maritime warfare capability is a 
must for the Norwegian military.
Today the MPA task is performed 

by 333 Skvadron based at Andøya, 
located on a small island off the 
coastline of northern Norway, 

well within the Arctic Circle.  The 
squadron is organised within the 
co-located 133 Luftwing, and is 
equipped with four P-3C Update 
III and two P-3N Orions.  The 
squadron has almost 50 years’ 
experience with the Orion, and 
became the first European operator 
of the type when five P-3Bs were 
delivered in 1969, joined by a further 
two former US Navy P-3Bs in 
1980.  As these began to lag behind 
in terms of avionics technology, 
the RNoAF purchased four new 
P-3C Update IIIs for delivery in 

1989 as P-3B replacements. 
Five of the old P-3Bs were sold 

to the Ejército del Aire (Spanish Air 
Force) and the remaining two were 
modified to P-3N configuration 
(N for Norway) in 1991.  During 
P-3N modification some of the 
anti-submarine warfare (ASW) 
equipment was replaced by sensor 
systems optimised for maritime 
surveillance and environmental 
control, but they were also 
equipped with 27 seats to be 
used for carrying passengers.  
The P-3Ns are operated by 333 

Skvadron mainly on Kystvakt 
(Norwegian Coast Guard) 
duties, as well as being used for 
aircrew proficiency training.
Between 1998 and 2000 the 

Norwegian P-3C fleet went through 
the Orion Update Improvement 
Program (UIP), providing the 
aircraft with the latest standards 
of avionics, electronic support 
measures (ESM), surveillance and 
sonic processing equipment.  The 
UIP upgrade of each P-3C lasted 
six months and was performed 
by Lockheed Martin in Greenville, 

Norway

M
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End game for the Orion
South Carolina.  During 2009-13 
the entire Orion fleet (both P-3C 
and P-3N) underwent the Aircraft 
Service Life Extension Program 
(ASLEP) upgrade which provided 
each example with new wings 
and horizontal stabilisers, adding 
another 15-20 years to the structural 
airframe lifetime.  ASLEP was also 
contracted to Lockheed Martin and 
was carried out in Halifax, Canada.
The squadron is tasked with 

maritime patrol as well as 
intelligence, surveillance and 
reconnaissance (ISR) missions.  

Typical operational tasks include 
ASW, anti-surface warfare, 
electronic intelligence, search and 
rescue and fisheries inspection.  An 
important task for 333 Skvadron 
is to monitor Russian naval units 
operating out of the large Murmansk 
naval base, and many hours are 
spent patrolling over international 
waters of the strategically important 
Iceland-Norway gap, as well as 
north of the Kola Peninsula.
The Cold War was a busy period 

for 333 Skvadron, with significant 
Soviet naval activity in the 

North Atlantic and Barents Sea.  
Contacts with Soviet submarines 
or surface warships in international 
waters were documented and 
reported on a daily basis.  Most 
of the contacts took place under 
friendly circumstances, but some 
became more intense.  Examples 
of these included the detection of 
unidentified submarines operating 
within Norwegian national waters, 
even into the deep narrow fjords 
along Norway’s coastline.  Several 
times during the 1980s Norwegian 
naval ships and 333 Skvadron 

Orions chased unidentified 
submarines in Sognefjorden, 
Hardangerfjorden and Tysfjorden.  
The P-3s dropped sonobuoys in 
the fjords, tracking the unidentified 
underwater activity, and depth 
charges were dropped on the 
objects by both Norwegian Navy 
vessels and Orions.  Positive 
proof of the nature and origin of 
this underwater activity was never 
obtained, but the incidents were 
classified as probable submarines.  
The incidents stopped after 
the fall of the Soviet Union.

Main picture: The 333 Skvadron Orions carry 
the names of Norwegian arctic explorers or 

other signifi cant people from the unit’s past.  
This is P-3C 3297 ‘Jøssing’, named after the 

fjord where the 1940 Altmark Incident took 
place, and a term for an anti-Nazi fi ghter.  

Jan Jørgensen

Right: A standard P-3 crew for operational 
missions consists of ten crew, comprising two 

pilots, one fl ight engineer, two navigators, 
two sonar operators, one radar operator, one 

ESM operator and one weaponry/ordnance 
operator.  Jan Jørgensen
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Soviet military aircraft were also 
encountered and photographed 
by 333 Skvadron in its normal 
operational area above 
international waters.  These usually 
comprised Soviet MPAs on patrol 
or Soviet quick reaction alert (QRA) 
fighters scrambled to monitor 
the Norwegian P-3s.  In one 
dramatic 1987 incident, a Soviet 
Su-27 damaged a Norwegian 
P-3B in a mid-air collision after 
some extremely aggressive 
flying by the Flanker pilot.
During the 1990s the Russian 

Northern Fleet drastically reduced 
its activities, and Norwegian-
Russian contacts became 
relatively rare.  However, in 
recent years 333 Skvadron 
has noticed an increase in 
Russian naval movements.

The squadron also performs 
many non-military missions, not 
least SAR in the northern Atlantic 
or other waters where SAR 
helicopters are not available.  With 
its advanced sensor package, 
the P-3C is well suited to locate 
people in distress at sea, and it 
can drop a SKAD (Survival Kit, Air 
Droppable) pack when needed.
Since the attacks of September 

11, 2001, international operations 
have become increasingly 
important for 333 Skvadron, 
including support of missions 
aimed at reducing the terrorist 
threat by combating suspected 
human and arms trafficking in 
southern European or African 
waters.  Today 333 Skvadron 
maintains one P-3C on readiness 
for deployment out-of-area 

at short notice as part of the 
Luftforsvarets FIST-L readiness 
concept (Forsvarets Insatsstyrke-
Luft, Military Reaction Force-Air).
The future will bring considerable 

changes for 333 Skvadron.  In 
March 2017 Norway signed a 
contract to acquire five Boeing 
P-8A Poseidon MPAs, which 
will replace the P-3 fleet as 

well as the Dassault 20 Falcon 
electronic warfare aircraft of 717 
Skvadron at Gardermoen.  The 
P-8s are planned for delivery 
to the RNoAF during 2021-
23.  Both the US Navy and the 
Royal Air Force will fly the same 
aircraft, and the three nations are 
planning close co-operation in 
operations, logistics, maintenance 
and other MPA functions, 
including discussions of possible 
detachments of non-Norwegian 
P-8s to Norwegian air bases.
Furthermore, the Norwegian 

government has decided to close 
down Andøya air base as a cost-
saving measure, and relocate 
333 Skvadron to Evenes air base.  
This decision also involves the 
establishment of a permanent 
F-35A detachment at Evenes, 
which was considered necessary 
in order to maintain a QRA fighter 
presence in northern Norway, 
as a consequence of basing the 
entire F-35 fleet at Ørland and 
closing down Bodø air base.  The 
relocation of 333 Skvadron will be a 
gradual process, with the P-3 fleet 
expected to wind down at Andøya 
while the P-8 fleet is building up 
at Evenes.  Jan Jørgensen

Below: Andøya is a large base with plenty of dispersals, although 333 Skvadron is the only military 
fl ying unit permanently based here.  Located close to the town of Andenes, the air base shares its 
runway with the small Andenes Airport.  Jan Jørgensen

Top: Norwegian P-3C sensors include: AN/APS-137(V)5 search radar, AN/AAS-36 infrared detection system, 
AN/AAR-47 missile approach warning system, AN/ALR-66 electronic support measures, AN/ASQ-81 
magnetic anomaly detector, AN/USQ-78 acoustic processing and display system and active and passive 
sonobuoys.  Jan Jørgensen 

AFM

ORBAT
Unit Aircraft Base

333 Skvadron P-3C/N Andøya

Inventory
Aircraft Number

P-3C Update III 4 

P-3N 2

P-8A 5 on order
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Qatari air power

he Gulf state’s air arm – the Qatar 
Emiri Air Force (QEAF) – currently 
operates a force of 18 combat 

jets: 12 Mirage 2000-5s and six Alpha Jets.  
Compared with the other ‘big-hitters’ in the 
region, their relevance is mainly symbolic.  
However, this will soon change after orders 
were placed in 2017 for modern F-15QA, 
Eurofighter Typhoon and Rafale fighters.
Visitors to the National Day celebrations held 

in the capital Doha on December 18 were 
given a preview of the QEAF’s aspirations 
during an extensive military parade.  
Although Qatar’s National Day dates back 

to unification in 1878, December 18 only 
became an official Qatari holiday after a June 
21, 2007 decree from the then crown prince, 
and now ruling emir, Tamim bin Hamad Al 
Thani.  Following the resignation of his father, 
Hamad bin Khalifa Al Thani, as head of state on 
June 25, 2013, the current emir is now also the 
commander-in-chief of the armed forces of Qatar.

An eventful year
From a political viewpoint, 
the 2017 military 
parade was 
particularly significant, not least because the 
2016 event was cancelled at short notice due 
to the war in Syria and as a mark of solidarity 
with the people of Aleppo.  Added to that, the 
peninsula-located Gulf state has experienced 

Above: The PC-21 aerobatic team comprises some highly experienced pilots who gave a very tight 
performance.  This is QA368 (c/n 228, ex HB-HVS), one of 24 from an order announced in July 2012.  The 
QEAF’s new air academy received its first two aircraft in early October 2014 and all 24 had been delivered 
by the end of April 2016. Right: Five transport aircraft flew over the spectators on December 18.  These 
included two C-130s and three C-17s.  This is C-130J-30 serial 211 (c/n 5662), one of four assigned to 12 
Transport Squadron at Al Udeid. Below: A dramatic display of flares from 12 Transport Squadron C-17A 
A7-MAE (c/n 50253, QA4) was among the highlights of the National Day parade over Doha.  All photos 
Alexander Golz
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The Qatar Emiri Air Force presented a glimpse of its growing 
ambitions during celebrations marking the Gulf country’s national 
day.  Alexander Golz reports from Doha.

political tensions with its neighbours since 
mid-2017.  Immediately before this, Qatar had 
been in a military coalition alongside Bahrain, 
Jordan, Kuwait and the United Arab Emirates.  
Together, these were part of the Saudi-led 
military mission in Yemen – Operation Decisive 
Storm – charged with supporting the local 
president and his internationally recognised 
government against the Houthi rebels (see 
Air war in Yemen, September 2017, p96-
97).  The latter are alleged to be supported 
by Iran and the Lebanon-based Hezbollah.
For years, relations between Qatar and 

neighbouring Saudi Arabia have been strained.  
However, the situation escalated after the ruling 
Emir of Qatar congratulated Iranian President 
Hassan Rouhani on his re-election at the end of 

A force facing 
the future
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May.  Saudi Arabia and its allies Egypt, Bahrain 
and the UAE broke their diplomatic ties with 
Qatar.  In their view, Qatar is pro-Iran – they 
also accused it of providing financial support to 
terrorists.  A blockade is still in force today and 
includes a refusal to permit overflight rights.
However, it would have been a mistake to 

expect the situation would affect the festive 
mood in Doha.  The opposite seemed to be 
the case.  Beginning on December 10, the 
QEAF trained almost daily over the bay of 
Doha between 1500hrs and 1615hrs.  This 
required an additional notice to airmen 
(NOTAM) for the nearby Hamad International 
Airport, which essentially left only one runway 
available for restricted commercial operations, 
and there were warnings of delays to civil 
flights during the parade preparations.
The training sessions were interesting for two 

reasons.  First was the timing – in previous 
years, the training (and indeed the parade) 
had taken place at 0800hrs.  Secondly, 
two complete programmes were practised 
one after the other.  At 1500hrs, all the 
QEAF participants got into their formation 
positions around the bay and at 1530hrs 
started rehearsing the exact timing.
The routine – which often featured detail 

changes – began with an overflight by a three-
ship Mirage 2000-5 formation, followed by a 
trio of Alpha Jets trailing smoke in the national 
colours.  During the training flights, another two 
solo Mirages followed as formation holders.
Arriving soon after was the helicopter 

formation, consisting of three AW139s and 
five Gazelles, and, almost parallel, a four-
ship of newly received Super Mushshaks. 
Almost immediately the five C-17A and C-130J 
transports made a near-simultaneous turn at 
an angle of 90° over the water and roared over 
the grandstands at a slightly higher altitude.  
Next up was a formation of 11 PC-21s.  From 

this, six machines broke away to perform 

Qatari air power

The Mirage 2000-5 is currently the most 
modern combat jet in the QEAF inventory.  The 
contract signed in 1994 included nine Mirage 
2000-5EDA fighters and three twin-seat Mirage 
2000-5DDAs.  Of note are the three mission 
marks below the cockpit of single-seat QA97. 

On December 14, UK Defence Minister Harriett Baldwin revealed that 
No 12 (Bomber) Squadron will re-form with Typhoons and temporarily 
integrate QEAF personnel, including pilots and groundcrew, at RAF 
Coningsby, Lincolnshire.

Four PAC Super Mushshaks in flight 
over Doha.  A contract was signed in 
June 2016 for an unspecified number of 
these aircraft for basic training at the 
Air Force Academy.  The first four were 
delivered in July 2017.
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a short aerobatic demonstration over the 
bay.  In practical terms, the PC-21 marks the 
QEAF’s first step in building up a powerful 
fighter fleet.  The 24 aircraft were procured 
in 2012 together with simulators, as well as 
comprehensive logistics and maintenance 
support from Pilatus.  They will be used to 
train budding Qatari military pilots at the 
newly established Air Force Academy – the 
Al Zaeem Mohammed bin Abdullah Al Attiyah 
Air Academy at Al Udeid.  The PC-21 display 
team’s performance was impeccable.  This 
owes much to the selection of the pilots, 
among them former crew members of the 
Croatian aerobatic team, Krila Oluje (Wings of 
Storm).  Six of them had been recruited by the 
QEAF in 2015 as part of a joint programme. 

Day of the display
Some minor changes and additions were 
made to the parade proper on December 18.  
The first was the presence of two Westland 
Commandos, each trailing a large flag along 
the bay to open the flying programme.  The 
flag bears a stylised portrait of the emir, 
the image being known as Tamim Al Majd 
(Tamim the Glorious).  It is currently widely 
displayed in Qatar and is intended to 
symbolise Qatari unity and the support of 
the government.  It was also applied under 
the fuselage of a C-17 on parade day.

Even more interesting than the two 
Commandos, however, was the participation 
of two US Air Force F-15Es and two Royal 
Air Force Typhoons, each flying in mixed 
formations with a Mirage behind the Alpha Jets.
The QEAF had long been looking for a 

long-term successor to the ageing Mirage, 
which is available in only limited numbers.  
Based on operational experience from the 
campaign in Yemen, and accelerated by 

Qatar’s isolation, progress was swift in 2017.  
Almost simultaneously, new fighters were 
ordered from three different manufacturers.  
Billions of dollars’ worth of arms was 
procured from the US and Europe, including 
24 Typhoons, 12 Rafales and 36 F-15QAs.
The current wave of weapons purchases 

across the Gulf region has boosted the 
order books of the major arms companies.  
Saudi Arabia, too, has received PC-21, 
F-15 and Typhoon aircraft.  The complex 
situation in the region hasn’t prevented 
the arms companies from welcoming 
both parties as major customers.
According to BAE Systems, which arranged 

the Qatari Typhoon contract, the order amounts 
to £5.7bn including servicing and training.  
First deliveries should take place at the end 
of 2022.  The agreement with the British also 
includes Brimstone and Meteor missiles, as well 
as Raytheon Paveway IV precision bombs.
In addition, arms sales valued at more than 

€12bn were agreed in 2017 during a visit to 
Qatar by French President Emmanuel Macron.  
This includes 12 Rafales that were originally 
included as an option in a firm order for 24 
aircraft (18 single-seat and six twin-seat jets) 
that officially came into force in December 2015.
Despite the diplomatic crisis in the Gulf, the 

US also sealed the sale of 36 F-15QAs to Qatar 
at the end of 2017.  The ongoing tensions 
between Qatar and its Arab neighbours have 
also caused some discord in the US – with 
Secretary of State Rex Tillerson calling on all 
Gulf states to remain united, while President 
Donald Trump has repeatedly criticised Qatar.
The US continues to maintain a strategically 

important base at Al Udeid, near Doha, that 
is regularly used by USAF B-52H bombers 
and KC-135 tankers as well as QEAF assets.  
The headquarters of the US Navy in the Gulf 
are found in nearby Bahrain.  The current 
political tensions are therefore especially 
inconvenient for the US.  Clearly, from Qatar’s 
point of view the distribution of orders to 
different producers is the right approach to 
guarantee an operationally effective air force 
in case of any escalation of its isolation.
In future parades, observers can expect 

the new multi-role fighters to take centre 
stage as the QEAF continues its remarkable 
build-up towards becoming a much more 
modern – and larger – regional air power.

