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A400M’s fi rst visit to Gibraltar underlines the base’s forward operating capability.  
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Australian F-35As delivered 
to Luke Air Force Base

The fi rst two Royal Australian Air 
Force (RAAF) Lockheed Martin 
F-35A Lightning IIs have been 
delivered to Luke Air Force Base, 
Arizona.  The fi rst (A35-002, c/n 
AU-02) arrived on December 18 
and the second (A35-001, c/n AU-
01) followed on December 22.
The two F-35As are assigned to 
the 56th Fighter Wing and will 
form part of a pool of aircraft 
used to train US and international 
pilots.  Australia is the fi rst of 

ten international partners and 
customers who will use Luke for 
training. 
The fi rst Australian F-35A pilot, 
Sqn Ldr Andrew Jackson, is 
currently undergoing training in 
the US and will be joined by Sqn 
Ldr David Bell in May.  The fi rst 
two pilots will form a cadre of 
instructors who will train future 
RAAF pilots ahead of the fi rst 
deliveries to Australia in late 2018.  
Nigel Pittaway

Royal Australian Air Force F-35A Lightning II A35-001 (c/n AU-01) touches 
down at Luke Air Force Base, Arizona, on December 22, 2014.   US Air Force

DLR’s A320
 Laser Trial

The laser being beamed across 
the wing of A320 D-ATRA.  DLR

Lightnings for 
Lakenheath
RAF Lakenheath in Suffolk, is to 
become the fi rst US Air Force base 
in Europe for the Lockheed Martin 
F-35A Lightning II.  Pentagon 
offi cials stated on January 8 that 
two squadrons, each with 24 
aircraft, will start to arrive at the 
UK base from 2020.  They will 
eventually replace the 48th Fighter 
Wing’s two squadrons of F-15E 
Strike Eagles at the base.
The move is part of the European 
Infrastructure Consolidation 
review, which will also see nearby 
RAF Mildenhall closed.  The 
100th Air Refueling Wing’s KC-
135R Stratotankers will move 
from Mildenhall to Ramstein Air 

Base, Germany and the 352nd 
Special Operations Group’s ten 
CV-22 Ospreys and ten MC-130J 
Commando IIs will transfer from 
the Suffolk base to Spangdahlem 
Air Base, Germany.  
The RC-135 Rivet Joints regularly 
rotated through Mildenhall on 
temporary detachments with the 
95th Reconnaissance Squadron 
will move ‘elsewhere in the UK’, 
according to offi cials at the base.  
Although no fi nal decision has 
been made, RAF Waddington, 
Lincolnshire, from where the RAF’s 
No.51 Squadron fl ies the RC-135W, 
has been suggested by informed 
sources as a favoured choice.

The German Aerospace Center 
(Deutsches Zentrum für Luft- und 
Raumfahrt, or DLR) in January 
used lasers to visualise airfl ow 
over its Airbus A320 test aircraft, 
D-ATRA (msn 659).  Two high-
speed cameras recorded footage 

of an optically-diverged laser being 
directed over the jet’s starboard 
wing.  
The footage, highlighting movement 
of water droplets over the wing, will 
be used as part of research into 
airfl ow behaviour over wings, fl aps 

and engine nacelles.  The DLR 
said that together with wind tunnel 
measurements and computational 
fl uid dynamics simulations, the 
results could inform future aircraft 
design.  Airbus is a partner in the 
research.  Mark Broadbent

SAR AW189 
Certi� ed
The search and rescue variant 
of the AgustaWestland AW189 
has achieved European 
Aviation Safety Agency (EASA) 
certifi cation.  
This paves the way for the fi rst 
deliveries to Bristow Helicopters, 
which was awarded the contract 
to provide SAR for the UK in 
2013.  Its helicopters will take 
over the role from the Royal Air 
Force and Royal Navy as they 
progressively retire their Sea King 
SAR fl eets.  
The company is due to begin 
operations with two AW189s at 
Inverness on April 1, replacing 
202 Squadron D Flight at RAF 
Lossiemouth.  Under the contract, 
Bristow will operate 22 helicopters 
(11 AW189s and 11 Sikorsky 
S-92As) from ten bases across the 
UK, including Inverness, Prestwick, 
Caernarfon, Humberside, 
Newquay, St Athan, Lee-on-Solent 
and Stornoway.  Mike Jerram

Ansat-M Civil Certi� cation
Russian Helicopters’ Ansat can 
now conduct passenger transport 
operations, after the Aviation Register 
of the Interstate Aviation Committee 
issued a supplement type certifi cate for 
the light twin helicopter.  The Ansat-M, 

built at the Kazan plant, has a hydro-
mechanical fl ight control system and 
an increased gross take-off weight 
of 3,600kg (7,936lb).  It features a 
passenger cabin and improved stability 
characteristics.  Alexander Mladenov

New Zealand C-17s?
According to one of the country’s 
opposition political parties the New 
Zealand Defence Force has asked 
the US Government to supply 
pricing and availability details for 
an undisclosed number of Boeing 
C-17A Globemaster III airlifters.
In a statement released on 
December 15, New Zealand First 
party spokesman Ron Mark said 
the government was looking to 
spend $2 billion on the C-17A, to 
replace the RNZAF’s fleet of five 

Lockheed C-130H Hercules.
“There is no way we could justify 
the $2 billion price tag to replace 
our Hercules fleet, let alone operate 
them,” Mark said.
“The cost is really our point 
because ‘budgetary limitations’ 
would likely land us with only two 
or maybe three C-17s.”
Airbus Defence & Space has also 
proposed a mix of A400M and 
C295 airlifters to meet RNZAF 
requirements.  Nigel Pittaway
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‘KC-46A’ Gets Airborne

Iranian F-4 Phantoms Strike 
ISIL Positions in Iraq
Islamic Republic of Iran Air 
Force (IRIAF) F-4 Phantoms 
recently joined the fi ght against 
ISIL in Iraq.  An Iranian F-4 was 
photographed on December 1 by 
Al Jazeera television, bombing an 
ISIL insurgent position in Diyala 
province, Iraq.  It was the fi rst 
confi rmation of their use.  
The air strike was reported to have 
followed Iranian UAV missions 
over the area, which were seen 
by local residents.  Iranian aircraft 
were also said to have attacked 
ISIL targets during fi ghting around 
Saadiya and Jalula, northeast 

of Baghdad, according to local 
sources.  Iranian deputy foreign 
minister Ebrahim Rahimpour 
subsequently confi rmed on 
December 5 that the IRIAF was in 
action over Iraq.
Procedures for de-confliction 
with coalition air activity have not 
been made public.  In the past, 
Kuwait, which has diplomatic 
relations with Iran, has been used 
as an intermediary.  Rahimpour 
stated that the Iranian airstrikes 
were co-ordinated with Iraqi 
officials, but not the US military.  
David C Isby

Rafale Sales to India, Egypt 
and Qatar Still Blocked
Despite its recent combat success, 
potential export sales of the French 
Dassault Rafale fi ghter are being held 
up due to a number of issues.  In India, 
Dassault had previously agreed to the 
provisions of the request for proposal 
which required the  application of 
quality guarantees and accountability.  
However, it is reluctant to accept that 
this requirement would also apply to the 
108 aircraft of the 126 aircraft total that 
are to be manufactured by India’s HAL. 
Negotiations for possible sale of 23 
Rafales to Egypt held in Paris between 
December 9 to 19, did not result in an 
agreement.  This was in part because 
Egypt had been looking for France to 
provide a foreign trade loan for up to 
half of the total cost of €3.6 billion.  
Negotiations with Qatar have been 

held up by local unease at French 
concessions to Egypt and competition 
from the US Boeing F/A-18E/F Super 
Hornet.  However, a split order is 
possible, according to local defence 
sources.  David C Isby

Naval Air Station Whidbey Island’s 
Ault Field was the fi nal stop for 
fi ve Grumman EA-6B Prowlers of 
Electronic Attack Squadron 134 
(VAQ-134) ‘Garudas’ on November 
14, 2014.  The aircraft returned to 
their home station following a nine-
month deployment aboard the USS 
George H W Bush (CVN-77) as part 
of Carrier Air Wing 8 (CVW-8).  The 
deployment began on February 16, 
2014 and supported Operations 
Enduring Freedom and Inherent 
Resolve.  More signifi cantly after 
42 years of service stretching from 
Vietnam to Iraq and Afghanistan 
it was the last US Navy Prowler 
deployment.  The squadron’s 
2014 tour involved 104 missions 
and 696 combat fl ying hours over 
Afghanistan, and a further 109 
missions and 637 hours in action 
against the Islamic State in Iraq and 
the Levant (ISIL).
Despite the age of the fi ve VAQ-134 
aircraft, the squadron’s maintenance 
department ensured a 100% 

combat sortie completion rate 
during 579 fl ights and 1,848 fl ight 
hours including a three-ship launch.
The homecoming event was 
attended by families of the squadron 
personnel and many navy veterans 
who previously served on Prowler 
squadrons based at Naval Air Station 
Whidbey Island.  The assembled 
crowd was treated to a stylish arrival 
which involved the aircraft taxiing to 
the squadron fl ight line in formation 
followed by a synchronised 
shutdown of the Pratt & Whitney 
J52-P408A turbojet engines and 
the opening of the aircraft canopies 
in unison.  The sailors of VAQ-
134 returned to exemplifying the 
proud legacy of the Grumman EA-
6B Prowler at Naval Air Station 
Whidbey Island.  The fi ve EA-6B 
Prowlers assigned to VAQ-134 
upon arrival at Whidbey Island were:  
Bureau numbers 163886/‘AJ500’,  
164401/‘AJ501’, 163890/‘AJ502’, 
161884/‘AJ503’ and 163030/‘AJ504’.  
Joe Kunzler

Garudas Close Out

Electronic Attack Squadron 134’s CAG-bird EA-6B Prowler BuNo 
163886/‘AJ500’ on the squadron’s fl ight line at Naval Air Station Whidbey 
Island on November 14, 2014, during the fi nal navy Prowler homecoming 
event.  Joe Kunzler

Boeing successfully completed 
the maiden fl ight of the fi rst of four 
development aircraft for the US Air 
Force’s KC-46A Pegasus tanker 
programme.  Boeing 767-2C 
N461FT (c/n 41273), took off from 
Paine Field, Everett, Washington, 
on December 28 at 0929hrs 
and landed 3hrs 32mins later at 

Boeing Field.  
The fi rst prototype is a basic Boeing 
767-2C commercial freighter that 
will receive military systems once 
FAA certifi cation is achieved.  The 
four test aircraft will comprise two 
767-2Cs and two KC-46A tankers.  
The two 767-2Cs will remain in basic 
commercial freighter confi guration 

for the fl ight test programme before 
they are converted to military 
specifi cation.  The two KC-46A 
prototypes will fl y as fully equipped 
tankers throughout the FAA and 
military certifi cation process.  
Boeing is on contract to deliver the 
fi rst 18 of 179 KC-46A aircraft to 
the US Air Force by 2017.

US Air Force Boeing 767-2C N461FT (c/n 41273) during 
its maiden fl ight on December 28.  Boeing

SAA 
Turnaround Plan
The management of South African 
Airways (SAA) is now in the hands of 
the South African National Treasury 
as attempts continue to stabilise the 
state-owned fl ag carrier’s fi nancial 
position.  SAA was previously 
managed by the Department of 
Public Enterprises.  The Public 
Enterprises Minister Jeff Radebe said 
the government’s concerns over the 
fi nancial performance of SAA and 
some other state-owned entities led 
to the management change.  SAA’s 
acting Chief Executive Offi cer Nico 
Bezuidenhout later announced a 
90-day action plan to help the airline 
implement a turnaround strategy, 
which South African press reported 
would aim to make cost savings of 
R1.3 billion (£728m) a year.  That could 
include axing loss-making routes, 
re-negotiating supplier contracts, 
disposing of assets and attracting 
equity investment.  Guy Martin
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Atlas Visits the Rock
M

ention Gibraltar 
and two things 
normally spring to 
mind: apes and 
the military.  The 
apes are still there 
and growing in 
number, but the 
military presence 
continues to 

shrink.  So can Gibraltar’s strategic 
function as a forward operating base 
be maintained with the use of the RAF’s 
Airbus A400M, Boeing C-17A and 
Lockheed Martin C-130J fleets?

On December 30 the RAF surprised 
Gibraltar residents with the debut at the base 
of its latest aircraft, the A400M, for a series of 
operational tests.  The flights, with the RAF’s 
first Atlas (ZM400, delivered in November), 
involved operating to bases in France and Italy.

The RAF was not only testing the ability 
of Gibraltar’s relatively short runway to deal 
with the A400M but also, in these days of 
heightened tensions around the world, the 
UK’s ability to deploy globally.

Strategic Value
Gibraltar has been a strategic location at the 
entrance to the Mediterranean ever since it 

was taken by the Royal Marines in the 1700s.  
The Strait of Gibraltar is one of the busiest 
shipping channels in the world and control 
over it is essential for strategic influence.  
The frequent stays of RAF Nimrod anti-
submarine warfare aircraft in the past were 
testament to its importance.

From Gibraltar, US Army General Patton 
planned and executed Operation Torch, 
the American and British offensive in 
North Africa, during World War Two.  The 
dockyard has since equipped hospital ships 
and supported the Falklands campaign in 
1982, also acting as a repair yard when 
vessels returned.  

This British Overseas Territory was later 
used to mount missions for Operation 
Desert Storm in Iraq and more recently 
Royal Fleet Auxiliary ships collected goods 
and materials to take to West Africa for the 
fight against Ebola. 

Reduced Presence
Amid continued cutbacks, the RAF presence 
in Gibraltar has been reduced from a few 
hundred to the current cadre of around 12 
officers and men.  Most RAF personnel 
roles have been outsourced or shared with 
the operators of the co-located Gibraltar 
International Airport.

But RAF Gibraltar has been a favoured 
training ground for Tornados and Hawks 
to conduct air-to-air combat training.  
Typhoons have also visited Gibraltar.  The 
close proximity of the airfield to exercise 
areas means pilots get a lot of ‘fight time’ 
and the good weather is a major selling 
point.  Deploying a squadron and its 
ancillary equipment, personnel and spares 
is expensive, but doing so remains on the 
Ministry of Defence’s agenda.  

Capability
C-17A and C-130J arrivals are weekly 
occurrences and the recent A400M tests 
underlined Gibraltar’s strategic value.

Meanwhile the proximity of the naval base 
to the airfield for offloading heavier cargo 
from RFA vessels and other support ships 
means a fully operational squadron can be in 
place within a few days.

Gibraltar can also be used to load personnel 
and equipment aboard warships and RFAs for 
deployment.  A ship could leave the UK with 
little preparation and in the time it would take it 
to sail to Gibraltar, all the equipment could have 
been flown there in readiness for loading onto 
the vessel prior to its operational deployment – 
the new A400M’s greater cargo capacity than 
the C-130J’s being a crucial factor.



Blustery Conditions
Seeing the A400M at Gibraltar was 
exhilarating for local enthusiasts who’d found 
out about its arrival.  The aircraft performed 
marvellously in a strong, blustery headwind, 
its crew holding a very steady line on 
approach.  

It used barely half of the runway on its first 
landing and took off well before the runway’s 

halfway mark, this powerful workhorse amply 
demonstrating its short take-off and landing 
capability.  

Spectators were also treated to a high-
speed low-altitude flypast over the runway, 
several commenting that it sounded more 
like a jet than a propeller-driven aircraft.  It 
certainly looked extremely impressive as it 
flew high-bank turns around The Rock.

Airspace
Atlas ZM400 was assembled in Seville, 
just a few miles from Gibraltar – but 
ironically, because of the continued 
wrangle between the UK and Spain over 
The Rock’s ownership, it wasn’t permitted 
to overfly Spanish airspace when arriving 
or departing.  All British military flights into 
Gibraltar must circumnavigate Spanish 
airspace.

The A400M is capable of transporting 
more troops and cargo further and  
faster than the long-serving Hercules.  
Assigned to No.24 Squadron based at 
RAF Brize Norton in Oxfordshire, it’s able 
to carry 25 tonnes of cargo over 2,000nm 
(3,700km).

The Gibraltar visitor, ZM400, is part of a 
22-aircraft order to boost the UK military’s 
air transport capabilities.  The programme, 
which is costing the UK a huge sum of 
money, will sustain 8,000 British jobs 
across the supply chain.

The military has always been extended 
a very warm welcome in Gibraltar, and 
many residents of The Rock will see the 
RAF’s testing of its latest aircraft here as a 
sign of the MoD’s commitment to maintain 
a presence in pursuit of the UK’s 
strategic commitments.

7
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Atlas Visits the Rock David Parody considers how the  
RAF A400M’s first visit to Gibraltar underlines  
the base’s forward operating capability  

Opposite top: Atlas ZM400 used less than half of Gibraltar Airport’s runway to take off. All images David Parody
Below: The A400M’s visit to Gibraltar highlighted the type’s suitability for flying supplies to the territory’s RAF base.



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

NEWS REPORT

8 AI.02.15

The Dutch Ministry of Defence has told the Dutch Parliament of its plans to introduce the F-35A   Lightning II into service.  Kees van der Mark provides an overview

Dutch F-35 Plans Revealed
D

efence minister Jeanine 
Hennis-Plasschaert sent 
a number of documents 
to the Dutch Parliament 
on December 15 
revealing new details of 
the planned acquisition 
and service entry of the 
Lockheed Martin F-35A 
Lightning IIs for the 

Koninklijke Luchtmacht (Royal Netherlands 
Air Force, RNLAF).  On September 17, 2013, 
the Dutch Cabinet announced its decision 
to acquire 35 F-35As – in addition to the two 
aircraft delivered in 2013 for test purposes 
– to replace the current RNLAF fleet of 61 
F-16s.  Parliament approved the acquisition 
on November 6, 2013.  The Dutch Ministry 
of Defence (MoD) intends to confirm the 
procurement of the first eight F-35As by 
signing a consolidated procurement request 
(CPR) during the spring meeting of the JSF 
Executive Steering Board, to be held on 
March 26, 2015.  These eight aircraft are 
scheduled for delivery in 2019.  Until early 
2019, further CPRs will cover buying the 

remaining 27 RNLAF aircraft, with scheduled 
annual deliveries of eight F-35As in 2020 
through 2022 and the final three in 2023.  
Procuring a limited number of additional 
F-35s in future remains a possibility as long 
as it fits within the available project budget, 
which is adjusted annually and currently 
stands at €4.628 billion.

Air Base Allocations
Of the eight Dutch F-35s scheduled for 
delivery in 2019, six will initially be delivered 
to the international Pilot Training Centre 
(PTC) within the US Air Force’s 56th Fighter 
Wing at Luke Air Force Base, Arizona.  
Both F-35As (F-001/AN-01 and F-002/
AN-02), currently assigned to the RNLAF’s 
323 Test, Evaluation and Standardisation 
(TES) Squadron, will relocate to Luke after 
termination of the initial Operational Test & 
Evaluation (OT&E) programme at Edwards 
Air Force Base, California, between 2015 
and 2018/2019.  All eight 
will remain in the 
PTC’s 

inventory until the conversion of RNLAF F-16 
pilots to the F-35 is complete, expected 
in 2023.  The number of Dutch jets in the 
United States will then be reduced to five, 
including four for training and one for test 
flights.  The latter is likely to be F-002, which 
was fully instrumented, including orange-
coloured test wiring, before its delivery on 
September 12, 2013.  RNLAF F-35A pilot 
training at Luke should start in the fourth 
quarter of 2018.

The remaining two aircraft from this 
year’s CPR and the first to be based in the 
Netherlands should arrive at Leeuwarden Air 
Base towards the end of 2019, to join 322 
Squadron by which time, F-16 operations 
at Leeuwarden will have halted.  Deliveries 
of F-35s to 322 Squadron continue until 
2021.  The initial operational capability 
(IOC) status of the squadron is forecast for 
the fourth quarter of 2021.  Volkel-based 
312 and 313 Squadrons will receive the 
remaining F-35s between 2021 and 2023.  
The RNLAF should reach full operational 
capability (FOC) in 2024 with 32 F-35As in 
three squadrons.  The RNLAF F-16 fleet will 



be concentrated at Volkel by the end of 2019 
and gradually decrease to 55 in 2020, 45 in 
2021, 34 in 2022, and finally 24 in 2023.  The 
final 24 aircraft are needed to maintain the 
quick reaction alert (QRA) task until the F-35 
achieves FOC.  If needed, four F-16s can be 
used for international ops.  Retirement of the 
last Dutch F-16s is expected in 2024.

Pilots and Flying Hours
The MoD has calculated that the number of 
available jets and the projected flight hours 
will allow the RNLAF to have 29 full combat 
ready (CR) F-35A pilots from 2024 on.  The 
air force plans to fly an average of 210 hours 
annually with each of the 32 Netherlands-
based aircraft, amounting to 6,720 hours.  
The MoD expects 5,376 hours (80%) can be 
used for the annual training programme of 
the 29 CR pilots, enabling each of them to 
fly 180 operational training hours per year.  In 
line with an agreement between the partner 
nations in the PTC, the five Dutch jets 
permanently based in the United States will 
fly up to 250 hours per year.

According to current calculations, 24 of 

the 29 CR pilots will normally be needed 
to guarantee the 24/7 QRA with two jets in 
airspace under Dutch responsibility, compliant 
with NATO commitments.  This means that 
no more than five pilots would be available 
to deploy as part of international operations, 
together with four F-35s.  Consequently, these 
four F-35s could fly only one mission per day.  
The number of pilots needed for the QRA 
could be reduced to 20 if the Netherlands 
and Belgium reach an agreement on the 
integration of airspace surveillance.  Both 
nations signed a letter of intent to co-operate 
on October 23, 2013.  Talks are progressing 
well.  If the paperwork is signed in March 
2015 as expected, and providing that both 
nation’s Parliaments ratify the agreement, it 
would enable the RNLAF to deploy up to nine 
CR F-35 pilots for international operations, 
instead of five.  The four deployed F-35s 
could fly missions twice a day.

Production and Maintenance
The Dutch MoD intends to have the six jets 
assigned to Luke Air Force Base assembled 
at the Lockheed Martin factory in Fort Worth, 

Texas.  In accordance with the Production & 
Sustainment Memorandum of Understanding 
(P&S MoU) signed by the Netherlands and 
Italy in 2007, the other 29 aircraft are likely to 
be assembled in the Final Assembly & Check 
Out (FACO) centre at Cameri Air Base, Italy.  
All RNLAF F-35As will be delivered in Block 
3F software configuration.