Leonardo supplied Qatar 
with three AW139s with 
medical equipment and 
eye-catching LifeFlight 
livery.  Here, QA103 (c/n 
31457, ex I-EASJ) is 
accompanied by military-
marked QA76 from 20 
Helicopter Squadron.

Above: The helicopter formation included five Gazelles in desert camouflage.  Serials QA06 and QA08 are 
among 14 SA342Ls that started being delivered in 1978.  In the first half of 2011 the 11 survivors received 
major overhauls, with French assistance. Below: A pair of flag-carrying Westland Commandos, including 
QA22, opened the air parade on Qatar’s National Day.  This aircraft is a Commando 2A (WA836, G-17-6) 
that first entered service in 1975.

AFM
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he Australian Army 
Aviation Corps (AA Avn) 
provides an aviation 

reconnaissance, firepower support, 
air mobility and battlefield support 
and surveillance capability to 
Australia’s land army and coalition 
partners and is also evolving into 
an amphibious force, capable 
of operating from the Royal 
Australian Navy’s two landing 
helicopter dock (LHD) ships.
The operational units of 

the AA Avn are controlled by 
the 16th Aviation Brigade, 
headquartered at Gallipoli 
Barracks, Enoggera in Brisbane.
The brigade was formed in 2002 

following the amalgamation of the 

army’s Aviation Support Group 
and the Aviation Unit within the 1st 
Division, and oversees the 1st, 5th 
and 6th Aviation Regiments (AVN 
REGT or AVN), based in Darwin, 
Townsville and Holsworthy.
The 1st Aviation Regiment at 

Robertson Barracks in Darwin is 
home to two units, the 161st and 
162nd Reconnaissance Squadrons, 
equipped with the Tiger Armed 
Reconnaissance Helicopter 
(ARH).  The 5th Aviation Regiment 
controls the army’s rotary-wing lift 
capability and has three flying units 
– A and B Squadrons (MRH90) 
and C Squadron (CH-47F).  The 
6th Aviation Regiment currently 
has two units, the 171st and 

173rd Aviation Squadrons, 
which fly the Black Hawk on 
domestic counter-terrorism 
(CT) and training operations.
Army rotary-wing training is 

overseen by Army Training 
Command and at present is 
mostly carried out at the Army 
Aviation Training Centre (AAvnTC) 
at Oakey, west of Brisbane.  Basic 
rotary-wing training is currently 
performed on the locally built 
Bell 206B-1 Kiowa as part of an 
industry-contracted Army Aviation 
Training and Training Support 
(AATTS) programme, and role 
training is undertaken by the 
School of Army Aviation (SAA). 
From 2019, however, army and 

navy helicopter training will be 
undertaken at HMAS Albatross 
(Nowra) on the New South 
Wales south coast under the 
joint Helicopter Aircrew Training 
System (HATS) programme.
The army is also an unmanned 

aircraft systems (UAS) operator, 
with hand-held small UAS (SUAS) 
used by troops at 
unit level, and 
the AAI 

T

Vigilance
Formed in 1968 with the motto ‘Vigilance’, the Australian Army Aviation Corps 
currently operates over 120 helicopters spread across three operational 
aviation regiments and a training organisation, as Nigel Pittaway describes.

Right: Australian Army soldiers of 
the 3rd Battalion, Royal Australian 
Regiment deplane from a 5th Aviation 
Regiment MRH90 Taipan during 
Exercise Hamel 2014 at the Tolga 
Turf Club near Atherton, Queensland.  
Corporal Mark Doran/Commonwealth 
of Australia

Australian Army Aviation Corps
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RQ-7B Shadow 200 tactical UAS 
flown by the 132nd Unmanned 
Aerial Vehicle Battery of the 
20th Surveillance and Target 
Acquisition Regiment.

1st Aviation Regiment
This was initially formed in 1966 
as the 1st Division Army Aviation 
Regiment, before changing to its 
current designation the following 
year.  Having previously operated 
the Kiowa in the (unarmed) 
battlefield reconnaissance 
role, the regiment relocated 
to Darwin in 2005 and began 
converting to the Tiger.
After significant delays, both the 

161st and 162nd Reconnaissance 
Squadrons are now operational 
on the Tiger, supported by a 
technical support squadron and 
a logistics support squadron.
“The 1st Aviation Regiment 

is capable of operating 

in centralised, dispersed and 
independent roles, either in 
support of, or commanding a 
combined arms force at combat 
team or battle group level,” an 
army spokesperson explained.
Although based in Darwin, the 

Tigers of 1 AVN REGT provide 
support to the three regular 
army brigades, as they cycle 
through the ‘ready’, ‘reset’ or 
‘readying’ (training) phase of 
their force-generation cycle.

Tiger ARH
Australia selected the Eurocopter 
(now Airbus Helicopters) EC665 
Tiger in 2001 to fulfil its Armed 
Reconnaissance Helicopter 
requirement under Project Air 87.  
The ARH replaced the Kiowa in 
the battlefield reconnaissance 

role and a small number 
of Vietnam-era Bell UH-1H 
Iroquois helicopters, which had 
been modified to ‘Bushranger’ 
(gunship) configuration.
A total of 22 Tigers (A38-

001 to 022) were ordered and 
all except the first four were 
assembled and flown in Brisbane 
by Eurocopter subsidiary 
Australian Aerospace (today 
Airbus Group Australia Pacific).
The first two were handed 

over in a ceremony at Oakey in 
December 2004 and the last was 
delivered in December 2012.  
The introduction to service has 
not been smooth, however, and 
a range of technical issues and 
reliability problems have had to be 
overcome, due in a large part to 
the relative immaturity of both the Above: An Australian Army 

loadmaster from the 6th Aviation 
Regiment conducts an engine 
start check on an Australian Army 
Black Hawk helicopter prior to 
conducting training activities over 
Newcastle, New South Wales.  
CPL Mark Friend/Commonwealth of 
Australia
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Hellfire and a laser guidance 
system for the 70mm rockets, will 
be acquired in the near future.

5th Aviation Regiment
Chronologically the second of 
AA Avn’s helicopter regiments, 5 
AVN REGT was formed at RAAF 
Base Townsville in November 
1987, ahead of the transfer of the 
S-70A-9 and UH-1H battlefield 
support helicopters from the Royal 

Australian Air Force (RAAF) in 1989.
The regiment uses alphabetic 

rather than numeric unit 
designations and A and B 
Squadrons were formed, initially 
flying the Black Hawk (A Squadron) 
and Iroquois (B Squadron), 
before settling on the former 
helicopter.  In 1995, C Squadron 
was formed to operate four 
CH-47D Chinooks, which had 
been converted by Boeing from 
ex-RAAF CH-47C helicopters.
The Black Hawks have since been 

replaced by the MRH90, and the 
CH-47F has now superseded the 
CH-47D as the army’s medium-
lift capability.  As with the 1st 
Aviation Regiment, the flying 
squadrons are supported by a 
technical support squadron and 
a logistics support squadron.
Two CH-47Ds were deployed 

to Iraq by 5 AVN REGT for three 
months from February 2003 and 
the first of a regular seasonal 
deployment to Afghanistan began 
in March 2006.  The Chinooks 
operated as part of the Rotary 
Wing Task Group, to support 
Australian and coalition forces 
during the northern ‘fighting 
season’, and the 11th and final 
deployment finally returned 
to Townsville in late 2013.

MRH90 Taipan
A total of 47 MRH90 Taipan Multi-
Role Helicopters (MRH, A40-
001 to 047) are on order for the 
Australian Defence Force (ADF), to 
replace the Black Hawk and Royal 
Australian Navy (RAN) Sea King 
Mk50A/B helicopters.  Although 
maintained as a common pool, six 
aircraft are allocated to the RAN’s 

Canberra

Australia

Oakey, Qld

Nowra, NSW

Luscombe, NSW

Tamworth, NSW

Townsville
Intl, Qld

Robertson
Barracks

Papua New GuineaIndonesia

Tasmania

Australian Army Aviation
Royal Australian Navy
Royal Australian Air Force

Although it only achieved final operational capability in April 2016, Australia is now considering replacement of the Tiger ARH in the medium term.  This example is 
being prepared for flight at RAAF Base Curtin in northern Western Australia during Exercise Northern Shield 2016.  ABIS Chris Beerens/Commonwealth of Australia

helicopter and supply chain, and 
final operational capability (FOC) 
was not declared until April 2016.
The Tiger ARH is based upon the 

French Army’s Tigre Hélicoptère 
d’Appui Protection (HAP), albeit with 
several changes to reflect its armed 
reconnaissance helicopter role.
The primary weapons are the 

Lockheed Martin AGM-114M 
Hellfire air-to-ground missile, with 
associated digital M299 launcher 

and a laser designator incorporated 
into the Sagem Strix sighting 
system; Forges de Zeebrugge (FZ) 
70mm (2.75in) unguided rockets, 
carried in either seven- or 19-shot 
pods under the stub wings, and 
a 30mm Nexter (formerly GIAT) 
cannon in a turret under the chin 
and slaved to the crew’s TopOwl 
helmet-mounted sight and display 
(HMSD).  Other weapons, such 
as the ‘Romeo’ version of the 

Australian Army Aviation Corps
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808 Squadron based at Nowra.
Under phases 2, 4 and 6 of 

Project Air 9000, 46 MRH90s 
were initially to be acquired, but 
a 47th helicopter was later added 
at no cost to the Commonwealth, 
as partial compensation for its 
delayed entry into service.
Like the Tiger, Australia’s 

MRH90s have suffered a series 
of technical and reliability issues 
that are ongoing and, in November 
2016, the helicopter remained 
on the Australian government’s 
‘Projects of Concern’ list.  
Like the Tiger, the initial four 
helicopters were assembled in 
Europe and the remainder by 
Airbus Group Australia Pacific.
 

CH-47F Chinook
Seven CH-47Fs (A15-301 to 307) 
were ordered under Project Air 
9000 Phase 5C in May 2010 to 
replace six CH-47Ds, for delivery 
between 2014 and 2017.  The first 
two arrived in Townsville aboard 
a US Air Force C-5A Galaxy in 
May 2015 and all seven had 
been delivered by August 2016.
In December 2015, the US 

Defence Security Cooperation 
Agency (DSCA) announced the 
possible sale of an additional three 
CH-47Fs to Australia, bringing 
the total to ten.  Acquired under 
Project Land 4502 Phase 1, the 
three helicopters will increase 
the ADF’s air mobile, air assault, 
aero medical evacuation and 
amphibious operations capabilities.  
All three were delivered to Australia 
by the end of June 2017, two and 
a half months ahead of schedule. 
Australia’s Chinooks are almost 

identical to the US Army baseline 
helicopter in order to leverage the 
efficiencies of a much larger fleet. 
“Not only does the ADF see 

the benefits of scale in the 
initial purchase price but the 
ongoing cost of consumable 
and repairable items is greatly 
reduced,” explained Major Michael 
Hansen, Executive Officer Cargo 
Helicopter Management Unit for 
Australia’s Capability Acquisition 
and Sustainment Group (CASG).

6th Aviation Regiment
Raised on March 1, 2008, the 
6 AVN REGT is the newest of 
the three AA Avn regiments.  It 
has two helicopter flying units: 
the 171st and 173rd Aviation 
Squadrons, both equipped with 
the Sikorsky S-70A-9 Black 
Hawk at Luscombe Army Airfield 
at Holsworthy.  Unlike the 
two other aviation regiments, 

Above: Commandos from Alpha Company, 2 Commando Regiment, practise fast-roping drills from a Black Hawk 
helicopter of the 171st Aviation Squadron.  CPL Chris Moore/Commonwealth of Australia  Below: Black Hawk A25-107 from 
the 6th Aviation Regiment conducts training at Newcastle, New South Wales, in November 2015.  The S-70A-9 is now 
the second oldest platform in the Australian Army Aviation Corps fleet.  CPL Mark Friend/Commonwealth of Australia



US Army soldiers provide defence for 
an Australian Army CH-47F helicopter 
from the 5th Aviation Regiment 
during a loading drill as part of 
Exercise Hamel 2016 at Port Pirie 
in South Australia.  CPL Dan Pinhorn/
Commonwealth of Australia
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there is no technical support 
squadron within the regiment.
“The regiment provides air 

mobility and battlefield support 
to land and special forces in a 
combined, joint or interagency 
environment in order to defeat 
attacks against Australia and 
assist in the defence of Australia’s 
security interests,” the army 
spokesperson detailed.
Previously, the 173rd Squadron 

flew the Kiowa and, before that, 
the King Air 350, but the King Airs 
were transferred to the RAAF at 
the end of 2009 and all Kiowa 
operations have been consolidated 
within the army aviation training 
system at Oakey.  Today the 173rd 
Squadron fulfils the Black Hawk 
training functions, allowing the 
171st Squadron to concentrate 
on the operational CT role.
The Black Hawks are nearing 

the end of their operational 
lives but delays to the Taipan 
programme and the realisation 
that the newer helicopter, although 
superior in many ways, cannot 
fulfil all the roles currently flown, 
has delayed its retirement.
To partially redress the problems, 

the planned withdrawal date 
(PWD) for the Black Hawk has 
been pushed back until 2022, at 
which point it will be replaced 
by the MRH90, but there are 
also plans to acquire a light 
deployable helicopter in the future. 

S-70A-9 Black Hawk
The Sikorsky S-70A-9 Black 
Hawk was selected as the 
replacement for the UH-1H in 

Amphibious operations
Australia’s army is currently transitioning from a 
traditional land army to an amphibious organisation, 
capable of projecting force over the beachhead.

The amphibious capability is made possible by the recent 
entry to service of the RAN’s two 28,000-tonne Canberra-
class LHDs, HMA Ships Canberra and Adelaide, together 
with the Bay-class landing ship HMAS Choules.

In 2015 the Taipan underwent an intensive period 
of flight trials aboard HMAS Canberra as part of the 
certification of an Amphibious Ready Element (ARE), 
with the rotary-wing component largely based around 
the MRH90s of A Squadron, 5th Aviation Regiment. 

In March 2016, HMAS Canberra deployed to Fiji as part 
of the Australian government’s humanitarian aid and 
disaster relief (HADR) response to Cyclone Winston.

Four army Taipans were airlifted to Fiji aboard RAAF C-17A 
transports and three RAN examples were embarked aboard 
HMAS Canberra for the journey.  Over several weeks of 

operations, the seven aircraft flew more than 500 hours and 
carried over 200 tonnes of supplies and 1,800 people.

First-of-class trials with two C Squadron/5 AVN REGT 
CH-47Fs were conducted aboard HMAS Adelaide between 
August and October 2016.  Over the seven-week period, 
cold and hot weather trials were undertaken, beginning 
in Tasmanian waters and concluding with Adelaide’s 
participation on Exercise Kakadu off Darwin.  During the 
period, 119 hours and 625 deck landings were carried out.

“The data will facilitate the establishment of a comprehensive 
suite of enduring operating limits for the Chinook,” explained 
Commander Australian Fleet, Rear Admiral Stuart Mayer.  “It 
will provide a significant capability for Australia’s amphibious 
forces in ship-to-object manoeuvres and HADR operations.”

First-of-class trials with the Tiger ARH began aboard 
HMAS Canberra in early 2017, but problems with 
the propulsion system of both of the RAN’s LHDs 
led to these being postponed to a later date.

A CH-47F flies past an MRH90 
waiting on the deck of HMAS 
‘Adelaide’, during first-of-
class flight trials near Port 
Arthur, Tasmania in August 
2016.  POIS Paul McCallum/
Commonwealth of Australia

Australian Army Aviation Corps
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the battlefield air mobility role in 
the mid-1980s and was initially 
delivered to the RAAF, before 
all battlefield helicopters were 
transferred to the AA Avn in 1989.
An initial order for 14 aircraft 

(A25-101 to 114) was placed 
in May 1986 and increased to 
39 (A25-201 to 225) in June 
1987.  The type was officially 
commissioned into (RAAF) service 
in September 1988 and, aside 
from the Kiowa, is now the oldest 
platform in the army fleet.
Today, 33 Black Hawks remain on 

strength, largely concentrated at 

Holsworthy with the 171st and 173rd 
Squadrons, but a small number are 
maintained at Oakey in the crash 
response helicopter (CRH) role.
“It’s an ageing aircraft and we have 

issues that we need to manage 
very carefully on the helicopter,” 
explained Major General Andrew 
Mathewson, Head of the Helicopter 
Division at CASG.  “It’s performing 
very well at the moment, but it’s 
at the back end of its life and 
naturally there are risks which 
might arise in the coming years.”

Training
Training for army pilots and aircrew 
members is currently in a period 
of transition, as the traditional 
training continuum gives way to 
the new HATS being delivered by 
Boeing Defence Australia under 
Joint Project 9000 Phase 7.
Today, graduates from the 

Australian Defence Force fixed-
wing Basic Flying Training School 
(ADF BFTS) at Tamworth conduct 
basic rotary-wing training at 
Oakey on the Kiowa, before 
progressing to an Operational 
Type Transition Course (OTTC) on 
the MRH90 or Tiger.  Black Hawk 
conversion is undertaken by the 
173rd Squadron at Holsworthy.
Conducted under the aegis of 

the Army Helicopter School, the 
basic rotary-wing course, known 
as the Helicopter Qualification 
Course (HQC), is provided by 
Boeing Defence Australia under 
the AATTS programme.
Postgraduate training in 

Above: The CH-47Fs of the 5th Aviation Regiment provide the army’s medium-lift rotary capability.  This Chinook is preparing to lift an M777A2 howitzer of 
the 8th/12th Regiment, Royal Australian Artillery during Exercise Hamel 2016 at the Cultana Training Area, South Australia.  CPL Nunu Campos/Commonwealth 
of Australia Below: Shadow A43-620 recovers post-mission at Multinational Base Tarin Kot in September 2013.  The RQ-7B Shadow was acquired in 2010 to 
support the Australian Defence Force in Afghanistan.  Bombardier Carly McAllister/Commonwealth of Australia

Order of battle – Australian Army Aviation Corps
Unit Headquarters Equipment

HQ Land Command HQ Victoria Barracks (Sydney)

16th Aviation Brigade Gallipoli Barracks Enoggera (Brisbane)

1st Aviation Regiment Robertson Barracks (Darwin)

161st Reconnaissance Squadron Robertson Barracks Tiger ARH

162nd Reconnaissance Squadron Robertson Barracks Tiger ARH

5th Aviation Regiment RAAF Townsville

A Squadron RAAF Townsville MRH90 Taipan

B Squadron RAAF Townsville MRH90 Taipan

C Squadron RAAF Townsville CH-47F Chinook

6th Aviation Regiment Holsworthy

171st Aviation Squadron Holsworthy S-70A-9 Black Hawk

173rd Aviation Squadron Holsworthy S-70A-9 Black Hawk

HQ Training Command Victoria Barracks (Sydney)

Army Aviation Training Centre Oakey Bell 206B-1 Kiowa, MRH90

School of Army Aviation Oakey Bell 206B-1 Kiowa, MRH90, Tiger ARH

1st Division Headquarters (1 Div HQ) Gallipoli Barracks Enoggera (Brisbane)

20th Surveillance and Target Acquisition 
Regiment

Gallipoli Barracks, Enoggera

132nd Unmanned Aerial Vehicle Battery Gallipoli Barracks, Enoggera RQ-7B Shadow 200
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the tactical employment of 
army aviation is undertaken 
by the SAA at Oakey.
HATS will replace bespoke army 

and navy training systems with 
a single organisation, known as 
the Joint Helicopter School, using 
Airbus Helicopters EC135s.  The 
JHS will be embedded within 
the RAN’s 723 Squadron at 
Nowra.  Navy, army and Boeing 
Defence Australia instructors will 
be responsible for training the 
aircrews.  Although part of the 
RAN’s order of battle, the JHS will 
contain several army executive 
and instructional positions.  The 
present AATTS contract will 
be reviewed concurrently with 
transition of training to the JHS.

Bell 206B-1 Kiowa
Australia acquired a total of 56 Bell 
206B-1 Kiowa light observation 
helicopters (A17-001 to 056), 
with deliveries beginning in 1971.  
The first 12 were assembled by 
Bell Helicopters in Brisbane, but 
the remainder were constructed 
by the Commonwealth Aircraft 
Corporation (CAC) in Melbourne 
and designated CA-32.
A small number were operated 

by the RAN but the survivors 
were later transferred to the 
army after the introduction 
of the AS350B Squirrel.
Twenty-three remain in service 

at the AAvnTC at Oakey, but 
they are due for retirement in 
2019.  The fleet has recently been 
upgraded with crashworthy seats 
and a pseudo-glass cockpit.
The cockpit upgrade replaces 

the attitude indicator and 
horizontal situation indicator 
with Sandel electronic analogue 

displays similar in appearance 
to the more complex glass 
cockpit multifunction displays.  
A dual Garmin GNS430W 
global positioning system is 
also added to supersede the 
obsolete VHF omnidirectional 
range (VOR) and marker beacon 
system, and a Garmin GTX 
330 transponder is replacing 
the AN/IPX 72 identification 
friend or foe (IFF) system.

EC135T2+
Fifteen Airbus Helicopters 
EC135T2+s (N52-001 to 015), 
together with an aviation training 
support vessel, are being 
acquired under Joint Project 

9000 Phase 7 to meet the joint-
service HATS requirements.
Following the consideration of 

proposals by Australian Aerospace 
(EC135), Raytheon Australia and 
Bell Helicopters (Bell 429), and 
Boeing Defence Australia together 
with Thales Australia (EC135), 
it was formally announced that 
the Boeing-led team was the 
preferred tenderer in August 2014.
Although the JHS is part of 

the RAN’s 723 Squadron, the 
helicopters wear both army 
and navy markings and the first 
example arrived at Nowra in 
March 2016.  The final example 
was delivered in August 2017 
and training is expected to 

begin early in 2018, following 
course development activity.

Unmanned 
aircraft systems
The RQ-7B Shadow UAS was 
acquired in 2010 under Joint 
Project 129 Phase 2, to support 
Australian troops in Afghanistan 
as part of Operation Slipper. 
The Shadow replaced a leased 

Boeing/Insitu Pacific ScanEagle 
UAS capability and is today flown 
by the army’s 20th Surveillance 
and Target Acquisition Regiment, 
based almost entirely at Gallipoli 
Barracks, Enoggera, but with a 
small training element stationed 
at Puckapunyal in Victoria to 

Above: EC135T2+ ‘Taipan 4-2’ in the vicinity of Jervis Bay, New South Wales.  Although assigned to the RAN’s 723 
Squadron, these helicopters also wear army markings.  POIS Kelvin Hockey/Commonwealth of Australia
Right: Six MRH90s are assigned to the RAN’s 808 Squadron based at Nowra and wear navy titles 
although they are operated as a common pool.  MRH90 A40-006 is conducting personnel transfers with a Royal 
Australian Navy submarine.  ABIS Sarah Ebsworth/Commonwealth of Australia

Left: Armament for the Tiger 
ARH includes FZ 70mm unguided 
rockets, unleashed here against a 
ground target at the Mount Bundy 
Training Area, Northern Territory, last 
April.  CFN Priyantha Malavi Arachchi/
Commonwealth of Australia
Right: Soldiers of the Air Mobility 
Training and Development Unit guide 
a CH-47F Chinook into 
position for connection to a tether 
while conducting external lift trials 
with the Hawkei protected mobility 
vehicle.  Glen McCarthy/Commonwealth 
of Australia
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support the School of Artillery.
The Shadow was recently 

upgraded with an extended 
wingspan and fuel-injected 
engine.  The capability is also 
the subject of a replacement 
acquisition project, known 
as Joint Project 129 Phase 3 
(Tactical Intelligence, Surveillance 
and Reconnaissance System), 
which will run between 2016 and 
2026, when initial operational 
capability will be achieved.  

Future projects
Aside from the tactical UAS 
replacement project, the 2016 
White Paper and Integrated 
Investment Programme (IIP) 

forecast Capability Assurance 
Programmes for both the Tiger 
and MRH90 (under Projects 
Land 9000 and 4510 Phase 2 
respectively) and a Capability 
Alignment Programme for the 
CH-47F, to maintain commonality 
with the US Army fleet.
The projected Tiger Capability 

Assurance Programme has been 
scaled back notably from earlier 
versions and an ARH replacement 
project (Land 4503) will be 
undertaken between 2021 and 2030.
The IIP forecasts that the 

Commonwealth will invest in a 
future armed reconnaissance 
capability to replace the Tiger, 
which could include manned 

or unmanned systems or a 
combination of both, and predicts 
that future ARH operations will 
increasingly rely on intelligence 
and mission data, as well as 
access to a common operating 
picture and other real-time data.
The timing of the AUS$6bn 

programme is arguably too early 
to consider the US Army’s Future 
Vertical Lift (FVL) solutions, but 
candidates would likely include 
current or future versions of the 
Bell AH-1Z Viper and Boeing 
AH-64E Apache, together with 
Airbus Helicopters’ proposed 
Mk3 variant of the Tiger.
Also revealed with the White 

Paper and IIP was a AUS$3bn 

project (Air 2097) to acquire a 
squadron of light deployable 
helicopters in the decade 
between 2018 and 2028.  The 
armed light reconnaissance and 
attack helicopters will be capable 
of being readily deployed by 
RAAF C-17As, to provide mobility 
support for special operations. 
“The new helicopters will likely 

feature some light armament and 
modern ISR and communications 
capabilities for integration 
with the joint force,” an army 
spokesperson said.  “They 
will be able to be deployed 
rapidly as a small force element 
of three to four aircraft and 
personnel by the Globemaster.” AFM

Australian Army Kiowa A17-
039 leads a Royal Australian 
Navy AS350BA Squirrel and 
its replacement, an EC135T2+ 
over the skies of Nowra, New 
South Wales.  The 23 surviving 
Kiowas are flown by the Army 
Aviation Training Centre at 
Oakey.  LSIS Jayson Tufrey/
Commonwealth of Australia
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he Yak-130 advanced jet trainer was 
formally taken on strength by the 
Russian military in 2010.  However, 

it wasn’t until 2013 that student pilot training 
started on the type.  This relatively advanced 
and highly agile combat trainer is employed 
by the Vozdushno-Kosmicheskiye Sily 
Rossiyskoy Federatsii (VKS RF, Russian 
Federation Air and Space Force) to train 
new aviators destined for fighter and 
ground-attack fast jet communities.   The 
little Yak combines a high-tech training 
environment, which immerses the students 
in a contemporary glass cockpit, with 
fighter-like handling characteristics.  It also 
features a combat training and offensive 
capability with both guided and dumb 
ordnance.  Perhaps most important for its 
basic role are its safety features, including 
a pair of Zvezda K-36LT-3.5 zero-zero 
ejection seats – arguably the best in the 
world in a training aircraft.  The twin-engine 

jet features g-limits from -3 to +8 and can 
pull a sustained 7g at a speed of 450kts.
Alongside its domestic success – which is 

now being expanded through introduction 
to the Russian Navy – the Yak-130 is also 
in service with four export operators, all of 
which turned to the nimble trainer due to 
its compatibility with their respective fleets 
of MiG-29 and Su-27/30 derivatives.
On the downside, the Yak’s performance 

and advanced systems make it one of 
the more expensive jet trainers currently 
available.  When combined with relatively high 
direct operating costs, this has stymied the 
trainer’s ambitions.  Indeed, to date Russia 
has only been able to justify a small number 
to replace L-39Cs, MiG-29s and Su-25s as 
lead-in fighter trainers (LIFT) at Armavir and 
Borisoglebsk air bases.  In this role, compared 
with its aged predecessors, the modern 
Yak represents a cost-effective investment 
with a 30-year, 10,000-hour service life.

Protracted development
The Yak-130 traces its origins back to 1990 
when the then Soviet Air Force commander-
in-chief, Aviation Marshal Alexander 
Yefimov, publically articulated the need 
for a new jet trainer.  It was designed to 
replace the versatile and popular Czech-
built Aero Vodochody L-39 Albatros, which 
was ill-suited to training pilots destined for 
modern, high-performance fourth-generation 
fighters.  A formal decree was issued by 
the Soviet government in June of that year, 
ordering the Mikoyan Experimental Design 
Bureau (OKB MiG) to begin drafting a new 
twin-engine jet trainer.  The estimated 
requirement was 1,200 new aircraft.  The 
specifications stipulated a landing speed 
not exceeding 92kts, while take-off run and 
landing roll were to be less than 1,600ft 
(500m), including those from unpaved 
runways.  There was also a new requirement 
to be able to reprogramme the flight control 

Yak-130

T

Russia’s tenacious trainer

The second pre-production aircraft, used 
for testing and demonstration purposes, 
was painted in 2013 in a ‘retro’ red and 
white colour scheme used in the past 
on Yakovlev trainers.  It took part in the 
International Aviation and Space Salon 
(MAKS) at Zhukovsky in 2017.  
Robert Kysela
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Alexander Mladenov reviews the current state 
of the Yakovlev Yak-130 Mitten jet trainer as it 
becomes established in Russian service and 
gathers momentum on the export stage.

Russia’s tenacious trainer
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system to simulate handling agile fighters and 
less manoeuvrable bombers and transport 
types.  This feature was deemed necessary 
to ensure a more efficient training process.
In January 1991, the project grew from a sole-

source procurement to a full-scale tender and 
the MiG, Sukhoi, Yakovlev and Myasishchev 
OKBs were all invited to submit proposals.  It 
drew widely contrasting approaches, with 
the most radical being submitted by Sukhoi.  
Dubbed the S-54, it was a scaled-down Su-27, 
powered by a single afterburning turbojet to 
provide supersonic performance.  In stark 
contrast, OKB MiG offered a conservative 
design, known as ‘821’ (later renamed MiG-
AT), featuring a straight wing and powered 
by two AI-25Tl engines, the same as the 
L-39C.  It was equipped with a simple 
hydro-mechanical flight control system that 
lacked the desired reprogrammable option.  
Myasishchev came up with the M-200, 
which bore an uncanny resemblance to the 
Dassault/Dornier Alpha Jet and featured a 
re-programmable flight control system.
Yakovlev broke the mould with a complete 

pilot training system designated UTK-Yak, 
which included the aircraft together with a 
ground-based training system and simulators 

that all utilised the same software.  The 
aircraft combined a moderately swept, 
mid-mounted wing with large leading-
edge root extensions (LERXes).  This 
blended wing centre-section configuration 
boasted a high lift-to-drag ratio with the 
fuselage acting as a lifting body.  Originally, 
the design included two AI-25 turbofans, 
but with a desire to migrate onto more 
powerful and fuel-efficient powerplants.
The Sukhoi and MiG proposals were rejected 

as non-compliant to the requirements and only 
Yakovlev and Myasishchev were recommended 
for further development.  Shortly afterwards, 
OKB MiG was allowed to return to the table, 
triggering Myasishchev to drop out.  As this 
happened, new technical specifications were 
released in March 1993, and were notably 
downgraded in comparison with previous 
requirements.  The ferry range was reduced, 
and the landing speed was now set at between 
97 and 102kts.  The take-off run and landing 
roll were required not to exceed 2,300ft (700m) 
while the maximum permitted angle of attack 
(AoA) was to be no lower than 25 degrees.
The prototype stage saw Yakovlev join forces 

with Italy’s Aermacchi, as – due to a lack of 
funds – in 1994 the Russian MoD decided 

Yak-130 characteristics
Wingspan 32ft 2in (9.84m)

Length, overall 37ft 8in (11.493m)

Height 15ft 7in (4.76m)

Wing area 253sq ft (23.52m2)

Max take-off weight (trainer) 15,935lb (7,230kg)

Max take-off weight (attack) 22,679lb (10,290kg)

Max internal fuel 3,747lb (1,750kg)

Max payload on external stores 6,612lb (3,000kg)

Max speed at sea level (clean) 572kts

Maximum speed Mach 0.93

Service ceiling 41,013ft (12,500m)

Range on internal fuel 994 miles (1,600km)

Ferry range 1,429 miles (2,300km)

Rate of climb at sea level 12,792ft/m (65m/s)

Take-off run 1,804ft (550m)

Landing roll 2,460ft (750m)

Max g-loading +8/-3

that both aircraft should progress to full-scale 
development in co-operation with Western 
partners at the companies’ own financial risk.