The Pentagon announced on December 
11 that the Netherlands was among the 
European nations assigned to carry out 
heavy maintenance on Pratt & Whitney 
F135 engines used by European F-35s – the 
others are Norway and Turkey.  An F135 
engine Maintenance, Repair, Overhaul and 
Upgrade (MRO&U) facility at Woensdrecht Air 
Base is expected to stand up at the end of 
2019.  According to the Dutch-Italian MoU, 
maintenance of Italian F-35 engines will 
also be undertaken in the Netherlands.  The 
RNLAF’s Logistiek Centrum Woensdrecht 
(Logistic Centre Woensdrecht, LCW) will be 
responsible for light and medium airframe 
maintenance of RNLAF F-35s.  Heavy 
airframe maintenance of the Dutch jets 
will be carried out abroad.
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The Dutch Ministry of Defence has told the Dutch Parliament of its plans to introduce the F-35A   Lightning II into service.  Kees van der Mark provides an overview

Dutch F-35 Plans Revealed

Royal Netherlands Air Force F-35A F-002 (AN-02, FMS serial 10-
5019) was fully instrumented prior to delivery and is likely to stay in 
the US for future test programmes once initial operational test and 

evaluation at Edwards Air Force Base ends in 2019.  Kees van der Mark
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Australian Spartan 
Starts Training 
The Royal Australian Air Force 
(RAAF) announced on December 
22 that the fi rst two Alenia 
Aermacchi C-27J Spartans (A34-
001 c/n 4179 and A34-0032 c/n 
4180) had been placed on the 
state register, enabling training to 
begin in the United States.
The fi rst four RAAF technicians 
began training with L-3 
Communications in Waco Texas on 
December 8 and the fi rst 12 aircrew, 
comprising pilots and loadmasters, 

began training in January.  The fi rst 
training fl ight under the Australian 
fl ag was conducted by A34-001 on 
December 15, albeit fl own by L-3 
pilots, who will instruct Australian 
personnel.
Australia has ten C-27Js on order, 
for use by No.35 Squadron, initially 
at RAAF Richmond NSW and 
later at Amberley in Queensland. 
The first two are expected to be 
delivered to Australia in mid-2015.  
Nigel Pittaway  

Royal Australian Air Force C-27J Spartan A34-001 takes off from Waco, 
Texas, on December 15, for its fi rst sortie after being offi cially transferred 
to RAAF charge on November 25. The aircraft carried instructors from L-3 
Communications along with the heads of the RAAF C-27J Transition Team. 
WOFF John Matthews/Commonwealth of Australia

Tejas Ski 
Jumps in Goa
The prototype naval variant of 
India’s HAL Tejas Light Combat 
Aircraft (c/n NP-1) began carrier 
compatibility trials at the Indian 
Navy base at Goa on December 20 
and demonstrated its ability to take 
off using a ski-jump.
The fl ight, from the shore-based test 
facility at INS Hansa was conducted 
by Commodore Jaideep Maolankar, 
Chief Test Pilot of India’s National 
Flight Test Centre.
In other news, Indian Defence 
Minister Shri Manohar Parrikar told 

Parliament on December 19 that the 
fi rst Tejas built to Initial Operational 
Capability standard will be delivered 
to the Indian Air Force, following 
upgrade work in March.  The aircraft 
made its initial fl ight from Bangalore 
on September 30 and the minister 
said the second aircraft will be 
ready to fl y in March.  
The Indian Air Force has placed 
orders for 20 IOC-standard Tejas, to 
be completed by 2018 and a further 
20 Final Operational Capability 
standard aircraft.  Nigel Pittaway

Taiwanese UH-60Ms Dockside
The fi rst batch of four Sikorsky 
UH-60M Blackhawk helicopters 
ordered by Taiwan arrived by ship 
at Kaohsiung last December.  After 
re-assembly on the dockside, they 
were fl own out to Tainan.  
Taiwan currently plans to procure 
some 60 UH-60Ms for the Republic 
of China Army.  A contract valued 
at $1.705 billion was signed for the 
helicopters on November 22, 2012.  
David C Isby

Republic of China Army Sikorsky UH-
60M Black Hawk 903 being unloaded 
on December 3 after shipment from 
the USA.  ROC Army

Algeria’s Mi-26T2 Airborne
An Mi-26T2 in a two-tone dessert 
camoufl age has been seen being fl ight 
tested at Rostvertol in Rostov-on-
Don.  The helicopter made its maiden 
fl ight on December 26, 2014.  This 
is believed to be the fi rst production-
standard example and also the fi rst 
aircraft from the Algerian order for six 
Mi-26T2s signed on June 26, 2013.
Despite being designed as a civil-

standard helicopter, the Mi-26T2, 
which made its maiden fl ight on 
February 22, 2012, has so far been 
ordered by two military customers.  
In addition to the Algerian Ministry of 
Defence, the Russian MoD has also 
placed an order for an undisclosed 
number of helicopters, with the fi rst 
of these slated for delivery by 2015.  
Alexander Mladenov 

A109s to be 
Grounded?
The South African Air Force is 
reportedly likely to again ground 
its Agusta A109 light utility 
helicopters, according to local 
media reports.  The 26 remaining 
A109s of the 30 delivered have 
had their fl ying restricted since 
late October.  
They were previously grounded 
from March to November 2013 
following a fatal crash in the 
Krueger National Park.  The 
SAAF has declined to comment 
on the reason for the new 
grounding.  David C Isby

Royal Thai Air Force SSJ-100s
The Royal Thai Air Force is 
acquiring three Sukhoi SSJ-
100 Superjets as VIP transports.  
Russia’s trade commissioner 
to Thailand, Oleg Maslennikov, 
announced on December 9 that 
contracts for the aircraft have 
been signed.  
“The airliners have not been 

physically supplied to Thailand 
yet,” Maslennikov told TASS News 
Service in December.  “But the 
contracts have been signed.  First, 
the contract was signed last year 
[2013] to supply two airliners.  In 
August 2014, the contract was 
concluded to supply another 
airliner.”  Nigel Pittaway

Thailand Seeks 
New Trainers 
Royal Thai Air Force chief, Air 
Chief Marshal Treetos Sonjaeng, 
has revealed that the service is 
seeking to replace its fleet of 
Aero Vodochody L-39ZA Albatros 
advanced jet trainers, which have 
been in service since the 1990s.  
The new aircraft will be used as 
lead-in trainers for Thailand’s 
Saab JAS39 Gripen fighters.
Speaking on December 15, 

the ACM said the Thai Cabinet 
had allocated 3.7 billion baht 
for an Albatros replacement 
and revealed that the air force 
was studying alternatives from 
China (Hongdu L-15 Falcon), 
Italy (Alenia Aermacchi M-346 
Master), Russia (Yak-130), 
South Korea (KAI TA-50) and the 
US (Textron AirLand Scorpion).  
Nigel Pittaway
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More Chengdu J-20s Flying

Chengdu J-20 2015 during its 
maiden fl ight.  via Chinese internet

Six Chengdu J-20 stealth fi ghter 
aircraft used for the type’s 
development programme are fl ying 
after the recent maiden fl ights of two 
examples.  The most recent aircraft to 
fl y, 2015, took to the air at Chengdu 
for the fi rst time on December 19.
It was preceded just three weeks 
earlier, on November 29 by the fi fth 
aircraft, 2013.  The fi rst prototype, 
2001, fl ew on January 11, 2011, 
followed by 2002 (since re-serialled 
2004) on May 6, 2012.  This was 
followed by 2011 on March 1 of last 
year and 2012 on July 26, 2014.  
Andreas Rupprecht

EC645T2’s Maiden Flight

Airbus Helicopters’ EC645T2 (LUH 
SOF) has made its maiden fl ight.  
The new lightweight, multi-role 
helicopter took to the air for the 
fi rst time on November 27, from 
the manufacturer’s Donauwörth, 
Bavaria facility.  The German Armed 
Forces (Bundeswehr) has ordered 

15 of the type, the EC645T2 being 
the military version of the EC145T2 
that entered commercial service 
last summer. 
With a maximum take-off weight 
of 3.7 tons (8,287lb), it has a 
wide range of military operations 
including transportation, 

reconnaissance, SAR, fi re support, 
and evacuation of wounded 
personnel.  It will be particularly 
well suited to missions carried 
out by the German Special Forces 
Command (KSK), says Airbus.
The EC645T2 is equipped with 
the Helionix digital avionics suite, 

including an Airbus-developed four-
axis autopilot.  Mission-specifi c 
equipment includes a fast roping 
system for troops, cargo hooks, 
hoists, electro-optical sensors, 
ballistic protective equipment and 
an electronic threat detection/
countermeasures system.  Mike Jerram

The fi rst EC645T2, D-HADI (c/n 20016), during its maiden fl ight at Donauwörth, Germany on November 27.  Airbus Helicopters/Charles Abarr

India Selects Seahawk 
The Indian Navy has selected the 
Sikorsky S-70B Seahawk to fulfi l its 
requirement for a multi-role helicopter, 
capable of performing anti-submarine 
warfare and anti-surface warfare 
missions.  Sikorsky announced the 

decision on December 5 and said 
contract negotiations were under way 
for the acquisition of 16 Seahawks 
equipped with an open architecture 
weapons management system, with 
options on a further eight.  Nigel Pittaway

Japanese UH-X Helicopter
Competition for Japan’s Ground Self 
Defense Forces  requirement for 150 
UH-X utility helicopters has been 
narrowed down to two contenders: 
Airbus Helicopters teamed with 
Kawasaki Heavy Industries and Bell 

Helicopter with Fuji Heavy Industries.  
Procurement is scheduled to start in 
FY2022.  Foreign participation and 
existing designs are being relied on 
to reduce costs to some ¥20 billion.  
David C Isby
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AIR International’s Mark Ayton spoke to Captain Jeff Dodge, 
Program Manager for the US Navy MQ-8C Fire Scout, about 
the type’s first period at sea

Underway

F
ollowing 255 flights and 
around 330 hours of flight 
testing at Naval Air Station 
Point Mugu, California, 
the navy’s MQ-8C Fire 
Scout completed its first 
period at sea in December.  
Embarked onboard Arleigh 
Burke-class guided 
missile destroyer USS 

Jason Dunham (DDG 109), MQ-8C BuNo 
168455/’VX’ completed 22 take-offs and 
recoveries and three flights during a five-day 
period underway off the coast of Virginia.

Point Mugu
The land-based testing conducted at Point 
Mugu involved flight envelope expansion 
and verification of the navigation, control 
and auto landing systems.  The joint test 
team, comprising personnel from Northrop 
Grumman and Naval Air Systems Command 
(NAVAIR), also undertook initial shipborne 
compatibility testing.  This involved landing 

the air vehicle in different approach attitudes 
onto a sloped deck at different angles of tilt.

Simulation and analysis of the ship’s 
characteristics and the key margins in the 
navigation and control laws formed a major 
part of this phase of the programme.  This 
was required to ensure the responsiveness of 
the air vehicle and that it can withstand the 
rigours of the shipborne environment, most 
notably the turbulent air blowing over the 
tilting, moving flight deck.

Such high-fidelity simulation also 
demonstrated that an MQ-8C can safely 
operate from the flight deck of a DDG-class 
ship without colliding with or damaging any 
equipment fitted to, or near, the flight deck.