Italian job
Yakovlev joining forces with Aermacchi led to 
some significant changes, most notably an 
increase in performance together with growth 
in size and weight.  The changes were adopted 
with the ambition of making the new aircraft 
more attractive on the worldwide market via 
a secondary role as a capable light-attack 
platform.  Indeed, provision was made for 
carriage of up to two tonnes of ordnance 
on seven hardpoints.  The penalty was a 
reduction in take-off and landing performance.
The new aircraft received the joint Russian-

Italian designation Yak/AEM-130.  As well 
as the previously mentioned features, the 
wings were liberally endowed with high-
lift devices, combined with an all-moving 
slab tailplane and a large fin installed well 
ahead of the tailplane – a move designed 
to provide good anti-spin characteristics.
The configuration was tested on a technology 

demonstrator dubbed the Yak-130D, wearing 
Russian civil registration RA-43130 and 
powered by two RD-35 turbofans.  The 

The demonstrator for the light 
attack version was displayed 
publically for the first time at the 
MAKS 2015 show, equipped with 
a laser rangefinder in the nose 
and the Talisman-NT podded 
EW system on the wingtips.  
Alexander Mladenov
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aircraft made its maiden flight on April 25, 
1995, from Zhukovsky, near Moscow, in the 
hands of company chief test pilot Andrey 
Sinitsin.  The demonstrator amassed a total 
of 450 flights during its test programme, 
which was finally completed in 2002.
With the important test data to hand, the 

two parties’ views of the production variant 
differed significantly.  An amicable split was 
deemed the only sensible course of action.  
This came after a decision had been agreed on 
a so-called ‘basic version’ at the end of 1999, 
which resulted in the two parties continuing 
with externally similar aircraft, but with very 
different mission systems and powerplants.
Initially, it was thought that the technical 

documentation of the ‘basic version’ 
would be funded by Aermacchi, however 
in the event the Russian government paid 
Yakovlev for this work in lieu of writing 
off Russian trade debt owed to Italy.

The ‘Russified’ derivative proved to be 
very successful and Yakovlev eventually 
won the domestic tender in 2002, beating 
off the MiG-AT.  Aermacchi, in turn, 
progressed with its M-346 Master, which 
has since achieved moderate success, 
now in the hands of Leonardo.
Russia ordered a batch of just four Yak-130s 

in 2002 for a test and evaluation programme.  
Constructed at the NAZ Sokol plant in Nizhny 
Novgorod, these production aircraft featured 
some significant design modifications 
compared with the Yak-130D technology 
demonstrator.  They were smaller and lighter, 
and boasted better aerodynamic performance 
while the nose was also new, with a circular 
cross-section instead of the oval of the Yak-
130D.  This made it suitable for the potential 
installation of a radar or targeting system.  
The definitive Yak-130 was also powered by 
new engines, in the form of the Ukrainian-

made Ivchenko-Progress AI-222-25 turbofans, 
intended to be assembled by the MMPS 
Salyut company in Moscow, and offering a 
good thrust-to-weight ratio of 0.7.  The wings 
received two additional hardpoints on the 
wingtips for carriage of air-to-air missiles 
and countermeasures dispenser pods; this 
gave a total of six wing hardpoints plus one 
centreline station for a maximum of 6,600lb 
(3,000kg) of stores.  It also embraced the 
unpaved runway requirement, being equipped 
with foreign object damage (FOD) guards, 
while the beefed-up undercarriage utilised 
trailing-link legs and low-pressure tyres.

Smart handling
The Yak-130 also held on to the vision of 
‘smart handling’ via the sophisticated KSU-130 
fly-by-wire (FBW) control system that offers 
three operating modes designed to provide 
three different sets of stability characteristics.  

The principal mode is ‘medium aircraft’, with 
instructor-selected ‘heavy’ or ‘light’ modes to 
simulate a bomber or high-performance fighter 
respectively, by providing corresponding 
changes in stick forces and in-flight behaviour.
The FBW system controls deployment of 

the wing’s high-lift devices in flight, including 
leading-edge slats and combat flaps in 
addition to stabiliser trim.  The KSU-130 also 
ensures control at up to 42-degrees AoA 
and when the anti-spin protection feature is 
switched off, the Yak-130 can enter a spin, but 
with benign and predictable recovery traits.
The production Yak-130 also has three 

multi-function colour displays (MFDs) in each 
cockpit, while the front cockpit now features 
an ILS-2-02E head-up display (HUD).
The Yak-130 is compatible with an array 

of weapons including up to four R-73 (AA-
11 Archer) air-to-air missiles for either 
training or light fighter duties in conjunction 

Below: The Belarusian Yak-130s serve with the 116th Attack Aviation Base at Lida, 
and are considered as capable light ground-attack aircraft.  Stanislav Bazhenov

Top left: The Yak-130’s lengthy joint state testing programme was not completed until December 
2009.  This is the first pre-production example built at the NAZ Sokol plant which made 
its maiden flight on April 30, 2004.  
Alexander Mladenov

A close-up of the wingtip of the light attack demonstrator, featuring a countermeasures dispenser pod on the 
top, and a Talisman-NT radar jamming pod on the bottom next to an R-73 air-to-air missile.  Alexander Mladenov
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with the NSTs-TE helmet-mounted cueing 
system.  The centreline station can 
accommodate an SNPU-130 conformal pod 
with a GSh-23L twin-barrel 23mm gun.
Light strike options include two KAB-500Kr 

TV-guided bombs and a large selection of 
freefall bombs from 110lb (50kg) to 1,100lb 
(500kg), RBK-500 cluster bombs, ZB-500 
napalm canisters and 650-litre (143-gal) 
external tanks in addition to 20-round 
B-8M1 packs for 80mm rockets and five-
round B-13L packs for 122mm rockets.  
The built-in weapons simulation capability 
of the SUO-130 weapons control system 
also allows student pilots to practise using 
all modern Russian guided missiles and 

bombs with infrared, TV and laser seekers 
as well as guns and aircraft self-protection 
suites in addition to a synthetic radar.
Current manufacturer Irkut offers 

customisation of the cockpit controls to 
replicate those of fighter types operated 
by foreign customers, but to date only the 
baseline configuration has been ordered.
Plans to develop light attack derivatives of 

the Yak-130 include a laser rangefinder/target 
designator in the nose or a compact radar 
with air-to-air and air-to-surface modes.  The 
LD-130 laser rangefinder/target designator, 
improving the accuracy of unguided weapons 
and allowing the use of laser-guided 
munitions, was installed on a pre-series 

aircraft and tested in flight for the first time 
in April 2015.  This sub-version, requested 
by a still-unnamed customer, shares almost 
full commonality with the basic Yak-130 but 
adds the Talisman-NT twin-pod wingtip-
mounted radar jamming system from Belarus.  
The air-to-air radar accommodated in the 
nose or in a pod still only exists on paper.

Into service
The first pre-series Yak-130, ‘01’, built at the 
Sokol plant made its maiden flight on April 
30, 2004, at the factory airfield in Nizhny 
Novgorod, with Roman Taskaev at the 
controls.  The second example, ‘02’, flew 
in April 2005 and the third, ‘03’, followed 

Above right: The front and rear cockpits of the Yak-130 are dominated by multi-function displays.  Andrey Zinchuk

Below: A late-production Yak-130 belonging to the 200th UAB at Armavir and 
used for training student pilots in the fi ghter stream.  Stanislav Bazhenov
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Export success

suit in March 2006.  While the first pair was 
funded by Yakovlev, funding for ‘03’ came 
from the Russian defence ministry.  The 
subsequent flight-test effort proved rather 
problematic and ‘03’ was lost due to an FBW 
failure in July 2006.  Then, another aircraft 
destined for joint state testing, appropriately 
serialled ‘04’, was built to replace ‘03’ and 
was reported delivered in June 2009.  
An initial batch of 12 Yak-130s was ordered 

as early as 2006.  The ‘preliminary conclusion’ 
of the suitability testing was issued by the 
929th State Flight Test Centre in Akhtubinsk 
in 2007 and opened the door for large-scale 
production.  Two Yak-130s were completed 
in 2009 and a further nine in 2010.  However, 
entry into service proved a protracted affair.

In April 2009, the state testing programme 
with a basic set of weapons was reported 
completed, and in December of the same 
year the effort with an expanded weapons 
selection was said to have ended.  The first 
batch of four production-standard Yak-
130s was delivered to the combat training 
centre in Lipetsk in February 2010 to start 
instructor training, while the first batch of 
aircraft for the Borisoglebsk training centre 
followed in April 2011.  The first training 
flights for instructors converting to the Yak at 
the 209th Training Aviation Regiment (UAB) 
in Borisoglebsk were performed in August 
of that year.  Follow-on Yak-130s, newly 
delivered from Irkut, joined flight operations 
with the 209th UAB in mid-November 2013.

The Rosoboronexport-led Yak-130 sales campaign 
has yielded some success.  The first export order 
was placed by Algeria in 2006, calling for 16 aircraft 
from Irkut.  Completion of the order was delayed 
amid flight control revisions after the various crashes, 
combined with the protracted establishment of the 
production line at the IAZ plant in Irkutsk.  All the 
aircraft, which were originally scheduled for delivery 
in 2008 and 2009, were handed over in 2011.  In 
2010, Libya placed an order for six Yak-130s but they 
were never delivered due to the civil war.  A deal for 
36 aircraft was signed with Syria in December 2011.  
This was similarly put on hold.  The export sales 
drive gained momentum after 2010, with three more 
customers in the shape of Belarus, Bangladesh and 
Myanmar placing orders between 2014 and 2016.

Irkut maintains that the Yak-130’s price 
is significantly lower than that of any other 
advanced jet trainer.  At the same time the life-
cycle costs are advertised as four to six times 
lower than those of the Su-27 and MiG-29.

Belarus ordered eight Yak-130s in identical 
configuration to the VKS aircraft in December 2012; 
four were taken on strength in April 2015 and four 
more followed in December 2016.  Belarus has already 
explored the full combat capabilities of the Yak-130, 
including launches of R-73 missiles against parachute 
targets and drops of live KAB-500Kr TV-guided 
bombs.  Bangladesh became the third customer, 
with an order for 16 jets, all of which were delivered 
by the end of 2016 to replace A-5C attack aircraft.  
Bangladeshi aircraft serial 102 was lost in a crash on 
July 11, 2017, both pilots ejecting safely and another 

pair was lost on December 27 (see Attrition, p95).
Myanmar is the latest customer, with a June 2015 

order for six aircraft.  The first three were delivered 
in late 2016 and three more arrived last year.  An 
additional order has been placed by the same 
customer for an undisclosed number of aircraft, 
slated for delivery in 2018.  The list of prospective 
new export customers for the Yak-130 includes 
Armenia, Egypt, Kazakhstan, Laos and Vietnam.

A Yak-130 fuselage under construction at the IAZ 
plant in Irkutsk.  Irkut

The Yak-130 completed its state testing programme 
on December 22, 2009, which permitted regular 

operation in VKS training units, while the 
Lipetsk-based centre was tasked with so-called 
experimental operation, together with additional 
tests and conversion training of instructor pilots.  

Stanislav Bazhenov

Production at the Sokol plant began in late 2008, with initial deliveries to the Russian air arm made in April 
2010, when the first four series-standard machines were handed over to the Lipetsk-based combat training 
and aircrew conversion centre.  Andrey Zinchuk
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This is the fourth pre-series aircraft, appropriately serialled ‘04’, fully 
funded by the Russian defence ministry and delivered in June 2009 for 
test and evaluation work.  Andrey Zinchuk

Bangladesh finalised a contract for Yak-130 trainers in late 2013 – the purchase financed with help from a $1bn credit arrangement with Russia.  The 
first six jets were airfreighted into Bangladesh on September 20, 2015.  The operator is 21 Squadron.  Dr Andreas Zeitler

The initial batch of 12 NAZ Sokol-built aircraft 
was delivered to the VKS in 2010 and 2011, 
and one of them was lost in May 2010, again 
due to a FBW issue – the crew ejected safely.
The order for 55 aircraft in December 2011 

called for deliveries to take place until the 
end of 2014, plus an option for ten more, to 
be delivered in 2016.  These aircraft, built 
at IAZ in Irkutsk, were priced at US$18.16m 
each.  Another batch of 12 Yak-130s was 
ordered in early 2014 for the Kryla Tavrida 
display team, staffed by instructors from 
Borisoglebsk.  In addition, the Russian Naval 
Aviation branch ordered five Yak-130s in 
December 2013, with first deliveries expected 
this year and with options for five more.  
The naval Yak-130s will be operated 

by the Yeysk-based 959th Combat 
Training and Aircrew Conversion Centre, 
for training of prospective Su-30SM, 
Su-33 and MiG-29K pilots.
The Yak-130s initially superseded the 

Su-25s and L-39Cs of the 209th UAB on its 

attack/bomber course.  The first students 
at the 209th started training on the Yak-
130 in the second half of March 2013, 
logging some 100 hours on the type in 
five months and mastering air-to-ground 
weapons employment.  The type then 
superseded the MiG-29s and the L-39Cs 
of the 200th UAB at Armavir on its fighter 
aviation course.  Armavir received its first 
batch of four Yak-130s in October 2015.
Feedback from the operators suggests 

the Yak is more expensive as well as more 
sophisticated than the L-39C, which has 
doomed plans for one-for-one replacement.  
Initial and basic phases are therefore still 
undertaken on the L-39C, for the next 
few years at least.  Initial training is set 
to be assumed by the Yak-152, but plans 
for the second stage after the retirement 
of the L-39C in 2020 are unclear.
Safety problems also continue.  The 

third Yak-130 loss was reported in 
April 2014, this time during testing at 

Akhtubinsk, with one of the two pilots 
being killed.  The cause was again 
attributed to the troubled FBW system, 
which prompted another round of urgent 
improvements.  Another VKS aircraft, 
‘White 49’, was lost on September 16, of 
last year on a mission from Borisoglebsk.  
The two pilots ejected safely.
By the end of 2016, 89 production-

standard Yak-130s had been 
manufactured for the VKS, including 12 
by NAZ Sokol and 77 by IAZ, in addition 
to 44 examples for export.  The 209th 
UAB had received 42 aircraft, including 
eight NAZ Sokol-built machines, 
which are now only used as ground 
instructional airframes, while the 200th 
UAB had received 40, all built at IAZ.  
In 2013, VKS chief Col Gen Victor 

Bondarev announced that a further 50 
Yak-130s could be ordered at a cost of 
US$767m (unit price US$15.33m), but a 
firm contract has yet to be signed. AFM
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Onur Kurç and Tayfun Ya s̨ar look at 
the Turkish Air Force’s Boeing 737 airborne 
early warning and control (AEW&C) aircraft, 
which has overcome early problems to patrol 
NATO airspace at home and abroad.

E-7T Peace Eagle

Turkey’s eye 
in the sky

The THK Peace Eagle fl eet is now available to 
support the alliance’s operations and protected 
the NATO Summit in Warsaw in 2016.  Here, 
E-7T serial 13-003, named ‘Güney’ (south), 
extends its landing gear in fl ight over the 
Czech Republic during the NATO Days event at 
Ostrava in September 2017.  Evert Keijzer
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urkey initiated its AEW&C aircraft project 
for its air force – the Türk Hava Kuvvetleri 
(THK) – in order to help cement its status 

as a regional power.  Such a platform would 
allow early identification of possible border 
violations – by fixed-wing aircraft, helicopters 
and missiles – and prevent potential incursions 
or attacks if ground radars were rendered 
ineffective.  As well as serving with the THK, 
the aircraft was expected to play an active 
role in operations led by the army and navy.
The Boeing 737 AEW&C was selected in early 

December 2000 and contract negotiations 
continued throughout 2001.  Boeing and 
Turkey’s Savunma Sanayii Müste ̨sarlı ğı (SSM, 
Undersecretariat for Defence Industries) 
eventually signed a contract for the AEW&C 
programme – also known as Peace Eagle – 
in June 2002 and this was approved by US 
Congress the following year.  The deal covered 
procurement of four aircraft plus two options.  
Ankara paid $637m in advance for the project, 
which was valued at a total of $1.5bn.

Hybrid airframe
The selected aircraft – known locally as the E-7T 
– is based on Boeing’s 737-700 civilian airliner 
and is similar to the AEW&C solution selected 
by both Australia and South Korea.  While the 
reinforced fuselage is taken from the 737-700 
BBJ (Boeing Business Jet), the strengthened 
wing, tail surfaces and undercarriage are 
from the 737-800.  The CFM56-7 engines are 
the same as those used on the 737-900 and 
were selected due to their additional power – 
27,300lb thrust for take-off.  Contrary to the 
civilian 737-700, the E-7T has an aerial refuelling 
capability and can dump fuel if required.
In terms of avionics, the aircraft employs 

the Northrop Grumman Multi-Role 
Electronically Scanned Array (MESA) 
surveillance radar, which also provides an 
identification friend or foe (IFF) capability. 
The Peace Eagle contract also included 

ground support facilities, crew training, 
mission support and system maintenance 
and software support provided by Boeing.
Following the completion of all the laboratory, 

ground and flight tests for the first aircraft, 
the airframe would undergo modifications to 
install the AEW&C software and hardware.  