Capt Jeff Dodge, NAVAIR’s Program 
Manager for Multi-Mission Tactical Unmanned 
Aerial Systems, said: “The sloped landing piece 
was critical because we wanted to double-
check the rotor blade and aircraft clearances 
for any kind of behaviour encountered when 
autonomously landing the air vehicle on the 
flight deck.  We installed UCARS, our UAV auto 

recovery system, on the tilt-deck, and looked 
at all of the landing profiles to see how the air 
vehicle stepped through it.”

Another big component involved testing 
wind across the azimuth to determine how 
the air vehicle flies with wind coming at it 
from different directions and various speeds.

“That was particularly important because at 
sea you can’t always turn directly into the wind, 
so we defined optimal wind envelopes for flight 
operations.  This was the first step to seeing what 
the air vehicle is capable of,” added Capt Dodge.

“Once on the ship we were able to look at 
how the air vehicle flew through the turbulent 
air over the deck; how it responded to touching 
down or moving off from a moving flight deck.  
We were also able to look at the effects of wind 
across the azimuth and determine if there were 
any big issues when recovering the air vehicle.”

UCARS is an acronym for Unmanned 
Common Automatic Recovery System.

Ship’s Preparation
Prior to December’s five-day test period, the 
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USS Jason Dunham underwent two phases 
of equipment installation.  The first involved 
UCARS and calibration of the data link to 
ensure ship-to-air vehicle communications 
were functioning correctly.  The second 
phase included fitting data recording 
equipment for use by the test team to capture 
ship speed and motion; and data downlinked 
from the Fire Scout.

During the week before the ship got 
underway from its homeport of Norfolk, Virginia, 
the air vehicle was craned aboard and used 
by the test team to train members of the ship’s 
company in basic air vehicle handling.  The time 
was also used to evaluate the ship’s hangar 
deck and its support systems to ensure ground 
power and fuel was available to the aircraft.

Risk Reduction
According to Capt Dodge, the test period was 
a risk reduction exercise that used the ship’s 
availability to enable the test team to go to sea 
and operate the air vehicle in the shipborne 
environment.  It should be noted that the MQ-

8C is not scheduled to deploy on DDG-class 
ships but littoral combat ships (LCSs).  The 
first available test period for the C-model 
onboard a LCS will be later this year.  

Capt Dodge told AIR International: “We only 
had one week to develop the whole envelope 
– we would usually take three or four, so this 
was a limited scope of tests using an envelope 
with basic ship motion and airspeed to ensure 
we had the correct control and weren’t drifting 
during the landing phase at the ship.

“We were very pleased with the MQ-8C 
given the burble and deck environment.  It is 
a very stable platform and held its intended 
flight path well.”

What Next?
MQ-8C BuNo 168455 is now back with the 
test team at Point Mugu where work will 
now primarily focus on verifying payload 
functionality and data transmission to 
ensure data generated by the BRITE Star II 
sensor downlinks properly and without any 
disturbance from the airframe.  “It’s the same 

turret as the MQ-8B so we don’t expect any 
problems – just verifying that there are no 
issues.  Payload testing, including time at 
sea, is a prelude to starting operational test 
by the end of the year,” said Capt Dodge.

The current MQ-8C Fire Scout programme 
includes two other capabilities: weapons, 
the follow-on and larger version of the BAE 
Systems Advanced Precision Kill Weapon 
System rocket and integration of an off-the-
shelf maritime search radar, which will start 
later this year.

By using one of the most proven 
commercial helicopters on the market, the Bell 
407, with the systems already in service on the 
MQ-8B which has thousands of combat flights 
hours to its name, Capt Dodge is right to be 
confident of the new Fire Scout: “We’ve had 
no issues with integration or with the capability 
of the air vehicle, so we’re on track to deliver a 
much improved system with a larger airframe.”

He and his team hope to gain a declaration 
of initial operating capability for the MQ-
8C Fire Scout by the end of 2016.

MQ-8C Fire Scout BuNo 168455/’VX’ hovers over the flight deck of USS Jason Dunham (DDG-102) during the type’s first period underway.  The 
aircraft is fitted with a FLIR Systems BRITE Star II EO/IR targeting system, the turret of which is positioned on the nose.  Northrop Grumman
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Argonauts on the Move

Marine Operational Test 
and Evaluation Squadron 
22 (VMX-22) ‘Argonauts’ 
activated in August 2003 
at Marine Corps Air Station 
(MCAS) New River, North 
Carolina, the � rst base for 
the MV-22B, to perform 
testing on the tiltrotor aircraft.  
Now, the marine corps is 
broadening the scope of 
the Argonauts’ test mission 
to include various combat 
aircraft and unmanned aerial 
vehicles (UAVs), develop 
procedures, tactics and 
equipment holistically to 
support marines.

The squadron’s 
headquarters and its Ospreys 
are scheduled to move to 
Marine Corps Air Station 
Yuma, Arizona, during 
the summer of 2015.  The 
squadron will continue its 
Osprey work there, including 
a data link and a belly-
mounted gun turret system 
under development.  Also 
in 2015, the Bell AH-1Z 
Viper and UH-1Y Venom 
helicopters assigned to 
Naval Air Test and Evaluation 
Squadron 9 (VX-9) ‘Vampires’ 
based at Naval Air Weapons 
Station China Lake in 
California will be transferred 
to VMX-22 at Yuma.  Already 
at Yuma are the squadron’s 
Boeing Insitu RQ-21A 
Blackjack UAVs.

In late 2014 VMX-22 set 
up a detachment at Edwards 
Air Force Base, California, for 
initial operational testing of 
the Lockheed Martin F-35B 
Lightning II Joint Strike 
Fighter.  The test effort will be 
completed in 2018, following 
which the F-35B detachment 

will move to Yuma.
The Sikorsky CH-53E 

Super Stallion heavy-lift 
helicopters now assigned to 
VMX-22 will remain with a 
detachment based at New 
River to support testing of the 
new CH-53K King Stallion, 
which is expected to make 
its � rst � ight in 2015.  After 
the � rst CH-53K squadron 
reaches initial operational 
capability (IOC), the CH-53s 
will join the main squadron 
at Yuma in the 2020-2021 
timeframe.  Otto Kreisher 
contributed to this  story.

UCLASS 
Introduction Team
A Fleet Introduction Team (FIT) 
for the Unmanned Carrier-
Launched Surveillance and 
Strike system is scheduled 
to be established at Naval Air 
Station Point Mugu, California, 
on October 1, 2015.

According to a navy 
directive, the team will plan 
how to establish the initial 
and full operational capability 
of the UCLASS and determine 
the “squadron requirements 
for manpower, training, 
maintenance, logistics, carrier 
integration, optimised � eet 
response plan, information 
technology, interoperability, 
security and budget” for the 
system.  The team also will 
“determine infrastructure 
and base operating 
requirements”.

The UCLASS will be 
designed as a surveillance 
and strike platform able to 
operate with a carrier air wing 
on a fully integrated basis.  
The navy is in the process 

of de� ning requirements in 
preparation for release of a 
request for proposals from 
the defence industry.

The UCLASS FIT will 
be a detachment of 
COMACCLOGWING 
(Commander, Airborne 
Command and Control 
Logistics Wing), the navy’s 
type wing for E-2 Hawkeye 
early warning aircraft and 
C-2A Greyhound carrier 
onboard delivery aircraft, also 
based at Point Mugu.

Fire Scout 
Demonstrates 
Compatibility

The navy’s MQ-8B Fire Scout 
vertical take-off unmanned 
aerial vehicle (VTUAV) 
programme is turning its 
focus to supporting current 
operations and bringing the 
MQ-8C version to operational 
capability.

Over the past two months, 
the navy accepted the last 
production MQ-8B and the 
first production MQ-8C from 
Northrop Grumman, which 
built the two MQ-8Cs in use 
for the type’s development.  
In December, the MQ-8C 
completed dynamic interface 
testing onboard an Arleigh 
Burke-class destroyer for 
the first time, making 22 
landings and take-offs from 
USS Jason Dunham (see 
Underway, p12-13).

The last deployment of 
the MQ-8B on a Perry-
class frigate began with the 
departure of USS Simpson 
with four air vehicles 
onboard.  The navy and coast 
guard also conducted testing 
of the MQ-8B on the Legend-
class National Security 
Cutter USCGC Bertholf.  The 
MQ-8B also departed on its 
� rst deployment on a littoral 
combat ship (LCS), USS 
Forth Worth, to the Western 

by Rick Burgess

The US Marine Corps is expand-
ing the roles of its operational test 
squadron far beyond its original 
purpose as a test unit for devel-

opment of the Bell-Boeing MV-22B Osprey 
tiltrotor aircraft, according to the 2015 Marine 
Corps Aviation Plan.
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Paci� c, which is also the 
� rst composite deployment 
involving a Fire Scout paired 
with the MH-60R Seahawk 
helicopter (see Inaugural 
Cruise, p60-63).

“We designed the [Fire 
Scout] so that it can go on 
any ship in the navy,” said 
Capt Jeff Dodge, Program 
Manager with PMA-266, 
the Multi-Mission Tactical 
Unmanned Air System 
Program Of� ce, speaking to 
reporters on December 17 
at the National Press Club in 
Washington DC.

Capt Dodge said the 
programme is working 
towards operational testing 
of the MQ-8C in 2015 and 
achieving IOC of the new 
version next year.  He said 
the goal was to have the 
VTUAV ready for deployment 
in 2016, although he did not 
know if it would be scheduled 
for deployment within that 
year.  The MQ-8B reached 

IOC in 2013, but actually has 
been deploying operationally 
since 2009.

The demonstration onboard 
the Bertholf involved two MQ-
8Bs, one of which was � tted 
with the Telephonics ZPY-4 
radar.  The � eet’s MQ-8Bs are 
being modi� ed with the ZPY-
4, but PMA-266 is planning 
a competition for a large-
aperture radar system for the 
MQ-8C.  The C-model, based 
on the Bell 407 helicopter, is 
bigger than the B-model and 
will eventually be equipped 
with synthetic and inverse 
synthetic aperture radar 
capabilities.

“We are looking for a 
maritime search radar 
system, relatively off-the-
shelf,” Dodge said, noting 
that the MQ-8C’s power and 
weight limitations must be 
balanced with the need for a 
more powerful, longer-range 
radar system.  He expects a 
request for proposals to be 

issued in the second quarter 
of FY2015.

He added: “The MQ-8C 
will be weaponised with the 
BAE Systems Advanced 
Precision Kill Weapon 
System, which has the right 
combination of precision 
and warhead payload and 
is common with the H-60 
[helicopter], so we intend to 
proceed with that.”

Dodge also said the MQ-
8C will be able to support 
the mine-countermeasures 
mission package of the LCS 
by operating the COBRA 
mine-detection sensor.  It 
also will be able to carry a 
pod with a relay capability 
to send and receive data 
between the LCS and the 
unmanned surface vehicles 
and unmanned underwater 
vehicles included in the 
mission package.

Northrop Grumman built 
30 MQ-8Bs, of which 23 
remain in service and will be 
operated until the end of their 
service lives.  The programme 
plans to build 40 MQ-8Cs, 
including the two examples 
currently in use for the type’s 
developmental test.

Congress approved the 
funding of � ve MQ-8Cs in the 
2015 Overseas Contingency 
Operations budget, but these 
are considered to be part of 
the programme of record of 
40 MQ-8Cs.