All these procedures were to be carried out 
at Boeing’s facilities in Seattle, Washington.  
However, all the structural and radar 
modification procedures for the remaining 
three aircraft would be carried out at Turkish 
Aerospace Industries (TAI) facilities in Ankara.  
An agreement signed between TAI and Boeing 

on January 28, 2004 brought many Turkish 
firms into the project.  As well as TAI, the 
Turkish companies included Aselsan, Havelsan, 
MİKES, Turkish Airlines and Selex ES Türkiye.
Aselsan was responsible for producing GPS 

equipment and UHF/VHF radios.  Havelsan 
carried out specific software integration and 
modification and tested the aircraft and ground 
support systems on behalf of the THK.  MİKES 
undertook software and hardware development 
and produced the electronic support measures 
(ESM) sub-system.  Turkish Airlines was 
assigned the tasks of training the aircrews and 
performing aircraft maintenance.  Pilot training 
was planned to make use of a simulator within 
Turkish Airlines facilities at İstanbul Atatürk 
Airport.  Finally, Selex was responsible for 
development and production of HF radios.
The first aircraft (06-001, later 13-001/N356BJ) 

was rolled out at Boeing’s Renton facility in 
Washington on November 11, 2004.  Originally, 
it was planned for delivery to the THK in 2007.  
The other three aircraft were to be taken from 
the 737-700 BBJ production line in Seattle and 
delivered to TAI’s facilities in Ankara for fitting 

A pair of Peace Eagles, E-7T serials 13-003 and 
13-004, on the flight line at Konya air base in 
central Anatolia.  The aerodynamic effects of the 
huge fairing for the MESA radar are compensated 
for by two large strakes under the rear fuselage.

Above: Operating unit for the Turkish Peace Eagle 
force is 131 Filo, also known as the 131’inci 
Havadan İhbar Kontrol (HİK) Grup Komutanlı ğı 
(131st Airborne Warning and Control Group 
Command).  The squadron serves alongside the 
NATO E-3A AWACS detachment at Konya. All photos 
Onur Kurç and Tayfun Ya s̨ar unless otherwise stated
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out.  Once in Ankara, the MESA radars would 
be installed and structural modifications and 
tests would be carried out.  A first aircraft was 
delivered to TAI at Ankara on March 13, 2006 
with the second following on October 2 that year.
Training of THK personnel to serve on the 

aircraft began in 2008.  The first ten pilots 
selected were sent to Boeing’s facilities in 
Seattle in groups of two, two and six.

Early delays
On September 6, 2007 the initial aircraft 
performed its first flight with radar and sub-
systems installed.  A first mission system test 
flight was completed on December 12 the same 
year.  This tested the aircraft’s communications, 
including establishing links with ground-based 
stations.  Ultimately, the project was delayed by 
seven years because of software problems and, 
reportedly, the failure of the MESA radar to attain 
the expected levels of sensitivity.  As a result of 
the delay, Boeing reduced the overall cost of the 
programme by $59m.  Compensation of $183m, 
including interest, was also provided and it was 
decided that the support terms of the project 
would be increased from two years to five.  
Three years of software maintenance support 
were also provided and spare parts worth 
around $32m were offered as compensation.
The delay also affected the second and 

third aircraft, which were to be converted in 
Turkey.  Modification of a first aircraft by TAI 
in Turkey was completed at the beginning of 
June 2008 and it made its first flight in ‘full-up’ 
configuration the following month.  The second 
and third aircraft remained at TAI facilities, where 
tests were carried out at the same time as the 
problems on the aircraft in the US were being 
resolved.  Meanwhile, systems for the fourth 
aircraft were tested in a Boeing laboratory.
On November 29, 2011 one of the E-7Ts at 

TAI waiting for the completion of tests of the 
first aircraft was temporarily returned to Boeing.  

The aircraft was displayed on Boeing’s stand 
at that year’s Dubai Airshow, with a crew of 
Turkish and American personnel.  Although it 
wore the colours and markings of the THK, 
it had not yet been handed over to the air 
force and retained its US registration.

3rd Main Jet Base
The E-7T serves with the THK’s 3’ncü Ana 
Jet Üs Komutanlı ̆gı (3rd Main Jet Base 
Command) at Konya.  The same base 
is home to NATO E-3A AWACS aircraft.  
Operating unit for the E-7T is 131 Filo, also 
known as the 131’inci Havadan İhbar Kontrol 
(HİK) Grup Komutanlı ğı (131st Airborne 
Warning and Control Group Command).
The callsign ‘EJDER’ (‘dragon’ in Turkish) was 

selected for the aircraft, recalling the ‘Ejder 
Squadron’ that had previously flown F-4Es at 

Konya.  The unit was closed down in 2004 as 
F-4Es were taken out of inventory as part of 
THK restructuring.  The callsign was selected 
at the request of the 131st Airborne Warning 
and Control Group Command personnel.
Other new units were established 

alongside the 131st Airborne Warning 
and Control Group Command:
• Flight Teams Squadron Command
• Mission Teams Squadron Command
• Standardisation Squadron Command
• Ground Support Squadron Command 
A hangar was also built at the 3rd Main Jet 

Base for the routine maintenance of these new 
aircraft.

Handover
After all the delays, Boeing-modified E-7T serial 
13-001 was handed over to the 131st Airborne 

Left above: The 737-based Peace Eagle was 
selected in favour of a rival AEW&C aircraft 
design that combined the Airbus A310 and Israeli 
Phalcon radar.  Boeing’s E-7T flight deck was the 
first to be provided with a twin head-up display 
(HUD). Right: Electronic support measures 
and electronic intelligence equipment features 
systems from Elta controlled by an ALR-2001 
computer.  Other mission equipment includes 
Link 11, Link 16, Joint Tactical Information 
Distribution System (JTIDS), Mode S IFF and 
satellite communications. Left below: The E-7T 
cabin includes ten consoles for the mission 
team.  The Peace Eagle is also used for maritime 
support missions, including over-the-horizon 
targeting for Turkish Navy warships. 
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Warning and Control Group Command on 
February 21, 2014 during a ceremony held at 
Konya.  The aircraft was named Kuzey (north).  
In contrast with other aircraft, the E-7T was 
produced with four ‘eyebrow’ skylights above 
the cockpit window.  This provides a wider 
field of view for pilots during turns and allows 
celestial navigation.  Boeing subsequently 
deleted these windows from the design of the 
newer-generation 737s with more advanced 
avionics systems.  In addition, Kuzey lacks 
the vortex generators in front of the cockpit 
window that are found on the other three E-7Ts. 
On its completion of required modifications 

and tests at TAI, the second aircraft, 
named Do ğu (east), serial 13-002, joined 
the THK inventory in May 2014. 
The third aircraft, named Güney 

(south), serial 13-003, was added to the 

inventory on September 4, 2014. 
The last aircraft joining the fleet, on 

December 9, 2015, was Batı (west), serial 
13-004.  This aircraft differed since it featured 
updated software.  It was planned that 
this software would be integrated into the 
other aircraft in the fleet in the future.
Due to the delays in delivery, the aircraft’s 

C and D maintenance checks were 
now due.  The procedures were carried 
out in the Turkish Airlines maintenance 
hangar at Ankara Esenbo ğa Airport. 
The E-7T can stay airborne for approximately 

ten hours and mission time can be increased 
up to 20 hours thanks to aerial refuelling.  
The two pilots are provided with a twin head-

up display (HUD) – the first time Boeing had 
used this arrangement.  A mission team of 
specialist officers and sergeants supports the 

pilots.  The aircraft features ten consoles and 
can operate with a maximum crew of 19. 
Early warning and control missions rely on the 

360° coverage provided by the new-generation 
stabilised radar.  To this day, coverage of 
Turkish airspace is provided by ground radar 
ranges across the country.  The E-7T offers 
a larger and wider field of view compared 
with ground-based radars.  They are far less 
likely to be affected by scattered returns from 
mountains or valleys.  The aircraft can therefore 
fill the gaps in ground radar coverage. 
The real-time radar image can be shared 

with ground radars and fighters via a secure 
data link system. Unlike conventional radars, 
the MESA radar does not require special 
maintenance and has no moving parts that 
could wear out and reduce its performance.  
Furthermore, radar range can be increased by 
focusing its signals on a specific area if needed.
When required, the aircraft can be used as an 

airborne operations centre.  In this role, the E-7T 
is used as a communications relay platform, 
typically conveying up-to-date information and 
instructions via data link and encrypted radio 
to Turkish fighters, flying at low altitude.  It is 
noteworthy that some THK fighters lack radar 
warning receivers (RWR) and therefore the E-7T 
plays a very important role in alerting them when 
they are being targeted by a hostile radar emitter.

Operational missions
During July 8 and 9, 2016 the E-7T was 
called on to ensure aerial security during the 
NATO Summit held in Warsaw.  This was 
the first overseas mission for the aircraft.
More recently, E-7Ts have served in the 

southeast of Turkey to monitor movements 
along the Syrian border.  The aircraft was 
on permanent duty along the border and 
proved very effective in detecting border 
violations and directing a response by Turkish 
fighters on combat air patrol (CAP) duty.

Above: The aircraft is well equipped with electronic warfare self-protection equipment including the AN/
AAR-54 missile approach warning system, LWS-20 laser warning system, AN/AAQ-24(V) directed infrared 
countermeasures system and chaff/flare dispensers. Left: Serial 13-001, the first E-7T for the THK, 
undergoes maintenance on its ‘top hat’ radar in a Konya hangar.  The L-band MESA radar provides 360° 
coverage using a stationary antenna that is 35.5ft (10.8m) long and weighs 6,500lb (2,948kg). 

AFM

4
E-7T serial 13-004 ‘Batı’ (west) was the last 
Peace Eagle aircraft to be delivered to the 
Turkish Air Force.  It entered service with 
updated software. 
7
On a typical AEW&C patrol the aircraft will orbit 
for nine hours at a distance of 300nm from base.  
As well as using extra fuel tanks in the former 
baggage hold to extend its range, it can refuel 
via the flying boom method.



fter gaining independence 
from France in 1960, 
Mali suffered a series of 

rebellions, a coup and 23 years 
of military dictatorship before 
democratic elections in 1992.  By 
January 2013, the country was 
struggling to contain an Islamist 
insurgency and when the town 
of Konna was captured, military 
assistance from France was 
requested.  French forces were 
engaged in Opération Serval until 
July 2014, when it was succeeded 
by Opération Barkhane, directed 
against terrorists across the Sahel.  
Today, a significant force of French 
troops remains at Gao in Mali.
Despite a United Nations-

sponsored ceasefire with Tuareg 
separatists in 2015, parts of 
Mali remain tense.  As well as 
sporadic attacks by Tuareg 
rebels, Mali continues to fight 
a jihadist insurgency in the 
north and central regions. 

Modest beginnings
Mali’s armed and security forces 
were created on October 10, 
1960, less than three weeks after 
Mali became independent from 
France.  However, it would be 
another 16 years before the air 
force proper was established.  
In the meantime, an MH.1521 

Broussard was given to the 
Malian government in March 1961 
and two C-47s were donated 
by France in July 1969.  Aircraft 
belonging to the national airline 
Société Nationale Air Mali – two 
An-2Ps (TZ-PMB and TZ-PMC) 
and an L-200 Morava (TZ-PMD), 
plus aircrew – were requisitioned 
and made available to the armed 
forces’ headquarters.  In this 
way, the predecessor of the air 
arm began its work in 1966, as a 
small formation attached to the 
1st Military Engineering Company, 
followed two years later by a 
tactical air group attached to the 
Special Units Battalion.  Finally, the 
Force Aérienne de la République 
du Mali (FARM, Malian Air Force) 
came into being in 1976.

Malian Air Force 
modernisation
Arnaud Delalande examines the slow but steady build-up of the Malian Air Force, which has 
overcome great odds to tackle both Tuareg rebels and al-Qaeda-linked militants.

A

A pair of new-build Mi-35M helicopter gunships was fi rst noted in Russia in the second quarter of 2017, and the aircraft were handed over the following 
September.  Another two examples are expected to be delivered.  FARM

Above: The most recent addition to the FARM inventory is the Y-12E transport, 
two of which entered service in September 2017.  After the long fl ight from 
China, TZ-WAA was photographed at Malta International Airport en route to 
Mali.  Malcolm Bezzina Below: Airbus announced in February 2016 that Mali 
had ordered a single winglet-equipped C295W.  The aircraft began its delivery 
fl ight from Seville-San Pablo Airport, Spain, on December 20, 2016.  FARM
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The jet fighter era
In 1974, 12 MiG-21bis were 
acquired from the Soviet Union.  
A pair of two-seat MiG-21UMs 
followed a couple of years later.  
These initial Fishbeds served 
alongside the four remaining MiG-
17Fs and saw combat on two 
occasions over the Agacher Strip: 
in 1974 against Upper Volta, and 
in 1985 against the same country, 
now named Burkina Faso.
In 2005, another three MiG-21MFs 

were delivered from the Czech 
Republic, reinforcing the surviving 
jets.  By 2010, the Fishbeds were 
only flown on ceremonial duties, 
including the 50th anniversary of 
Malian independence that year, 
when three examples – probably the 
former Czech aircraft – took part in 
a flypast.  As of January 2012, only 
one MiG-21MF and one MiG-21UM 
apparently remained operational.  
That month, the National Movement 
for the Liberation of Azawad 
(NMLA), a Tuareg rebel group, 
said it had destroyed one of them, 
but it was a false claim.  In the 
following months, the fleet was 
grounded by a lack of spare parts, 
ammunition, kerosene and probably 
pilots.  The Nigerian Air Force 
sent a technical assistance team 
to Bamako-Sénou International 
Airport on January 11, 2013, with 
the aim of helping refurbish several 
of the MiG-21s, but the project 
seems to have been abandoned.
Other jet equipment comprised 

six L-29 Delfins delivered to the 
pilot school at Bamako in 1983.  
All have long been withdrawn.

Transports and rotors
A first An-26 transport was 
acquired in 1989.  One of these 
aircraft, TZ-347, crashed 2.5 
miles (4km) from Thessaloniki 
International Airport in Greece 
on August 31, 1995, killing all 
six occupants.  Two more 

Force Aérienne de la République du Mali serials
Type Identity Remarks Base

Mi-24D TZ-404 Ex-Bulgarian Air Force BA102 Sévaré

TZ-02H (ex TZ-405?) Ex-Bulgarian Air Force BA102 Sévaré

TZ-406 Ex-Bulgarian Air Force; crashed April 12, 2013

TZ-407 Ex-Bulgarian Air Force; stored BA103 Gao

TZ-415 Ex-Bulgarian Air Force; stored BA101 Bamako-Sénou

TZ-03H (ex TZ-414) Ex-Bulgarian Air Force BA102 Sévaré

Mi-35M TZ-13H

TZ-14H

Tétras 912CSL TZ-395 c/n 80 BA101 Bamako-Sénou

TZ-396 c/n 81

TZ-397 c/n 105 BA101 Bamako-Sénou

TZ-398 c/n 113

TZ-400

TZ-401 c/n 124

TZ-402 (ex TZ-406) c/n 137 BA101 Bamako-Sénou

TZ-408 c/n 171

TZ-409 c/n 159 BA102 Sévaré

TZ-410 c/n 158 BA101 Bamako-Sénou

TZ-416 c/n 186

TZ-14R (ex TZ-417) c/n 197 BA101 Bamako-Sénou

TZ-418 c/n 203 BA101 Bamako-Sénou

TZ-421

An-26 TZ-347 Crashed August 31, 1995

TZ-349 Status unknown

TZ-359 First seen 1989; c/n 5306; stored

TZ-399 c/n 14310, ex CCCP-26594, ex 
RA-26594, ex ER-AZK; stored

BA101 Bamako-Sénou

BT-67 TZ-389 (1) Crashed pre-delivery, March 15, 1997

TZ-389 (2) Temporary replacement; later N300BF

TZ-01T (ex TZ-390) Delivered September 1997

TZ-391 Delivered July 1998, returned to Basler 
2007; later N167BT, C-GJKB

Z-9A TZ-393 Ex-Chinese; crashed September 10, 2001

TZ-394 Ex-Chinese; stored BA101 Bamako-Sénou

C295W TZ-11T

AS332L1 
Super Puma

TZ-21H

TZ-22H

Y-12E TZ-21T

TZ-22T

SF260W TZ-411 Ex-Libyan Air Force; withdrawn

TZ-412 Ex-Libyan Air Force

Cessna 185 TZ-359 Active as of late 2014

Cessna 206 TZ-3?? Noted 2014; ex F-WTBU

Below: Two second-hand AS332L1 Super Pumas were ordered for the 
FARM and delivered in October 2016 and January the following year.  This 
example was formerly G-BWMG with Bristow and was sold to Mali by Vector 
Aerospace.  FARM

Mi-24D TZ-03H photographed in 
February 2017.  This is the former TZ-
414, another ex-Bulgarian Air Force 
machine.  FARM
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helicopters managed to return to 
base, but some of the contractors 
returned to Ukraine in the days 
that followed.  As of March 30, 
2012, two Hinds were still in 
service and were operating from 
the city of Gao, while the other 
two provided a source of spare 
parts.  Two other Mi-24Ds were 
delivered from Bulgaria in 2012.  
After the coup of March 22, 

2012 and the collapse of the 
Malian Army, the last Ukrainian 
contractors left the country.  
Between March 13 and 15 the 
following year, Mi-24s were 

Gunships and light 
attack
In 2007, two Mi-24D attack 
helicopters – TZ 404 and TZ 405 
– were acquired from Bulgarian 
Air Force stocks.  Two more 
arrived in November 2009.  
These were piloted by mixed 
crews of Ukrainian contractors 
and Malian airmen.  On April 2, 
2008, one of these contractors 
was killed and another wounded 
during an air strike by a pair of 
Mi-24s on a column of vehicles 
belonging to a Tuareg rebel 
chief, southwest of Kidal.  Both 

aircraft, TZ-359 and TZ-399, 
were photographed in 2008 but 
are currently unserviceable. 
In 1997, the FARM ordered 

two Basler BT-67s, but TZ-389 
crashed prior to delivery on March 
15 that year after colliding with 
a Beechcraft Bonanza flown by 
company founder and CEO Warren 
Basler in Newton, Wisconsin.  
Mr Basler was among the four 
company employees killed.  A 
second aircraft was assigned 
the same registration but was 
later transferred to a civilian 
operator.  Meanwhile, TZ-390 
was delivered in September 1997 
before being withdrawn and 
stored at Gao, then reactivated in 
2015 as TZ-01T.  Aircraft TZ-391 
was delivered in July 1998, and 
returned to Basler for overhaul 
in 2007, and did not return.
The air force also acquired two 

BN-2 Islanders in the 1980s that 
are currently stored at Bamako.  
At least 14 Tétras 912CSLs have 
been delivered from France and 
at least seven remain in service: 
one may have crashed in 2007. 
In February 2016, Mali ordered 

a single Airbus Defence and 
Space C295W for the air force. 
The transport arrived at 

Bamako on December 15 that 
year.  Further modernisation 
was noted on September 20, 
2017, when the FARM took 
delivery of two Harbin Y-12s.
In December 2000, China 

donated two Harbin Z-9B 
helicopters to the air force.  One 
of these, TZ-393, crashed on 
September 10 the following year.  
The remaining example is stored 
at Bamako.  An AS350B Ecureuil 
was also delivered in the late 
1980s, but has been retired from 
service.  The first of two second-
hand AS332L1 Super Pumas 
arrived on October 17, 2016, with 
another following in January 2017.

Above: Now stored at Bamako, TZ-
357 is a MiG-21MF supplied by the 
Czech Republic.  Until September 
2005 it served with the Czech Air 
Force as ‘5508’.  In the background 
is stored An-26 TZ-359.  
Jan Hendrikzijnzoon
Right: A rare in-flight view of a 
Humbert Aviation Tétras 912CSL.  
This aircraft operates from BA101 
Bamako-Sénou.  Jan Hendrikzijnzoon
Bottom: Before going into storage 
at Bamako, Z-9A TZ-394 had briefly 
seen some operational service.  
Its sister aircraft was lost in an 
accident in September 2001.  
Jan Hendrikzijnzoon

engaged in operations in 
the forest of Ouagadou near 
the border with Mauritania.  
On April 12, 2013, Mi-24 
serial TZ-406 crashed near 
Ouro Modi, 31 miles (50km) 
southwest of Sévaré, killing 
the five crew members.
On September 21, 2017, 

the European Union Training 
Mission in Mali (EUTM Mali) 
announced that the FARM had 
taken delivery of its first two 
Mi-35Ms, delivered from Russia.
To mark the 50th anniversary 

of Malian independence, Libya 
donated two SF260Ws to the 
country.  One remains in service.  
In June 2015, Mali signed an 
agreement with Embraer for six 
A-29B Super Tucanos.  Four 
aircraft in Malian colours (TZ-01C 
to TZ-04C) were seen in late 2016 
at Bacacheri Airport in Curitiba, 
Brazil, but there’s no confirmation 
they have been delivered.  These 
light combat turboprops are 
considered well suited for counter-
insurgency operations alongside 
the Hind gunships.  With this 
acquisition – and Mali’s continued 
economic hardships – a return to 
the jet fighters flown in previous 
decades seems unlikely. AFM
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Predator crash report 
released

Subscribe to www.airforcesmonthly.com  
for breaking news stories. E-mail the news 
team at edafm@keypublishing.com

 Attrition 
Report

Above: A US Air Force MQ-1B Predator from the 62nd Expeditionary Reconnaissance Squadron, Detachment 1, takes off from Jalalabad, Afghanistan, on 
February 4, 2016.  US Air Force/TSgt Robert Cloys

US Air Force Abbreviated 
Accident Investigation 
Board (AAIB) report 

released by Air Combat 
Command on November 20 has 
revealed details of the previously 
unreported loss of an MQ-1B 
Predator in the US Central 
Command area of responsibility 
on November 8, 2015.  The 
MQ-1B (98-3040) was assigned 
to the 46th Expeditionary 
Reconnaissance Squadron, 432nd 

Wing, and was forward deployed 
to an unspecified location from 
Creech Air Force Base, Nevada.  
The aircraft was on a combat 

support mission.  At approximately 
1638 Zulu (GMT) time, the 
deployed launch and recovery 
element (LRE) took control of 
the MQ-1 from the mission 
control element.  The aircraft 
was returning to its base early 
due to an outside air temperature 
sensor failure.  Over the next 15 

minutes, the LRE commanded a 
descent for landing and started 
working through the appropriate 
checklist procedures.
The Predator experienced a 

left tail control surface failure, 
departed controlled flight and 
crashed.  The estimated cost of 
aircraft and munitions was valued 
at $5.3m.  There were no reported 
casualties or property damage.
Evidence showed that the 

left tail and tail insert fell off 

the Predator, which rendered 
it uncontrollable.  The aircraft 
entered an unrecoverable spin 
and it was destroyed in the 
impact.  All indications are 
that maintenance personnel 
complied with all relevant 
actions and were not a factor.  
The AAIB President found by a 
preponderance of the evidence 
that the cause of the mishap was 
the failure of the left tail clamp 
and/or left tail clamp bolts.

A

Accident Reports
D: Dec 2
N: Argentine Air Force
T: KC-130H Hercules
S: TC-69
Following a failed attempt to land 
at Marambio Base in the Argentine 
Antarctic sector, the aircraft diverted 
to Río Gallegos air base.  However, 
a major fault in newly installed 
computer equipment meant that 
after landing the crew was unable to 
control the engines, which continued 
to run with 4,000lb of thrust.  The 
crew was forced to cut the engines 
and use emergency braking to bring 
the aircraft to a halt.  This destroyed 
the brakes and caused a fire in the 
main undercarriage bay, however the 
aircraft was otherwise undamaged.  

The KC-130 had been fitted with 
a Rockwell Collins Flight2 digital 
cockpit by L3 Platform Integration in 
Waco, Texas.  As the cause of the 
fault was not immediately clear, all 
flight operations with aircraft in which 
L3 had installed this equipment 
were temporarily suspended 
pending further investigation.

D: Dec 4
N: US Navy
U: VFC-12
T: F/A-18A+ Hornet
S: 162861 ‘AF-04’
The starboard leading-edge 
flap detached from this aircraft 
in flight during a sortie from 
Naval Air Station Fallon, Nevada, 

at 1619hrs and impacted the 
starboard vertical stabiliser.  The 
aircraft landed safely and the pilot 
was uninjured, but it has been 
categorised as a Class A mishap, 
indicating more than $2m-worth 
of damage to the airframe.

D: Dec 6
N: Indian Air Force
T: Heron 1 
Having lost the datalink with 
the ground control station due 
to a technical problem during a 
regular training mission inside 
Indian territory, the UAV crossed 
over the Line of Actual Control 
in the Sikkim Sector and strayed 
into Chinese airspace before 

crashing in Tibet.  In accordance 
with standard protocol, Indian 
border security personnel 
immediately alerted their Chinese 
counterparts and asked them to 
locate the downed UAV.  Chinese 
personnel later confirmed that 
they had found the wreckage.

D: Dec 10
N: Royal Jordanian Air Force
T: Grob G 120TP
S: 461
Both crew members safely bailed 
out of this aircraft at around 
1030hrs following a mechanical 
failure, after which it crashed 
inverted in a field in Blila Province, 
in Jerash Governorate.
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Abbreviations:  D: Date  N: Nationality  U: Units  T: Type  S: Serials

D: Dec 18
N: Polish Air Force
U: 1. elt
T: MiG-29 Fulcrum-A
S: 67
Contact with this aircraft was 
lost at around 1715hrs as it 
approached the 23rd Tactical 
Air Base at Mińsk Mazowiecki.  
Despite search operations being 
hampered by bad weather (low 
cloud prevented use of a search 
and rescue helicopter), darkness 
and dense forest and wetlands, 
the pilot was found after about 
two hours, around 3.1 miles 
(5km) southeast of Kałuszyn, 
and transported to the Military 
Medical Institute in Warsaw for 
treatment.  Remarkably, although 
he had not ejected, the pilot 
only suffered a broken leg.  The 
wreckage was located 5 miles 
(8km) short of the runway.  This 
was the first major accident 
involving a Polish MiG-29 since 
the type entered service in 1989.

D: Dec 18
N: US Air Force

U: 352nd SOW/7th SOS
T: CV-22B Osprey
This aircraft was damaged in 
the UK when a vehicle driven 
by a 44-year-old British man 
crashed through a security gate 
at RAF Mildenhall, Suffolk, and, 
despite shots being fired in an 
attempt to stop him, reached the 
flight line where the Osprey was 
parked, where he was arrested.  
The nature of the damage to the 
aircraft was not reported, but it 
was described as ‘slight’.  Suffolk 
police later said the man, who 
suffered cuts and bruises, had 
been detained under the Mental 
Health Act and the incident was 
not being treated as terrorism.

D: Dec 19
N: US Air Force/Georgia Air 
 National Guard/
U: 116th Air Control Wing
T: 5 x E-8C Joint STARS
Four personnel were injured in 
a ground operations incident 
involving a serious engine failure 
on an E-8C aircraft during a 
maintenance test run at Robins 

D: Dec 10
N: South African Air Force
T Atlas TP-1 Oryx
S: 1236
This helicopter crashed onto the 
N1 highway near Paarl, between 
Worcester and the Huguenot 
Tunnel, on the Worcester side 
of the Du Toitskloof Pass, near 
Cape Town, after hitting recently 
erected overhead wires.  The 
wires were not marked on any 
aeronautical charts or mentioned 
in any NOTAMs.  The eight 
occupants (including the pilot, 
co-pilot, flight engineer and 
four aircraft technicians and 
mechanics) were all injured when 
the helicopter rolled onto its 
side and was badly damaged.  
The Oryx was returning to Air 
Force Base Ysterplaat after 
completing an assignment 
to assist a training team in 
Touws River, near Worcester.

D: Dec 11
N: US Navy
U: VQ-3
T: E-6B Mercury
S: 164386
During descent for landing in 
darkness at Tinker Air Force Base, 
Oklahoma, at 1815hrs the aircraft 
struck a flock of birds leading to 
flameout of the No 4 engine.  The 
aircraft landed safely and the crew 
was uninjured, but it has been 
categorised as a Class A mishap.

D: Dec 12
N: US Navy
U: VAW-126
T: E-2D Advanced Hawkeye
S: 168593 ‘AB-604’
While operating at night over 
the Fallon Range Training 
Complex in Nevada, the crew 
was unable to retract the Electro 
Magnetic Interference Reduction 
System (EMIRS) antenna cable 
and at 0045hrs was forced to 
deliberately sever it to enable 
a safe landing back at Naval 
Air Station Fallon.  It has been 
categorised as a Class A mishap.

D: Dec 13
N: Ecuadorian Air Force
U: Escuadrón de Combate 2112
T: Cheetah C
S: 1371 (ex-SAAF/371)
The pilot of this aircraft ejected 
safely at around 0950hrs before 
it crashed at Durán-Boliche, 
Guayas province, shortly after 
take-off from Base Aérea 
Taura for a training flight. 

D: Dec 13
N: Polish Air Force/School of 
 Aviation
U: 4th Air Training Wing
T: SW-4 Puszczyk
Two pilots suffered non-life-
threatening injuries at around 
1700hrs when this helicopter 
rolled over while attempting 
to land at the 41st Air Force 
Base at Deblin-Irena.

D: Dec 16
N: Honduran Air Force
T: AS350B3 Ecureuil
S: FAH-905
Six people were killed when this 
helicopter, callsign ‘Bestia 01’, 
crashed in poor weather in the 
Yerba Buena Nature Reserve, 
Lepaterique, Francisco Morazán, 
during a flight from its base at 
Tegucigalpa-Toncontín Teniente 
Coronel Hernán Acosta Mejía 
Airport to Soto Cano air base.  
The fatalities included Mrs Hilda 
Hernández, communications 
minister and sister of the 
President of the Republic, 
Juan Orlando Hernández.

Above: South African Air Force Atlas TP-1 Oryx 1236 lies on its side on the N1 highway outside Cape Town following its 
crash on December 10.

Above: The wreckage of Royal Jordanian Air Force G 120TP 461 following its crash on December 10.  Both crew 
members bailed out safely from the aircraft, which had entered service earlier in the year.
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Air Force Base, Georgia.  Four 
other E-8Cs were damaged by 
flying debris from the engine, 
but three of these had been 
repaired within three days and 
the fourth was expected to 
have been repaired shortly after 
January 1.  The aircraft that 
suffered the engine failure is 
believed to be still grounded.

D: Dec 21
N: Egyptian Air Force
T: S-70A-21 Black Hawk
During an attack on Al-Arish 
Military Airport in Egypt’s Sinai 
Peninsula, so-called Islamic 
State forces launched an anti-
tank missile at this helicopter 
while it was on the ground, 
scoring a direct hit.  The attack 
targeted the Egyptian Interior 
and Defence ministers who were 
visiting the base, but they had 
already exited the Black Hawk.

D: Dec 21
N: Salvadoran Air Force
U: 1 Brigada Aérea
T: Arava 202
S: FAS801
This aircraft ran off the runway 
on take-off from Base Aérea 
Ilopango, San Salvador.  It ran 
across a road and came to rest 
with a collapsed nosewheel.  No 
injuries were reported to the three 
crew (pilot, co-pilot and aircraft 
technician) and eight Special 
Forces Command paratroopers 
on board.  The aircraft was taking 
the troops to Chalatanango for a 
skydiving display at a festival.

D: Dec 26
N: Royal Air Force of Oman
U: 14 Squadron
T: NH90 TTH
The navigator of this helicopter 
(Hilal bin Taleb bin Mohammed 

al Hashimi) was killed and the 
two pilots slightly injured when it 
crashed at Al Musana’ah Air Base 
during a routine training mission.

D: Dec 26
N: Syrian Arab Air Force
T: L-39ZA/ZO Albatros
S: 2139
During a combat mission over Um 
Haratain village in northern Hama 
province, the aircraft was shot down 
by militants using a MANPADS, 
possibly a Strela-2 or Strela-3.  
The pilot was killed – unconfirmed 
reports suggest he ejected but 
was captured and executed.  The 
Syrian government acknowledged 
the loss, but said it was due to a 
technical fault.  Militant group Tahrir 
al-Sham claimed responsibility.