Presidential Helo 
Designated VH-92A
The new Presidential 
helicopter will be designated 
VH-92A, according to the 
2015 Marine Corps Aviation 
Plan.

The type will eventually 
replace the VH-3D Sea King 
and VH-60N Black Hawk 
helicopters used by Marine 
Helicopter Squadron 1 (HMX-
1) to transport the President 
of the United States and 
other government of� cials.

The VH-92A is a military 
variant of the Sikorsky S-92 
helicopter, which is in use 
worldwide in government and 
commercial roles.

The previous design 
intended for the presidential 
� eet, but cancelled for cost 
overruns, was designated 
VH-71A.

Sikorsky was awarded a 
$1.24 billion contract in May 
2014 to develop the VH-92A.

P-8A Weapons and 
Sensors Upgrade
Boeing has received a 
$67.8 million contract 
modi� cation to integrate 
high-altitude sensor and 
weapon capabilities into the 
P-8A Poseidon maritime 
patrol aircraft.

Under the contract 
awarded by Naval Air 
Systems Command, Boeing 
will integrate the High-
Altitude Anti-Submarine 
Weapon Capability (HAAWC), 
based on the Mk54 torpedo, 
and a Link 16 data link to 
enable the P-8A to employ 
network-enabled weapons.

Although the P-8A is 
capable of anti-submarine 
warfare (ASW) at low 
altitudes, the navy needs to 
integrate the new capabilities 
to conduct acoustic search 
and tracking and launch 
torpedoes from high altitudes 
on achieving attack criteria.

Development of the 
HAAWC involves � tting a 
wing and a guidance kit to a 
Mk54 torpedo, enabling it to 
glide to a target, jettison its 
wings and activate its sonar 
upon water entry.  The Link 
16 data link will enable the 
crew to update the target 
information to the HAAWC in 
mid-� ight.

Boeing, as a builder of the 
Joint Direct Attack Munition, 
has extensive experience 
in developing wing and 
guidance kits for precision 
aerial weapons.

Currently the P-8A deploys 
sonobuoys for acoustic 
search and can do so from 
high altitudes, but the 
navy plans to improve the 
capability with sonobuoy 
modi� cations that can extend 
the range and speed of 
deployment.

A US Marine Corps MV-22B Osprey assigned to Marine Operational 
Test and Evaluation Squadron 22 (VMX-22) ‘Argonauts’ takes off from 

the fl ight deck of amphibious assault ship USS Wasp (LHD 1).  The 
squadron and its Ospreys are scheduled to move to Marine Corps Air 
Station Yuma, Arizona, during the summer of 2015.  Photographer’s Mate 

Airman Zachar Borden/US Navy
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F-35 Maintenance 
Hubs
The F-35 Joint Program Offi ce 
announced on December 17 
that it had assigned Regional, 
Maintenance, Repair, Overhaul and 
Upgrade (MRO&U) capability for 
airframes and engines in the Asia-
Pacifi c region to Australia and Japan.  
Japan will provide the MRO&U 
capability in the Northern Pacifi c 
and Australia in the Southern Pacifi c 
regions “not later than early 2018”.
Australia will also start undertaking 
regional heavy maintenance for the 
F-35’s Pratt & Whitney F135 engine 
by early 2018, with Japan providing 
additional capability in the 2021-
2023 timeframe.  Nigel Pittaway

The second C-130J-30 Super 
Hercules for the Tunisian Air 

Force, serial number Z 21122/
TS-MTL, which was handed 

over on December 11.  
John Rossino/Lockheed Martin

Tunisian 
Contract 
Complete

The Tunisian Air Force has received 
its second and fi nal C-130J-30 
Super Hercules.  It was handed 
over during a ceremony on 
December 11 at Lockheed Martin’s 
Marietta, Georgia facility.  It will join 
21 Squadron at Bizerte-Sidi Ahmed 

Air Base alongside the fi rst aircraft, 
which was delivered in April 2013. 
In March 2010 Tunisia became the 
fi rst African country to order the 
Super Hercules when it signed a 
contract for two stretched aircraft 
plus training and three years of 

logistic support.  Tunisian aircraft 
are fi tted with the modular airborne 
fi refi ghting system (MAFFS), 
allowing them to carry out this role in 
addition to traditional airlift.  Tunisia 
also has one C-130H and seven 
C-130Bs in service.  Guy Martin

Voyager KC2 MRTT026 (msn 1498, G-VYGJ/ZZ340), departing Manchester Airport on January 13 following a repaint 
in Thomas Cook colours by Air Livery.  The aircraft, from AirTanker’s surge capacity fl eet for the Royal Air Force, 
ferried back to Getafe, Spain where it will be de-militarised before delivery to Thomas Cook in May.  It was fl own to 
Manchester on December 27, 2014.  Charles Cunliffe

Ghana to Acquire 
Helicopters, a C295 
and Super Tucanos 
The Ghana Air Force is set to 
acquire a number of new aircraft, 
according to the country’s 
president Dramani Mahama.  
These will comprise Harbin Z-9 
and Mil Mi-17 helicopters, a single 
Airbus Defence and Space C295 
transport aircraft and Embraer 
Super Tucanos for attack and 

training missions.  Ghana already 
fl ies ten Mi-17s and two C295s. 
During the unveiling of a new 
hangar in Accra on November 
20 Mahama announced the 
Z-9s would be delivered in June 
2015 and said there are plans to 
establish a regional fl ight training 
school in Tamale.  Guy Martin

Egyptian Air Force 
AH-64s Delivered
The Egyptian Air Force has received 
ten Boeing AH-64 Apache attack 
helicopters from the United States, 
months after the delivery was initially 
suspended.  The helicopters were 
seen in late November after delivery 
to an Egyptian port, later confi rmed 
by a Pentagon offi cial. 
In September, the then-US defence 
secretary Chuck Hagel confi rmed 
Apache deliveries would proceed 

and the ten helicopters were 
subsequently shipped to Egypt.  
The Egyptian Air Force ordered 12 
Apaches in 2009 to join the 35 in 
service since 2003 with 550 Attack 
Helicopter Regiment.  Egyptian 
military aid was suspended in 
October 2013 after the military 
overthrew elected president 
Mohammed Mursi on July 3 that 
year.  Guy Martin 

Typhoon for Two
During a ceremony at RAF Marham, 
Norfolk, on January 9, a fi fth Royal Air 
Force Typhoon squadron was formed 
by re-roling an existing Tornado GR4 
unit, which was at the same time 
re-badged.  This involved No.II(AC) 
Squadron, which had fl own the 
Tornado GR4 at Marham, being re-
roled as a Typhoon unit and transferring 
to RAF Lossiemouth, Moray.
In addition, No.II(AC) was rebadged 
at Marham and became No.12(B) 
Squadron where it will continue to 
operate the Tornado GR4.  

‘RAF’ Voyager in Thomas 
          Cook Colours

CT-4E Trainers Retired
The Royal New Zealand Air Force 
has retired its PAC CT-4E Airtrainer 
fl eet.  The type’s fi nal fl ight took place 
on December 4, when a formation 
of fi ve aircraft fl ew around the local 
area, including making passes over 
Manawatu and Whanganui.
The CT-4E is being replaced by the 
Beechcraft T-6C Texan II, after being 
in service with the Pilot Training 
School at RNZAF Ohakea since 
1998.  Over 190 students have 
completed the CT-4E phase of their 
Wings course on the 13 aircraft in 
RNZAF service. Nigel Pittaway
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The fi rst of four ATR 72MP maritime patrol aircraft on order for the Italian Air Force, C.S.X62279, test fl ying on December 23 from Turin-Caselle Airport, Italy, still 
only painted in primer.  The extensive array of aerials and sensor housings on the aircraft is clearly apparent.  Marco Rossi

Italian ATR 72MP Enters Flight Test

Alenia Aermacchi has begun fl ight 
testing the fi rst ATR 72MP maritime 
patrol aircraft (MPA) for the Italian Air 
Force.  Painted in primer, the aircraft, 
test serial number C.S.X62279, 
was noted undertaking a test fl ight 
on December 23 at Turin-Caselle 
Airport, Italy.  It had made its fi rst 
fl ight as ATR 72-600 F-WWLN (msn 
940), on July 18, 2011 and was later 
delivered to Alenia Aermacchi for 
conversion to MPA confi guration. 

This aircraft is the fi rst of four ATR 
72MP ordered by launch customer, 
the Italian Air Force, in 2008 to 
replace the ageing Breguet Atlantic, 
pending funds being available to 
acquire a more capable multi-
mission platform.  The aircraft has 
been equipped primarily to perform 
maritime patrol (for search and 
identifi cation of vessels), search and 
rescue, environmental monitoring 
and security of territorial waters. 

Equipment fi t includes a self-
protection suite (the same as that 
on the C-27J) with chaff and fl are 
dispensers, radar/missile and laser 
warning receivers and the Selex ES 
Airborne Tactical Observation and 
Surveillance (ATOS) mission system.  
The ATOS is based on three main 
sensors (Star Sapphire HD electro-
optical turret, Selex ES Seaspray 
7000E electronically-scanned array 
radar and Elettronica electronic 

support measures), fully integrated 
within the mission system and with 
the fl ight avionics.  The confi guration 
also includes an automatic 
identifi cation system, secure 
communications systems (Link 11/
Link 16) and broadband satellite 
systems to share information in 
real time with other platforms (both 
surface vessels and aircraft) or with 
command and control centres.  
Marco Rossi

Latest Chinese UAV

This unidentifi ed Chinese unmanned air vehicle appeared for the fi rst time 
on the runway at Chengdu on December 23 undergoing ground tests.  It 
appears similar to the earlier Sky Wing design, but nothing is known about 
the new variant as yet.  Chinese internet via Andrea Rupprecht

Russia Orders a 
New Type of Tanker 
Two new-production Ilyushin Il-
96-400TZ heavy tankers are being 
acquired by the Russian Air Force.  
On January 6 the Russian MoD 
offi cially announced it has signed 
a purchase contract with the 
United Aircraft Company. 
A derivative of the four-engine 
cargo version, the Il-96-400T 
is intended to support global 

operations of the Tu-160 Backfi re 
and the Tu-95MS Bear-H heavy 
bombers.  The Il-96-400TZ has 
the capability to offl oad in excess 
of 65 tonnes of fuel at 3,500km 
(1,888nm) from its base.  The 
new tanker will use the proven 
UPAZ-1 refuelling pods, as already 
employed by the current Il-78/78M 
fl eet.  Alexander Mladenov

Serbia’s 
Super Galeb 
Upgrade
Serbia has allocated 24 million dinars 
in the proposed 2015 state budget 
to upgrade its Soko Super Galeb 
G4 trainers, rather than buy MiG-29 
Fulcrum fi ghters from Russia, which 
were strongly marketed last year.  A 
foreign partner will be involved in the 
Super Galeb upgrade programme.  
Previous reports have stated as 
many as 15 Super Galebs could be 
upgraded (of a total of 23) but not all 
are currently airworthy.  David C Isby

Portugal’s Puma 
Re-introduction
Portugal is considering bringing 
eight Aerospatiale SA330 Puma 
transport helicopters back into 
service.  They have been stored 
at Beja Air Base since being 
withdrawn in 2006 when they were 
replaced by AW101 Merlins.  
Portugal’s defence minister has 
ordered an assessment of the 
Pumas.  Re-introduction to service 
would not be without problems, 
as four of them apparently 
require major servicing and the 
Portuguese Air Force has no pilots 
currently qualified to fly the type.  
David C Isby

More Su-30MK2 
Deliveries to 
Vietnam
The fi rst two Sukhoi Su-30MK2 
Flanker-C fi ghters of a new 
12-aircraft batch ordered by Vietnam 
in 2013 have been delivered.  They 
had arrived in Vietnam by December 
12.  Two more were scheduled to 
be delivered before the end of 2014, 
although their arrival has yet to be 
confi rmed.  
The remaining eight are due to 
be delivered this year.  This batch 
follows the previous two orders, 
already completed, for eight and 12 
Su-30MK2s for Vietnam.  David C Isby

Indonesia Seeks 
Beriev Be 200s
The Indonesian Air Force is planning 
to purchase twin-jet Beriev Be200 
Altair amphibians, for which 
presidential approval has reportedly 
already been granted.  The proposal 
was revealed on December 22 by 
the air force Chief of Staff, Air Chief 
Marshal (ACM) Ida Bagus Putu Dunia.
The number involved is unconfi rmed, 
but believed to be fi ve.  They will 
be used for maritime search and 
border security missions, including 
combating illegal fi shing.  One Russian 
Be200 was deployed to Indonesia in 
late December 2014 to participate 
in the search for the missing AirAsia 
fl ight QZ8501.  David C Isby



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

NEWS COLUMN

18 AI.02.15

Designing Hats for the Future

Boeing Defence Australia and 
Thales Australia were formally 
announced as the winners 
of the HATS competition last 
October, with a training solution 
based on the Airbus Helicopters 
EC135T2+ platform.

Fifteen EC135s will be 
acquired to ful� l the HATS 
requirement, with the � rst 
helicopter due to arrive in 
Australia early in 2016, and 
extensive use will be made 
of synthetic training aids and 
courseware.

What is HATS?
Air 9000 Phase 7, to give the 
HATS project its formal name, 
seeks to replace ageing 
Australian Army Bell 206B-1 
Kiowa and Royal Australian 
Navy Aerospatiale AS350BA 
Ecureuil helicopters in the 
rotary wing training role with 
a uni� ed scheme based upon 
the EC135T2+.

The ADF Joint Helicopter 
School (JHS) is to be 
established at HMAS 
Albatross, near Nowra south 
of Sydney, to consolidate 
all army and navy pilot and 
aircrew helicopter training 
in one location.  Currently 
navy training is undertaken 
at Nowra, while army training 
is performed at the Army 
Aviation Training Centre at 
Oakey in Queensland.

The HATS requirements are 
for a modern twin-engine, 
glass-cockpit, IFR capable 
helicopter that will take 
trainees from (rotary-wing) 
ab-initio standard through to 
‘high-end’ tactical training 
preparing them for modern 
helicopters, such as the 
Tiger Armed Reconnaissance 
Helicopter and MH-60R 
Seahawk.  The project is also 
linked to the ADF’s future 
� xed-wing Pilot Training 

System (PTS) to be acquired 
under Project Air 5428.

Competition and 
Down Select
Several industry teams 
were initially formed for the 
HATS competition, offering a 
range of platforms including 
BAE Systems Australia, 
AgustaWestland and CAE 
(AW109E); Raytheon Australia 
and Bell Helicopters (Bell 429), 
Lockheed Martin and Bristow 
(type not announced); KBR, Elbit 
Systems and Qantas Defence 
Services (not announced) and 
Australian Aerospace (now 
Airbus Group Australia Paci� c), 
also with the EC135.

In May 2013 the Australian 
Government announced 
that a shortlist of three 
teams, led by Australian 
Aerospace, Boeing Australia 
and Raytheon Australia had 
been selected to proceed 
to the next round.  Because 
two of the three teams had 
centred their proposal on the 
EC135 this meant that, from a 
platform perspective, it was a 
two helicopter race, between 
the European product and the 
American Bell 429.

News that the Boeing-led 
team had been selected as 
the preferred tenderer was 
leaked to media in January 
2014 however it was not until 
October 24 that a formal 
announcement was made 
ahead of contract signature.

Contracts Signed
Formal approval of the 
successful bid followed in 
November, with the signing of 
a four-year acquisition and a 
seven-year support contract 
between the Commonwealth 
and the Boeing-Thales team.  
The support contract also has a 

number of extensions built in to 
it which may be exercised in the 
future at the Commonwealth’s 
discretion.

“The acquisition contract will 
see us go ahead and develop the 
training system and acquire the 
training devices, everything from 
the way in which the devices 
will be used right through to 
the design of training courses 
for pilots, aircrewmen, sensor 
operators and deck crewmen,” 
explained Boeing Defence 
Australia’s HATS Programme 
Manager, James Heading.

“The support contract will see 
us deliver the training course as 
well as maintain the systems that 
are being acquired as part of the 
training courses themselves.”

Under the arrangement, 
Thales Australia will look after the 
synthetic training devices, and 
contracts have also been signed 
with industry suppliers such as 
Turbomeca, manufacturer of the 
EC135s Arrius 2B2 engines, for 
in-country support.

Helicopters
Fifteen EC135T2+ helicopters 
will be acquired, of which 12 
will be made available to the 
Joint Helicopter School on a 
daily basis for training.  All will 
be delivered to Australia in a 
12-month period, beginning 
early next year, and the 
additional helicopters will allow 
maintenance to be staggered 
and provide a ‘buffer’ for 
overhauls and upgrades.

“By offering the EC135T2+ to 
the HATS programme, we are 
providing a mature and cost-
effective platform that meets 
training, technical and safety 
requirements of the programme 
and the future needs of the 
Australian Defence Force,” 
Heading said.

The EC135T2+ was chosen 
over the latest T3 version 

to reduce risk, and the 
helicopters to be operated 
by the ADF will have options 
such as winches and avionics 
equipment that are part of the 
standard Airbus Helicopters’ 
catalogue for the type.

“We recognise that the 
EC135 is going through an 
upgrade at the moment to 
the T3 variant, but we made a 
conscious decision not to go to 
the full-blown T3 variant due to 
maturity,” Heading explained.

“At this stage we feel we 
have made the right decision 
and we feel we have a good 
low-risk solution.”

by Nigel Pittaway
Acquisition and sustainment contracts for the Australian 
Defence Force’s Helicopter Aircrew Training System (HATS) 
project were signed by the Commonwealth and industry 
late in 2014 and focus is now on training system develop-

ment, ahead of the fi rst courses beginning at the end of the decade.

Australia’s HATS programme 
will include 15 EC135T2+ 
helicopters similar to this 
example fl own by the Spanish 
Army’s Military Emergency 
Unit.  Ismael Abeytua/AirTeamImages
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Simulators & 
Courseware
The platform itself is only one 
aspect of the HATS system, 
however, and a great deal 
of effort has gone into the 
speci� cation and development 
of synthetic training aids and 
courseware, including the 
acquisition of three Thales 
Reality H Full Flight Simulators.

Courseware development 
is a combination of Boeing 
and Thales expertise; for 
example, Thales is developing 
the training system for navy 
sensor operators, who will go 

on to crew the new MH-60R in 
operational service.

An important consideration 
is the structure of the course 
to accommodate the different 
entry point of army and navy 
pilots.  The former currently 
progress to rotary wing training 
after only six months of basic 
� xed-wing training, whereas the 
latter also undergo advanced 
training on RAAF Pilatus PC-9s 
and begin helicopter training 
after 18 months.

Timeline and Goals
All EC135s will have been 

delivered by the end of the 
� rst quarter of 2017 and the 
next major milestone will be a 
dry run of the various aircrew 
courses developed, which is 
due to be concluded in the 
fourth quarter of 2018.

A pilot course readiness 
review will be undertaken in 
conjunction with the course 
trials and, if successful, the 
� rst class will be run in the � rst 
quarter of 2019.

The Commonwealth 
requirement is for a throughput 
of around 58 student pilots per 
year (44 army and 14 navy) 
in HATS’ mature state, as 

well as 13 Naval Air Warfare 
Of� cers, 35 aircrewmen (22 
army, 13 navy) and nine sensor 
operators.

“A big challenge for us will 
be to make sure we establish 
a relationship between us and 
the Commonwealth at an early 
stage, but it has been a great 
outcome for both Boeing and 
Thales,” Heading noted.

“We are looking forward to 
delivering a training system that 
will be used by many people 
who aren’t even born yet and 
it is exciting to be involved in 
something that is going to 
have such a long history.”
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SLO Rossiya’s SSJ-100s

Pilatus’ Pegasus PC-12NG

The COMAC ARJ21-700 Xiangfeng 
(Soaring Phoenix) regional jetliner 
received its type certifi cate from 
the Civil Aviation Administration of 
China (CAAC) on December 30, 
a major milestone for an aircraft 
that’s been in development for 
more than a decade.  
The ARJ21’s certifi cation 
programme concluded in mid-
December when ARJ21-700 AC105 
returned to Yanliang Airport in Xi’an 
at the end of function and reliability 
testing, during which the aircraft 
conducted 83 fl ights from ten 
airports across China, accumulating 
nearly 174 fl ying hours.
ARJ21 development began in 

2002 and the type was due to 
enter service in 2007, but the 
fi rst prototype only took fl ight in 
November 2008.  Subsequent 
revised certifi cation and service 
entry dates in 2012 and 2014 were 
missed, but the CAAC clearance 
paves the way for the aircraft’s 
delivery to launch customer 
Chengdu Airlines in the spring.  
COMAC has attracted 278 orders 
for the type, according to the 
latest information provided by the 
Xinhua news agency.  Powered 
by General Electric CF34-10A 
engines, the ARJ21-700 can seat 
78 passengers in a two-class 
layout.  Mark Broadbent

Soaring Phoenix’s Milestone

The fi rst customer deliveries of the ARJ21-700 regional airliner, certifi ed by 
Chinese authorities on December 30, are due in the spring.  Weimeng/AirTeamImages

TAM’s Regional Expansion
Brazil’s TAM Airlines has confi rmed 
it is in negotiations with Embraer to 
acquire up to 30 E-Jet E2 regional 
jets.  The carrier is planning to 
start services to six new regional 
destinations every year and said it 
hopes to conclude a deal for the 

new aircraft by the end of the fi rst 
quarter.  TAM plans to lease aircraft 
to operate the regional routes until 
new aircraft arrive in service later 
this decade.  The Airbus A319 is 
currently the smallest type in TAM’s 
fl eet.  Mark Broadbent

Pilatus marked its 75th anniversary by painting a new demonstrator PC-12NG HB-FWA (c/n 1515) in a striking scheme designed by a 105-year-old Swiss artist, 
Hans Erni, depicting Pegasus, the mythical winged horse.  Pilatus Aircraft 

Robinson’s R66 Turbine Marine is now 
available with optional pop-out fl oats.  Robinson Aircraft