D: Dec 27
N: Bangladesh Air Force
U: 21 Squadron
T: 2 x Yak-130

S: 15103 and 15105
After taking off at 1756hrs for a 
night training flight from BAF Base 
Zahurul Haque, the two aircraft 
crashed in the Cox’s Bazar district 
at around 1830hrs following a 
suspected mid-air collision.  All 
four crew members ejected 
safely and were taken to BNS 
Patenga Hospital for treatment.  
Both aircraft burst into flames 
on impact and were destroyed 
when they came down at separate 
locations in the Jaliapara area. 

D: Dec 27
N: Sudanese Air Force
U: Air Force Academy
T: Nanchang CJ-6A/PT-6
S: 256
Following a technical fault during 
a routine training flight from Port 
Sudan, this aircraft crashed in 
the Al-Thawra neighbourhood, 
east of Port Sudan.  Its pilot, 
an army cadet, was killed.

D: Jan 1
N: South African Police Service/
 KwaZulu-Natal Police
T: AS350B2 Ecureuil
S: ZS-RDL
All four personnel, along with a 
rescue dog, survived with minor 
injuries when this helicopter 
crashed near Cathedral Peak, 
Drakensberg, while searching 
for a missing hiker.  The Ecureuil 
rolled over onto its starboard 
side on a grassy slope and was 
badly damaged.  It is not known 
whether strong, gusting winds at 
the time were a factor.  A South 
African Air Force/15 Squadron 
Oryx helicopter was scrambled 
and flown to the crash site, but 
none of the occupants of the 
AS350B needed medical attention.

Additional material from: Donny 
Chan, Juan Carlos Cicalesi, 
Maurits Evan, Krzysztof Kuska and 
Scramble/Dutch Aviation Society.

Polish MiG-29 serial 67 was lost in 
a crash on December 18.  Dino van 
Doorn

Salvadoran Air Force Arava 202 
rests on its nose after departing the 
runway during take-off from Base 
Aérea Ilopango.
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Column Commander’s Update Brief ing

ast month’s column 
addressed the challenges 
of anti-access and area 

denial (A2/AD), where, among 
other things, we looked at 
the considerable advances in 
defensive surface-to-air missile 
(SAM) systems.  These are now 
having an increasing impact on 
an aircraft’s ability to penetrate 
defences and have certainly made 
control of the air more of a contest 
than it has been for the last two 
decades.  Although counters 
to A2/AD systems include the 
use of stealth and electronic 
countermeasures (ECM), another 
much simpler solution is to avoid 
them altogether by employing 
longer-range (standoff) weapons.
For simplicity, I will only address 

air-to-ground weapons here, 
but the advantages of increased 
standoff for air-to-air weapons 
are obvious – as any fighter 
pilot will tell you: “You don’t 

bring a knife to a gun fight.”
There are several different 

reasons for employing standoff 
weapons.  Not only do they 
increase a platform’s survivability 
by decreasing exposure time, but 
they also expand the strike radii 
of action significantly beyond the 
range of the delivery aircraft.  In 
addition, they offer a degree of 
surprise, as they tend to have a 
smaller signature or radar cross-
section than most aircraft.  Some 
standoff weapons can also 
improve their lethality by adapting 
their flight profile to one other 
than a simple ballistic trajectory.  
Here, the use of a pop-up profile 
and/or organic propulsion can 
increase penetration, particularly 
against hardened targets.

Modest beginnings
Without getting too technical, it’s 
worth taking a brief look at the 
history of aircraft bombing.  The 

Standoff weapons
Air Power Association President, Air Marshal 
(Ret’d) Greg Bagwell CB, CBE looks at the 
evolution of long-range strike weapons, which play 
an increasingly important role in modern air forces. 

L

Above: An instrumented Storm Shadow test missile is readied for fl ight on 
board a Typhoon – the Italian Instrumented Production Aircraft (IPA) 2 – 
prior to launch over the Hebrides range.  The Storm Shadow is part of the 
Typhoon’s Phase 2 Enhancement (P2E) programme that will introduce various 
new and improved long-range attack capabilities.  Jamie Hunter

For the time being, the Royal Air 
Force’s long-range standoff capability 
is manifested in the Tornado GR4 and 
Storm Shadow combination.  While the 
No 31 Squadron ‘Goldstars’ Tornado 
nearest the camera is armed with a 
brace of the MBDA missiles, the jet in 
the background carries fi ve Paveway 
IV guided bombs.  Jamie Hunter
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first recorded use of an air strike 
is attributed to Giulio Gavotti, an 
Italian pilot, who on November 
1, 1911, dropped four grenades 
(each weighing about four pounds) 
from his Etrich Taube monoplane 
against Ottoman soldiers in 
Libya.  He dropped them from 
an altitude of 600ft (183m), but 
by all accounts injured no one.  
Although things then began to 
move on swiftly, with aircraft 
being specifically designed as 
bombers, bombs remained fairly 
crude designs, which relied 
exclusively on the simple laws 
of physics and aviator skill (and 
luck) to arrive at their target.
Although increasing height 

and speed at release would 
proportionally increase a bomb’s 
forward throw, during World War 
Two weapons would more or 
less strike a target directly below 
the delivery aircraft, and the 
bomber would end up overflying 
a heavily defended area.  To make 
matters worse, ballistic weapon 
drops required accurate speed 
and heights to be flown and a 
stable approach – not the easiest 
thing to do while under fire from 

enemy aircraft or anti-aircraft 
batteries.  It’s hardly surprising 
that, statistically, aircrew in Royal 
Air Force Bomber Command 
had a lower life expectancy in 
World War Two than an infantry 
officer in World War One.
Although the Luftwaffe explored 

the early use of guidance systems 
in bombs such as the Fritz X (a 
guided anti-ship glide bomb used 
during World War Two and one of 
the world’s first precision-guided 
weapons), ballistic or ‘dumb’ 
bombs were the norm then, and 
for many years afterwards.
Although bomb aiming became 

more advanced during the war, 
bombing raids focused largely on 
area targets and employed waves 
of bombers – results were often 
lacklustre and the costs in terms 
of aircraft and airmen were great.  
Despite the significant studies 
into the relative effectiveness of 
aircraft bombing after 1945, most 
subsequent technical advances 
in aerospace were restricted 
to aircraft development.  It 
was not until the Vietnam War 
that the imperative for greater 
accuracy drove the introduction 
of precision-guided weapons.

Successive 
breakthroughs
US Air Force and US Navy 
aircraft relentlessly attacked 

the strategically vital Thanh 
Hóa (Dragon’s Jaw) Bridge in 
Vietnam between 1965 and 1972, 
all without success.  Despite 
hundreds of attacks by large 
waves of aircraft, the bridge 
remained intact until it was 
finally attacked and disabled 
using laser-guided bombs.  The 
effectiveness of this one raid, 
in comparison to the many 
that preceded it, completely 
transformed targeting philosophy.
Although weapons technology 

advanced rapidly, precision 
techniques were still the preserve 
of specialist units during the 
Cold War.  In the 1991 Gulf War 
less than 10% of the weapons 
expended were precision munitions 
(of which half were laser-guided 
bombs), yet this small percentage 
was credited with causing around 
75% of the serious damage 
inflicted upon Iraqi strategic and 
operational targets.  Indeed, the 
RAF had to quickly deploy the 
Buccaneer (with its Pave Spike 
system) and rapidly develop a 
Tornado precision strike capability 
(based on the TIALD pod and 
Paveway II bombs) during the 
conflict, so that operations could 
shift to the safer realms of medium-
level airspace.  This conflict 
became a significant turning point 
and precision weapons have 
dominated every conflict since.

Royal Australian Air Force No 77 Squadron F/A-18A A21-1 
carrying an AGM-158 Joint Air-to-Surface Standoff Missile 
(JASSM) during tests at Woomera Range.  This long-range 
guided weapon is designed to attack high-value, heavily 
defended targets.  LAC Scott Woodward/Commonwealth of Australia

An F-35C from Air Test and Evaluation Squadron 
(VX) 23, part of the Lightning II Pax River Integrated 
Test Force, conducts the fi rst weapons separation 
test of an AGM-154 Joint Standoff Weapon (JSOW) 
on March 23, 2016.  JSOW is a glide weapon with 
GPS/inertial navigation and a thermal imaging 
infrared seeker.  US Navy/Dane Wiedmann
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While the early and overriding 
imperative for smart weapons was 
accuracy, increased standoff has 
become an increasingly important 
quality.  Extended range doesn’t 
necessarily require additional 
propulsion.  Bombs can be given 
a limited aerodynamic glide 
capability with the flight profile 
stretched/shaped accordingly 
(glide bombs can offer ranges 
significantly greater than ballistic 
ones).  The degree of standoff 
also has a significant impact 
on the methods used to aim 
the weapon, and vice versa.  
Guidance techniques can be 
crudely divided into two categories 
(with some weapons being able 
to use combinations of both):
• Autonomous weapons are 

pre-programmed (either before 
flight or just prior to release) 
and then ‘fly’ or are guided to 
the target without any further 
input from the release aircraft.  
Examples include the MBDA 
Storm Shadow, Raytheon 
Paveway IV in GPS mode, or 
MBDA’s ‘legacy’ Brimstone.  The 
advantages are that the aircraft 
does not need to ‘see’ the target 
and is less likely to be affected by 
weather.  Furthermore, the release 
aircraft can immediately turn away 
from the target after release (‘fire 
and forget’).  The disadvantages 
are that the weapon needs 
accurate target information prior 
to release, and won’t correct 
to any changes in target status 

during its time of flight.  These 
weapon types are best suited 
to static or fixed targets.
• Designated or aimed 

weapons are guided to the target 
by the delivery aircraft or a third 
party (the latter either in the air 
or on the ground).  The most 
common method of guidance 
today is laser designation or 

on-board imaging, but mid-course 
positional corrections can also be 
data-linked into GPS weapons.  
These weapons tend to have 
shorter standoff, but their major 
advantage is that they can be 
aimed/corrected right up to impact 
and are best for moving or fleeting 
targets (so-called time-sensitive 
targets).  Their major disadvantage 

is they are more likely to be 
affected by weather, and are 
mostly limited to line of sight.
Potential future developments 

include auto target recognition 
(ie a weapon will find its target 
after launch, without the need 
for third-party input) and 
hypersonic propulsion methods 
to increase speed and range.  
Hypersonics, combined with low 
observability, would dramatically 
improve survivability of both 
the launch platform and the 
weapon (modern SAM systems 
are increasingly capable of 
targeting individual weapons).
As last month’s article highlighted, 

the modern battlefield is becoming 
an increasingly lethal place for 
aircraft.  We have seen some 
significant improvements in aircraft 
design and ECM to counter this, 
but I predict the next decade 
will deliver more advances in 
standoff weapon development 
as the most effective way to 
maintain a combat edge.  
The focus on weapons for the last 

two decades of counter-insurgency 
has stressed low collateral damage 
and near-zero error; the demands 
of a future A2/AD world mean that 
lethality and survivability will have 
to be added to these qualities.  Air 
power will still be expected to hit 
the bull’s eye every time – but in 
future will demand reach as well 
as accuracy.

An RAF Typhoon with a combined 
Brimstone/Paveway IV payload.   
This provides a useful combination  
of autonomous (‘fire and forget’)  
and designated weapons to tackle  
a range of targets on the ground.   
Jamie Hunter

Above: Manufactured in the UK by Raytheon Systems, the Paveway IV entered RAF service in November 2008.  It has 
since replaced the previous Paveway II and Enhanced Paveway II as well as the 1,000lb unguided general-purpose 
bomb.  Jamie Hunter AFM
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Book
Reviews

These titles are available from:  The Aviation Bookshop, 31-33 Vale Road, Royal Tunbridge Wells, Kent, 
TN1 1BS, United Kingdom.  Telephone: +44(0)1892 539284   Website: www.aviation-bookshop.com

Books by former aircrew tend 
to follow an all too familiar 
format: why I joined the 
armed forces, pilot training, 
and then personal squadron-
related stories outlining 
their career.  Entertaining, 
but nothing exceptional. 
Former Tornado pilot and 

author, Michael Napier, has 
bucked the trend.  His book 
includes recollections of former 
colleagues and his experiences 
of flying the Royal Air Force’s 
only swing-wing fighter-
bomber from its service entry 
and through the Cold War to 
combat in the Middle East.  
Along with these accounts, 
the writer has included a 
potted history of the Tornado, 
highlighting the jet’s significant 
dates and achievements. 
By focussing on narratives 

solely from the RAF, the text 
can be far more detailed.  
Contributors go into details of 
flying the GR1 over Germany, 
while facing off the Warsaw 
Pact, or above the plains of 
Alberta, Canada during a 
large-scale NATO exercise. 

There’s plenty 
here to inspire 
and while a 
large portion 
of the stories 
are devoted 
to combat 
service over 
Kuwait and 
Iraq, the tales 
of everyday 
flying and the 
‘close calls’ 
that can 
occur even 
on a training 
flight over the 
UK had me 
tightening 
my grip on 
the book.
This 

operational 
history of 
the Tornado 
GR1 is a detailed and engrossing 
view of the challenges faced 
by aircrews and the tactics 
developed during NATO 
exercises and ‘real world’ combat 
missions from Bosnia to the 
Middle East.  Glenn Sands

Tornado GR1 – An 
Operational History

Publisher: Pen and 
Sword Books
Author: Michael Napier
Pages: 246
ISBN: 9781473873025
Price: £25

The Boeing 
KC-135 
Stratotanker 
– More Than a 
Tanker
The Stratotanker is the unsung 
hero of the US Air Force.  After 
more than 60 years on the 
front line, the aerial tanker, 
reconnaissance platform and 
test aircraft is finally being given 
the coverage that it deserves.
Former RC-135 pilot Robert S 

Hopkins III has crammed this 
book with impressive facts, 
previously unknown operations, 
charts and maps, aircraft variants 
and aircrew chronicles that are 
unlikely to be bettered in print. 
While the focus of the book is 

predominantly on the KC-135s 
flown by the US, the author also 
devotes a substantial chapter 
to Stratotankers in service with 
Chile, France, Saudi Arabia, 
Singapore and Turkey.
But the book goes far beyond 

the basic KC-135 tankers.  The 
writer has delved deep into Boeing 
and USAF archives to provide 
the most authoritative history and 
operational service of the secretive 
RC and EC variants from the ’135 
series.  Electronic intelligence 
and reconnaissance have played 
an increasingly important part 
in the history of this aircraft and 
these missions are best told by 
one of the pilots who flew them. 
The detailed text is 

complemented by an extensive 
collectio n of photographs, 
many in print for the first 
time.  Glenn Sands

Publishing: Crécy Publishing
Author: Robert S Hopkins III
Pages: 384 
ISBN: 9781910809013
Price: £27.95

The Grumman Intruder was the 
‘heavy hitter’ of US Navy carrier 
aviation throughout the Vietnam 
War.  The aircraft emerged from 
that conflict with a remarkable 

war record that ensured it would 
remain on the front line with 
US Navy and US Marine Corps 
squadrons well into the 1990s.
Author Rick Morgan – a former 

naval aviator with more than 
450 carrier landings to his 
credit – knows the Intruder 
story intimately.  Beginning 
in the years immediately 
following the Vietnam War, 
the author describes the 
upgrades made to the 
conflict-weary airframes, 
the lessons learned by 
aircrews, and how tactics 
and bomb technology 
transformed the Intruder 
into a true all-weather 
precision attack platform. 
The text shifts easily 

between aircrew 
accounts and technical 
information as Intruders 
found themselves going 
into combat from the 

decks of US carriers during 
campaigns over Grenada, 
Lebanon, the coast of Libya 
and during the large-scale 
offensive against Iraqi forces 
during the 1991 Gulf War. 
The USMC is not forgotten 

and it’s great to see coverage 
of the EA-6A and how it paved 
the way for later electronic 
warfare platforms.  This is 
another well-produced title in 
Osprey’s Combat Aircraft series.  
Special mention must be made 
of the exceptional colour profile 
artwork by Jim Laurier, perhaps 
the best out there for accuracy 
and detail.  A highly readable 
story of post-Vietnam Intruder 
operations.  Glenn Sands

A-6 Intruder Units 1974-96 – Combat Aircraft 121

These titles are available from:  The Aviation Bookshop, 31-33 Vale Road, Royal Tunbridge Wells, Kent, 

naval aviator with more than 
450 carrier landings to his 
credit – knows the Intruder 
story intimately.  Beginning 
in the years immediately 

Publisher: Osprey Publishing
Author: Rick Morgan
Pages: 96 
ISBN: 9781472818775
Price: £13.99

There’s plenty 
here to inspire 

GR1 is a detailed and engrossing 
view of the challenges faced 

Operational History

Publisher: Pen and 

The Boeing 
KC-135 
Stratotanker 
– More Than a 
Tanker
The Stratotanker is the unsung 
hero of the US Air Force.  After 
more than 60 years on the 
front line, the aerial tanker, 
reconnaissance platform and 
test aircraft is finally being given 
the coverage that it deserves.