Float-Equipped R66

The US Federal Aviation 
Administration has approved a 
fl oat option for the Robinson R66.  
This variant of the helicopter, 
named Turbine Marine, has pop-
out fl oats similar to those installed 
on the piston-engined R44 
Clipper.  They add 65lb (29kg) to 
the R66’s empty weight and stow 
away in low-profi le protective 
covers on the landing gear skids, 
minimising drag and enabling 
easy cabin entry and exit.  
The fl oats are activated by using a 

control on the collective lever, and 
are infl ated within three seconds 
by pressurised helium from a tank 
mounted beneath the right rear 
seat, enabling the pilot to make 
an immediate water landing if 
necessary.  
Although primarily intended 
for emergency use, the fl oat-
equipped R66 Turbine Marine is 
also approved for water take-offs 
at reduced operating weights, 
facilitating water ops training or 
limited amphibious use.  Mike Jerram

Two Sukhoi Superjet SSJ-100s 
(c/n 95030 and 95037) are to be 
delivered to Russia’s Presidential 
Activities Management 
Department.  Both aircraft were 
originally built for Lao Central 
Airlines and underwent their 
functional check flights in 2013 
but were never delivered.  They 
are scheduled to be handed 

over by the end of 2015 to SLO 
Rossiya, the Russian government 
transport organisation, after 
receiving a new three-cabin 
interior configuration that includes 
two seats and a sofa in the first 
compartment, 12 business-
class seats in the second and 45 
economy-class seats in the third.  
Alexander Mladenov
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Etihad’s distinctive new ‘Facets of Abu Dhabi’ livery is 
meant to refl ect the sand of the UAE and geometric 
shapes of modern architecture in Abu Dhabi.  Airbus

Etihad Airways Introduces A380 

Dassault Aviation has rolled out 
the prototype Falcon 8X F-WWQA 
(c/n 001)) at its Bordeaux-
Merignac facility, where flight 

testing and production will 
take place.  The maiden flight 
is expected in the first quarter.  
Three Falcon 8Xs, including 

one fully outfitted with a cabin 
interior, will take part in the test 
and certification programme, 
leading to first customer 

deliveries in the second half 
of 2016.
The 8X is powered by an 
improved version of the Pratt & 
Whitney Canada PW307 turbofan 
that equips the 7X.  Combined 
with improvements to the wing 
design, the new powerplant will, 
Dassault claims, make the 8X up 
to 35% more fuel efficient than 
any other aircraft in the ultra-long 
range business aircraft category.  
It will be approved for 6º 
glideslope landing approaches, 
enabling operations into airports 
such as London City and Lugano, 
Switzerland, that aren’t normally 
accessible to large business jets.  
With eight passengers and 
three crew, the Falcon 8X will 
be capable of flying 6,450nm 
(11,945km) non-stop at Mach 
0.80 (980km/h), linking city 
pairs such as Beijing-Los 
Angeles, Hong Kong-London, 
Mumbai-Sydney, São Paulo-LA, 
Moscow-LA and New York-Tel 
Aviv.  Mike Jerram

Dassault Rolls Out Falcon 8X

Falcon 8X F-WWQA (c/n 001) during the unveiling ceremony in the Charles Lindbergh Hall at Dassault’s 
Bordeaux-Merignac plant.  Dassault Aviation

The United Arab Emirates fl ag carrier 
Etihad Airways has put its fi rst Airbus 
A380-800, A6-APA (msn 166), into 
service.  The ‘super jumbo’, one of 
ten ordered by Etihad, replaced an 
A340-600 on one of the Gulf airline’s 
three daily Abu Dhabi-Heathrow 
services.  After the handover of 

three more A380s later this year, 
the type will take over the other two 
Heathrow rotations and some of 
Etihad’s Paris CDG and New York 
JFK services.
Etihad has also taken delivery of 
its initial Boeing 787-9, A6-BLA 
(c/n 39646), which was due to 

begin revenue services on the 
Abu Dhabi-Doha, Qatar route 
in January.  As with some other 
Dreamliner operators, Etihad is 
fi rst using the 787-9 for short-haul 
fl ights to build crew hours before 
deploying it on long-haul routes.
The airline’s first intercontinental 

787-9 service will be to 
Düsseldorf on February 1.  The 
type will be placed on flights to 
Brisbane, Moscow, Mumbai and 
Washington DC by the middle of 
the year.  Etihad has ordered 71 
Dreamliners (41 787-9s and 30 
787-10s).  Mark Broadbent
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Qatar Airways has put the fi rst Airbus A350 into service.  Mark Broadbent reports

T
he � rst Airbus A350-900 
for a customer airline, 
A7-ALA (msn 6, formerly 
F-WZFA), was handed 
over to Qatar Airways at 
Airbus’ Toulouse delivery 
centre on December 22.

It was later � own to 
the Gulf airline’s Doha 
Hamad International 

Airport base for an early January press launch 
ahead of deployment on its � rst revenue 
service, to Frankfurt on January 15.

The delivery was later than planned.  Under 
the initial schedule for the A350 XWB (Xtra 
Widebody) twin-jet family, the � rst A350-
900 should have been handed over in 2012, 
but slippages repeatedly pushed back its 
development.

A revised schedule called for the A350-900’s 

� rst � ight in time for the Paris Air Show in 
June 2013.  It was achieved and an intensive 
12-month test and certi� cation campaign, 
involving � ve aircraft, was conducted before 
the A350 was certi� ed by the European 
Aviation Safety Agency and the US Federal 
Aviation Administration last September.

Gestation
A7-ALA is the � rst of 80 A350s to be 

delivered to Qatar Airways, numbering 43 
A350-900s and 37 examples of the A350-
1000, the next variant in the family that is due 
to � y next year and enter service in 2017.

Qatar Airways played an important role in 
the aircraft’s development.  A decade ago 
the airline’s Chief Executive Of� cer, Akbar 
Al-Baker, urged Airbus to respond to the 
then newly launched Boeing 787 with its 
own clean-sheet twin-jet widebody featuring 

substantial ef� ciency improvements on in-
service aircraft.

But Airbus’ � rst A350 iteration, launched in 
2005 and essentially an upgraded A330 with 
carbon-� bre wings and new engines, met 
with a lukewarm response from the market 
and along with the 787’s popularity led 
Airbus back to the drawing board.

The resulting A350 XWB was launched 
in 2007 with Qatar’s 80-strong order.  

Al-Baker said at the December handover 
that the revised aircraft was “architected 
[by Qatar Airways] in a joint manner with 
Airbus, drawing parallels and innovations 
from the manufacturer and the operator 
hand in hand”.

‘Visionary’
Al-Baker claimed the A350 XWB is 
“visionary in every respect – the design, the 
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environmental impact and the experience”.
Carbon � bre reinforced plastic (CFRP) 

composites make up 53% of the aircraft’s 
structure (aluminium alloys form 19%, titanium 
14%, steel 6% and other materials 8%).  
Airbus says the wing, made entirely from CFRP, 
“is the largest single civil aviation part made 
from carbon � bre composite material”.

There are also composites in the wings, 
fuselage and tail.  Floor beams, frames, 

ribs and landing gear bays are made from 
aluminium-lithium.  Titanium alloys are 
used in main landing gear supports, engine 
pylons, attachments and for structural 
elements around passenger and cargo 
doors.  All are designed to increase strength, 
reduce weight and ease maintenance tasks.

Four-Panel Fuselage
The A350 XWB’s fuselage is made of four 

large major sections.  “One advantage of 
this approach is a better management of 
tolerances when the jetliner’s composite 
fuselage sections come together on the � nal 
assembly line,” the company explains on the 
A350 XWB website.

“[It] provides considerable weight savings, 
as longer panels require fewer circumferential 
joints – which are relatively heavy – [and 
relies] more on lighter longitudinal joints.
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A350 In Numbers

10 aircraft 
per month
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A350’s Arrival

A350-900 SPECIFICATIONS
Wingspan: 64.75m (212.43ft)

Overall length: 66.8m (219.16ft)

Height: 17.05m (55.93ft)

Fuselage width: 5.96m (19.55ft)

Service ceiling: 13,100m (43,000ft)

Maximum take-off weight: 
268,000kg (590,839lb)

Maximum ramp weight: 
268,900kg (592,824lb)

Maximum zero fuel weight: 
192,000kg (423,288lb)

Maximum seating capacity: 
315 (two classes)

Freight: 35 underfl oor LD-3 containers 

Useable fuel capacity: 
138,000 litres (36,456.4 US gallons)

Maximum speed: Mach 0.89 (1,090km/h)

Range: 14,350km (8,916 miles)
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“Another benefit is improved reparability 
in operational service, as an individual panel 
can be replaced in the event of significant 
damage – avoiding major repair work that 
could require extensive composite patching.”

Airbus says it drew on its experience from 
the A380 to develop the A350 XWB’s wing, 
which includes droop-nose leading edge 
devices and adaptive dropped-hinge flaps to 
maximise efficiency at low speeds.  An A350 
XWB’s crew will also be able to deflect the 
wing flaps to control airflow across the wings, 
to achieve greater efficiency while cruising.

Electrical System
With carbon composites less conductive 
than metals, the A350 has what Airbus calls 
an ‘electrical structural network’.  These are 
parts throughout the aircraft that “establish 
the return circuit for electronic systems 
and give protection for systems from 
electromechanical interference”.

Initially Airbus planned to incorporate 
into the A350 Lithium-ion (Li-ion) batteries, 
which feature a greater energy density 
than nickel-cadmium batteries traditionally 
used in jetliners.  But after the Boeing 787’s 

three-month grounding in 2013 due to Li-ion 
battery problems, Airbus opted to use nickel-
cadmium batteries.

Efficiencies 
Airbus says the various materials, design 
features and assembly techniques make the 
A350 25% cheaper to operate compared 
with in-service twin-jet widebodies.

The aircraft’s 84,000lb (373kN) Rolls-
Royce Trent XWB-84 turbofans (and the 
97,000lb/431kN XWB-97 that will power 
the A350-1000) will burn 25% less fuel per 
seat and emit 25% less carbon dioxide than 
current twin-jets.

To minimise the A350 XWB’s noise impact, 
Airbus says it has “developed or improved 
several functionalities that will be offered 
as standard” on the aircraft.  These include 
the Automatic Noise Abatement Departure 
Procedure, designed to optimise engine 
thrust and the aircraft’s flight path to reduce 
noise.

Qatar Airways based A7-ALA at London 
Heathrow, one of the world’s most noise-
sensitive airports, for five days during 
January to demonstrate the type’s low  
noise footprint.

Advanced Cockpit
The A350’s cockpit features six large LCD 
screens which, said A350 Project Test 
Pilot Frank Chapman during a briefing at 
the Farnborough Airshow 2014, provide 
“a step change in terms of displays and 
interactivity”.

The systems have been designed with 
user-friendliness in mind.  “In the A350 you 
can display your [airport] chart on the middle 
screen so both the pilots are talking to each 
other,” Chapman explained.  “The A350’s 

architecture brings the pilots together for 
briefing, which is a major bonus.” 

A ground navigation mode shows the 
airport chart on one of the displays and 
indicates the aircraft’s position with a 
moving symbol.  The crew will be able to 
look at the display and see their location 
after pushback or landing, instead of using 
a paper chart or an electronic version on 
their electronic flight bag.

The Cabin
The XWB part of the A350’s name reflects 
the fuselage cross-section width of 220in 
(5.588m), which Airbus says, “provides 
for the widest seats of any jetliner in its 
category”, and standard 18in-wide (457mm) 
seats in economy.  Qatar’s A350-900s are 
configured with a two-class layout: 36 seats 
in business and 247 in economy.

The A350 also includes large windows 
and advanced air conditioning technology, 
enabling temperature control in each section 
of the cabin, and LED mood lighting – there 
are 16 million different colour options.