Hopkins III has crammed this 
book with impressive facts, 
previously unknown operations, 
charts and maps, aircraft variants 
and aircrew chronicles that are 
unlikely to be bettered in print. 

predominantly on the KC-135s 
flown by the US, the author also 
devotes a substantial chapter 
to Stratotankers in service with 
Chile, France, Saudi Arabia, 
Singapore and Turkey.

the basic KC-135 tankers.  The 
writer has delved deep into Boeing 



n August 2015, a Royal Air Force 
General Atomics MQ-9 Reaper 
remotely piloted air system (RPAS) 

carried out the first-ever missile strike against 
British-born members of the so-called Islamic 
State (IS) terrorist group inside the Syrian 
city of Raqqa.  The political significance of 
the strike was reinforced by the then Prime 
Minister David Cameron personally announcing 
the attack to the British Parliament.  This 
was not an event that could be made 
public in a low-key press release on the 
Ministry of Defence’s (MOD’s) website.
A few weeks later, Cameron made clear that 

he wanted the RAF to preserve the option 
to make similar strikes against terrorist safe 
havens into the future.  The RAF would 
therefore receive a new RPAS that would 
remain credible for many decades to come.

Ahead of the Conservative Party Conference 
in October 2015, Mr Cameron announced in 
a newspaper interview that the RAF would 
receive 20 new Protectors as part of a wider 
ramp-up of unmanned, surveillance, and 
special forces assets to combat Islamist 
militants in the Middle East and North Africa.  
He said the ten General Atomics MQ-9 Reaper 
(Predator B) medium-altitude long-endurance 
(MALE) RPAS currently fielded by the RAF 
would be replaced by double the number of 
Protectors to “keep us safe and to give us the 
intelligence and information, and potentially 
give us the capacity to hit people who are 
potentially planning to hit us.”  Cameron 
provided little detail except to say that it would 
fly longer distances, be quieter and capable 
of carrying more sophisticated weapons and 
equipment than the incumbent Reaper.

From Scavenger to Protector
The former Prime Minister’s announcement 
caught many in the RAF by surprise, however 
Protector was a rebranding of the well-
established Scavenger programme.  The 
latter had been running for more than five 
years as a long-term replacement for the 
Reaper, which had itself been purchased from 
2006 with urgent operational requirement 
(UOR) funding for service in Afghanistan.
“Scavenger has been dropped as a name and 

we now have to call it Protector,” a senior RAF 
officer involved in RPAS projects told AFM the 
day after Mr Cameron’s announcement.  The 
officer added that the intention was to have 
the new unmanned craft ready to enter service 
around 2018-19, when the Reaper Force was 
scheduled to be retired.  Up until this point the 
Scavenger brand had not been pinned to a 

Unmanned 
AmbitionAmbition

Britain’s
Unmanned 

Britain’s
Unmanned 

Tim Ripley looks at 
the Royal Air Force 
Protector project that 
will take the UK remotely 
piloted air system 
capability forward.

I

RAF 100
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specific product, rather being the overarching 
name of the project, which was expected 
to culminate with a competition to select a 
system.  With the Prime Minister now backing 
the project, the prospects looked good for 
the newly named Protector to get formal 
endorsement in the UK’s defence review, which 
was due to report later in the year.  “We are 
not talking about anything that is going to be 
in service or in action in the Middle East in a 
matter of months,” said the officer.  “This is a 
long-term deliberate procurement project and 
that will take years before anything is ready.”

Certifi able Predator B
At the time of Cameron’s announcement, 
on the other side of the Atlantic, the Aircraft 
Systems Group of General Atomics was 
working on an enhanced Reaper that could 

meet the RAF’s needs.  The privately owned 
company created the iconic Predator and 
its improved Reaper offspring, and offered 
a long tradition of anticipating customer 
demand for product improvements and 
being ready to rapidly bring them on line.  
“We can evolve our products quickly, so 

we’re able to sell them to customers when 
opportunities arise,” Dave Alexander, President 
of General Atomics – Aeronautical Systems 
Inc’s (GA-ASI’s) Aircraft Systems Group told 
AFM.  “We lean forward to be in the right place 
at the right time.  We came on the scene with 
the Predator, which was perfect for the fight at 
the time.  We have integrated a new payload 
on our aircraft each month.”  He added: “I 
led the design team that built the Predator 
B.  That was the aircraft that separated 
us from our competition for 12 years.”
The Predator became the signature weapon 

system of contemporary US and coalition 
military campaigns.  Alexander described 
it as “revolutionary” and having “changed 
warfare” through installing a satellite datalink 
to enable a global span of operations 
and then the integration of weapons to 
provide a precision strike capability.
“We led the way on SATCOM [satellite 

communications] and weapons – we 
were the first with both,” he enthused.  
“Sixty of our platforms are flying every 
second of every day in support of US and 
coalition operations around the world.”
Since the US Air Force first used armed 

Predators in combat in Afghanistan in 2001, 

GA-ASI has experienced an insatiable demand 
for the platform, and then for enhancements 
to its weapons, sensors, communications, 
engine and airframe.  The surge in demand for 
GA-ASI products has swelled the company’s 
headcount from 500 people in 2001 to around 
8,100 today.  In 2009, GA-ASI relocated to a 
new 500,000sq ft (46,451m2) facility, which 
Alexander said it has now outgrown.
Just as the RAF was working up its 

requirements for a successor to the Reaper, 
General Atomics was investing money into 
its latest product, which was then known as 
the Certifiable Predator B (CPB).  It eventually 
became the MQ-9B Sky Guardian in the US 
and Protector when developed for the UK.  
The aim was to evolve the existing MQ-9 (also 
known as Predator B) into a product that not 
only offered doubled range and weapons 
payload, but also boasted enhanced sensor 
performance, and, crucially, was certified to 
fly in civilian airspace.  This was intended to 
open the door for existing military users and 
new civilian organisations to use the system 
for non-traditional roles.  The entire unmanned 
aerial vehicle (UAV) system will be certified, 
including the ground stations.  Certifiable 
Predator B could contribute to border and 
environmental monitoring, supporting disaster 
and humanitarian relief missions, and conduct 
military operations, even in regions that are 
heavily congested with civilian air traffic routes.
To meet European airworthiness 

requirements, the whole privately funded 
certifiable project involved a root-and-branch 

Main picture: A computer-generated image of 
an RAF Protector armed with Brimstone missiles 
and Paveway bombs.  The MOD is investing 
£100m to integrate the MBDA Brimstone 2 and 
Raytheon Paveway IV dual-mode guided bomb.  
MBDA/Andrea Izzotti
Bottom right: An RAF Reaper is prepared for 
a training mission over the US west coast at 
Creech Air Force Base, Nevada.  Unlike its 
predecessor, the Protector will be able to fl y both 
training and operational missions from the UK.  
Crown Copyright

Right: The fi rst 
Certifi able Predator 

B conducted its 
initial test fl ight at 

the General Atomics 
Gray Butte Flight 

Operations Facility near 
Palmdale, California, 

on November 17, 2016.  
General Atomics
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re-engineering of the Predator B design 
to make it more robust and durable.  The 
airframe is strengthened with new materials 
to better withstand everything from lightning 
and bird strikes to ‘tool drops’ during ground 
maintenance.  Software enhancements cover 
other areas including the flight control system.
These developments, which include an 

automatic take-off and landing capability, 
also deliver significant performance 
improvements which, among other things, 
help to reduce accidents and double the 
new product’s fatigue life from 20,000 to 
40,000 hours, according to Alexander.
GA-ASI is also working to develop a 

radar- and transponder-based sense-and-
avoid system for the CPB – an essential 
prerequisite for operating in non-segregated 
airspace.  The CPB is seen as the means 
to break into non-military markets and a 
potential winner in the race between RPAS 
manufacturers to offer a certifiable product.  
“If we don’t do this, others will, and they will 
leave us behind,” Alexander warned.  “Our 
company is fully committed to the Certifiable 
Predator B programme; it’s our future.”

RAF orders Protector
In November 2015, the UK’s Strategic 
Defence and Security Review (SDSR) formally 
endorsed the Protector requirement and 
committed the UK to buying “more than 
20 new Protector armed remotely piloted 

aircraft, more than doubling the number of 
the Reaper aircraft which they replace.”
This formally cleared the RAF and procurement 

officials from the Defence Equipment and 
Support organisation to begin the commercial 
process that will lead to the eventual purchase.  
It was quickly determined that only the 
Certifiable Predator B would meet the RAF’s 
requirements and a ‘main gate’ decision was 
made by the MOD in April 2016 to begin 
contract negotiations with General Atomics, 
which it said would be worth £415m.  Sixteen 
airframes were involved in the first phase of the 
contract, with more expected to be ordered later 
in the programme.  The contract was signed 
in November 2016 after rapid negotiations.
The RAF was particularly interested in the 

Certifiable Predator B because not only 
does it offer enhanced performance and 
payload, but there is also the potential for 
the air vehicle to serve in the UK, Europe 
and other locations where it would be 
flying in controlled civilian airspace.
Although the Reaper had performed superbly 

in Afghanistan, Iraq and Syria, there was little 
civilian air traffic in these countries and the 
RAF’s future RPAS needed to be able to work 
in more congested environments.  An MOD 
spokesman said the Certifiable Predator B 
was the “only viable option capable of meeting 
the UK Protector’s key user requirements, 
importantly allowing it to operate in both 
controlled and uncontrolled airspace.”

The RAF confirmed that the intention was to 
eventually station the Protector Force at RAF 
Waddington, Lincolnshire, allowing the new 
aircraft to take part in training exercises with 
UK-based assets and possibly participate 
in both homeland and maritime security 
operations in support of civil authorities.

Sovereign capability
Details of the scope and ambition of the 
Protector programme continued to emerge 
during 2017.  It has become increasingly clear 
that the RAF Protector will have capabilities 
more advanced than even the latest variants 
of the Reaper currently being procured by the 
USAF.  Progress has been fast.  On November 
17, 2016, the first prototype (YBC01) made its 
maiden flight, in California, and in December 
2016 the MOD announced it was making a 
£100m investment in the Protector to fund 
the integration of UK-specific weapons and 
systems including the MBDA Brimstone 2 
missile and Raytheon Paveway IV dual-mode 
guided bomb, as well as X-Band SATCOM 
and a signals intelligence payload.  The 
Protector will have nine weapons and/or 
stores-pylons, including one on the fuselage 
centreline, compared with four on the Reaper.
An important element of the Protector is the 

UK’s ability to independently modify it and 
facilitate future upgrades.  Dave Alexander 
said in September 2017 that the provision 
of a design authority capability would mean 

To facilitate qualification testing, the 
manufacturer is completing three company-
owned CBP aircraft, along with two airframes 
for full-scale fatigue and static testing.  Sky 
Guardian prototype YBC01 received the US civil 
registration N190TC.  General Atomics

Left: The Protector will be based on the Certifiable Predator B (CPB), dubbed MQ-
9B Sky Guardian for US customers.  This is the fuselage of Sky Guardian prototype 
YBC01 prior to painting.  General Atomics  Below: General Atomics is using company 
funds to develop the Sky Guardian – the baseline system for the RAF’s Protector.  
It will eventually comply with NATO’s STANAG 4671, the only internationally 
recognised airworthiness regulation for a large RPAS.  General Atomics
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Left: An MQ-9 Reaper lands at Kandahar 
in 2011.  Procured under an urgent 

operational requirement for the war in 
Afghanistan, the Reaper pioneered the use 

of drones in RAF service and has since 
played a major role fighting IS terrorists in 
Syria and Iraq.  On December 4, 2017, the 

Reaper Force reached the milestone of 
100,000 flying hours in support of coalition 

combat operations.  Crown Copyright
Bottom: The RAF’s Protector variant of 

the MQ-9B Sky Guardian system will be 
fully weaponised.  Options will include the 

MBDA Brimstone 2, here carried on an 
MQ-9 Reaper.  The missile was fired from 
the current Reaper variant in 2014.  MBDA

the RAF has greater autonomy to modify 
the Protector, than it currently has with 
Reapers.  “With minor exceptions, after 
full certification, the UK will have design 
authority for its Protectors,” he said.
Alexander revealed that the UK Protectors 

will be the first frontline RPAS to be fitted 
with a SATCOM-linked automatic take-off 
and landing system, which will transform the 
operational flexibility of the RAF fleet.  The 
technology will be tested in early 2018 after 
YBC02 (the second prototype air vehicle) 
makes its maiden flight.  “YBC02 will be a 
sea change,” Alexander explained.  “You can 
pre-flight with a tablet [computer] and then 
hand off to a ground control station [GCS – 
located elsewhere] over SATCOM.  It’s a huge 
game changer.  You no longer need a pilot 
in the GCS [by the runway].  This reduces 
the forward deployed portion.  You can taxi 
through SATCOM, hit the button and it will 
take off automatically.  All of it is done through 
SATCOM, anywhere in the world.  I can’t stress 
how forward leaning the UK is in this area.”
Current Predator and Reaper systems 

require a GCS, supported by line-of-
sight datalinks mounted on towers, before 
a launch-and-recovery site can be set 
up.  These are manpower intensive and 
need to be pre-positioned at designated 
airfields to allow RPASs to land or take-
off.  Alexander estimates that the SATCOM-
based automatic take-off and landing 
could reduce the personnel requirements 
to support a Protector system by up to a 
half, increasing operational flexibility and 
reducing requirements to train pilots.  This 
could increase the practical range of the 
system, allowing the use of austere bases to 
refuel air vehicles or divert them if technical 
problems emerge during missions.  “You 
can divert to airfields without [GCS control] 
towers,” he said.  “We didn’t have the 
answer for the divert airfields issue before.”
He reported that component manufacture 

for the initial production standard Protector 
air vehicles, BC03 and BC04, was already 
under way, with the first air vehicle expected 
to fly in late 2018 or early 2019.  Alexander 
said the Protector programme involves what 
he called a “hybrid” acquisition process, 

with the development and certification work 
part being transacted between the company 
and the UK MOD and the procurement 
of the hardware being run via the US 
Department of Defense’s Foreign Military 
Sales process, because of technology 
export rules.  The Protector is not in US 
service.  Alexander described this situation 
as “unique… We will make it work.”

Future RAF plans
With the flight trials process gaining 
momentum in the US, the RAF is already 
looking to smooth the Protector’s entry into 
service.  The UK Defence Infrastructure 
Organisation has unveiled plans to begin 
building new Protector accommodation at 
RAF Waddington.  General Atomics and 
its UK partner, Cobham, are developing 
in-service support and training options 
at the UK Protector main operating 
base.  The first Protectors are expected 
to arrive in the UK soon after 2020. 
The RAF expects that 500 personnel, 

consisting of frontline crews, engineer and 
logistic support, off-board intelligence and 
operations and administrative staff, will be 
required to support two frontline Protector 
squadrons and a conversion unit.
While the technical challenges of 

bringing a new type of RPAS into service 
are immense in themselves, the new 
capabilities of the Protector will require 

the RAF to look again at how it exploits 
the system.  The biggest difference will 
be that Protector is able to operate from 
a home base in the UK, supporting both 
training and real-world missions by land, 
air and naval forces.  For the first time, 
the RAF will have a frontline system that 
can fly over the UK and out over the North 
Sea, English Channel and into the North 
Atlantic with an endurance of up to 40 
hours.  Protector could also potentially 
monitor the Baltic Sea from Waddington.
When the range and SATCOM-based 

automatic take-off and landing capability are 
brought together, the operational flexibility of 
the Protector will surpass that of the current 
Reaper by several orders of magnitude.  It 
could, for instance, fly from the UK to North 
Africa, be landed on a remote airstrip to 
be topped up with locally-supplied fuel 
before heading off on its mission.  This 
type of mission profile would involve only 
a handful of people having to deploy to a 
forward launch and recovery element.
The RAF hopes that Protector will transform 

the UK’s ability to perform persistent 
surveillance and strike, while General Atomics 
expects the product and its downstream 
derivatives to bring a leap in capability to 
the global UAV market.  Sky Guardian and 
its variant, Protector, are not improved 
Reapers but a new product that will give 
customers significantly greater potential. AFM
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We visit a unique squadron 
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to the skies on September 
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that nothing comes close 
to a Raptor. In this special 
publication, we mark 20 years 
since the first flight of this 
incredible fighter jet.
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