“In today’s highly competitive marketplace, 
customers’ air travel choices are increasingly 
based on the in-flight experience,” Airbus 
says.  The company believes the space, air 
conditioning, mood lighting and the fourth-
generation in-flight entertainment systems 
offering HD video, will act as a “passenger 
magnet”, with the experience aboard the 
A350 drawing air travellers to airlines with the 
type in their fleets.

Connectivity
Passengers will also benefit from 
connectivity, reflecting their growing 
demand to access the internet, e-mail and 
social media while in flight.  Currently, the 
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A350 is cleared to use Inmarsat’s third-
generation SwiftBroadband system, which 
transmits across the L-band waves of the 
electromagnetic spectrum.

The aircraft has built-in connectivity for 
the higher-bandwidth Ka-band (Inmarsat is 
currently building a Ka-band network called 
Global Xpress with three new satellites, the 
first of which launched last July).  Airbus says 
it’s also studying Ku-band connectivity for 
the type.

The connectivity will also enhance 
the transfer of real-time technical and 
maintenance information to and from the 
ground and assist airlines with air traffic 
management efficiencies.

Ramp-Up Challenge
By December, 13 A350-900s – aircraft up to 
manufacturer’s serial number (msn) 19 – were 
on the Toulouse Final Assembly Line (FAL) 
at various stages of production.  Vertical 
tails for aircraft up to msn 25 had been 
manufactured at the Stade, Germany factory, 
while the Getafe, Spain plant had made tail-
cones to msn 35 and horizontal stabilisers to 
msn 23.

This year will see more aircraft handed 
over to Qatar Airways.  The first examples for 
Finnair, Vietnam Airlines and TAM Airlines will 
also be delivered, though Airbus has yet to 
disclose exact dates.

Meanwhile, major components for the first 
A350-1000 have been produced in readiness 
for that aircraft’s 2016 first flight.  These 
include wing covers, the centre wing-box, 
the main landing gear and carbon fibre 
components for the doors.

Airbus Chief Executive Officer Fabrice 
Brégier said at the December handover that 
by the end of this year, A350-900 output from 

the FAL will have ramped-up to three aircraft 
per month.  There will be further incremental 
increases until ten examples are produced 
per month in 2018.

“This is a challenge,” Brégier 
acknowledged, but added: “We have 
prepared upfront, we’ve not waited for 
certification and delivery of the first aircraft.  
This is a ramp-up which is progressive [and] 
achieving rate 10 is something we’ve done 
on other aircraft.  We have drawn from the 
lessons of the challenges we faced on the 
A380, especially regarding customisation of 
the aircraft.”  

Airline Office
To assist in this process, Airbus has 
established what it calls an ‘Airline Office’ for 
the A350 at Toulouse.  That provides a direct 
link between the company and the airlines, 
helping provide experience of the aircraft 
to future operators and validate customer 
requirements and support operations. 

Brégier said having Qatar Airways as the 
first customer helped Airbus achieve a level 
of quality in the A350 that gives the company 
confidence as it prepares for the ramp-up.

Turning to Al-Baker during the Toulouse 
press conference, Brégier said: “You are a 
tough customer, you are very demanding.  
But without those demands we would 
not have delivered the best aircraft in this 
category.”

By the end of 2014, 778 A350s had been 
ordered – 577 A350-900s, 169 A350-1000s 
and 32 A350-800s.  The writing appears on 
the wall for the latter variant.  Airlines have 
for some time been progressively transferring 
their commitments for it to other A350 
variants or the A330 (including the A330neo).  
At the 2014 Farnborough Airshow, Brégier 

said Airbus expected, “all our customers will 
elect either to upgrade to the A350-900 or 
move to the A330neo”.

Network carriers worldwide have placed 
commitments for A350s.  Besides Qatar, 
other major operators will be Cathay Pacific 
Airways (46), Delta Air Lines and Lufthansa 
(25 examples each), Etihad Airways (62), 
Japan Airlines (31), Singapore Airlines (70) 
and United Airlines (35).

Airbus has already spent €10 billion 
developing the A350 XWB over the last 
decade, but Brégier said the company 
would repeat the strategy used on other 
types, including the A330, of incrementally 
improving the aircraft over the long term.

“We are just at the beginning of the new 
family,” he said.  “During the next 20 
years we will constantly improve it.”

Opposite inset: Flaps can be adjusted to control 
airflow across the wings and achieve greater 
efficiency while cruising.
Below: Finnair’s first A350-900 on the Toulouse 
Final Assembly Line.
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The fi rst two Airbus Helicopters 
EC175s (PH-NHV c/n 5002 and 
PH-NHU c/n 5004) were delivered 
to NHV in December.  The Dutch 
company has ordered 16 examples 
to airlift workers and supplies to 
North Sea oil and gas platforms 
and for search and rescue support.  
Airbus says the 7.5 tonne EC175, 
specifi cally designed for the needs 
of the offshore energy industry, is 
capable of carrying its full payload 
to 90% of North Sea installations.  
Powered by the Pratt & Whitney 
Canada PT6-C67E, the type 
has a 150kts (277km/h) cruise 
speed, a range of 140 nautical 
miles (250km) and can carry 16 
passengers.  The Rig ’N Fly GPS 
navigation-assisted software in the 
Helionix avionics suite helps the 
crew in conducting take-offs and 
landings from platform helipads.  
Mike Jerram

EC175 Enters Service

PH-NHU, one of the fi rst two EC175s 
delivered to the fi rst customer NHV.  
Anthony Pecchi/Airbus Helicopters

2
EGYPTAIR A330P2F 
CONVERSIONS
EgyptAir is the 
launch customer for 
the Airbus Group Elbe 
Flugzeugwerke (EFW) Airbus 
A330-200P2F passenger-to-
freighter conversion programme.  
Two of EgyptAir’s A330-200s will be 
converted to cargo confi guration, 
replacing the airline’s A300s.  
EgyptAir plans to use the A330 
freighters to help establish a major 
cargo hub in Cairo.  The modifi ed 
aircraft will enter service from mid-
2018.  The EFW A330-300/200P2F 
programme is a joint venture 
between Airbus and Singapore’s ST 
Aerospace.  Guy Martin 

9
MORE REPUBLIC E-JETS

Delta Air Lines has extended its 
capacity purchase agreement (CPA) 
with Republic Airways Holdings 
(RAH), whose Republic Airways unit 
will now operate nine more Embraer 
E170s.  The additional aircraft will 
arrive in service between the third 
quarter and Q2 2016.  The terms 
of RAH’s two existing CPAs with 
Delta regarding 14 E170s and 16 
E175s have also been extended by 
four years, until October 2021 and 
February 2024 respectively.

5
ANGARA AN-148S
Angara Airlines, 
based in Irkutsk in 

Siberia, took delivery 
in December of its fi fth 

Antonov An-148-100 
regional jet.  The aircraft is 

on lease from Sberbank Leasing 
Nord.  The fi rst three An-148s were 
introduced by Angara in 2012 and the 
fourth in October 2014.  The addition 
of the fi fth example has enabled 
the carrier to launch more services 
in Siberia: from Novosibirsk to Ufa, 
from Irkutsk to Krasnoyarsk and 
Polyarny and from Krasnoyarsk to 
Mirny.  Alexander Mladenov

700
TBMS DELIVERED
Daher-Socata has delivered the 700th 
production TBM series single-engine 
turboprop, a TBM 900 (N434MA, c/n 
103) for a customer in Illinois, USA.  
The TBM 900 was unveiled at last 
May’s European Business Aviation 
Convention and Exhibition in Geneva 
when sales of 50 were announced, 
of which 35 had been delivered by 
mid-December 2014.  The TBM 
900 follows on from the TBM 700, 
the fi rst certifi ed series production 
pressurised single-engine aircraft, of 
which 324 were built, and the TBM 
850.  Mike Jerram 

 NEWS 
BY 

NUMBERS

GE Awarded 777X Contracts
Boeing has selected General 
Electric to supply a number 
of systems for its 777X, including 
the common core avionics 
(CCS), the electrical load 
management system (ELMS), 
back-up generator and converter 
and the enhanced airborne flight 
recorder (EAFR).  

A GE statement said the ELMS will 
control 30% more power than the 
current system in the 777 and the 
back-up power generator twice the 
amount.  GE is also manufacturing 
the aircraft’s GE9X turbofans.  The 
company will produce the CCS and 
EAFR (which records and stores 
fl ight crew audio, parametric fl ight 

data and datalink communications) 
at its facility in Grand Rapids, 
Michigan.  The data systems will be 
manufactured at its Cheltenham, 
UK plant.  
The 777X contract follows the 
award of similar work packages to 
the company for the 787 and the 
legacy 777.  Mark Broadbent

Life Ray’s 
RAPSODY
Tekever’s AR5 Life Ray is to be 
used in the European Maritime 
Safety Agency (EMSA)’s 
two-year RAPSODY project 
to evaluate an unmanned 
aircraft’s effi cacy for maritime 
surveillance.  The AR5 will test 
sensors and develop algorithms 
for data transmission, before 
being used in demonstrations of 
real scenarios including search 
and rescue, pollution control 
and oil spill monitoring.  The 
tests will be conducted over the 
Mediterranean Sea, North Sea 
and Atlantic Ocean.
The UK’s Bond Air Services will 
operate the AR5.  Tekever UK is 
responsible for the development 
of fusion algorithms and data 
processing and the German 
company DSI Information Technik 
for assuring security on sensor 
data transmission.  EMSA will 
establish and validate operational 
requirements and the end users 
of the system.  The AR5 has a 
4.3m (14.1ft) wingspan, can 
carry a 50kg (110lb) payload 
and remain airborne for up to 12 
hours.  Mark Broadbent

Helvetic’s E-Jet Expansion
Swiss carrier Helvetic Airways is 
expanding by adding seven Embraer 
E190s leased from the Airfl eet Credit 
Corporation, which will enter service 
with the Zürich-based airline by June.  
Four will be operated for Swiss 
International Air Lines as part of 
Helvetic’s wet leasing (aircraft, crew, 
maintenance, insurance) agreement 

with the Swiss fl ag carrier.  The 
other three will be used by Helvetic 
for its own scheduled and charter 
operations from Zürich and Bern.  
Helvetic’s fl eet also comprises an 
Airbus A319-100 and six Fokker 
100s, four of which are used for 
the Swiss contract fl ying operation.  
Mark Broadbent

Spanish Sokół 
Fire� ghters
PZL-Zwidnik has signed a contract 
with Spanish operator Hispánica 
de Aviación SA (HASA) to supply 
three W-3A Sokół helicopters in 
fi refi ghting confi guration.  They 
will add to HASA’s existing fl eet 
of 26 helicopters, 13 of which 
have been produced by the Polish 
manufacturer.  
The new helicopters, to be delivered 
this year, will be able to operate in both 
visual and instrumented fl ight rules 
conditions.  They will be equipped 
with an external cargo hook, a Bambi 
bucket installation for fi refi ghting, 
an external cargo container, a 
rescue hoist and provisions for foam 
dispensing and emergency fl otation 
systems.  Mike Jerram
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COMMERCIAL ORDERS
Airbus
Customer Aircraft Number Date
AirAsia X A330-900neo 55 (� rms July 15, 2014 MoU for 50, plus 5 new orders) December 15
Air Mauritius A350-900 4 (� rms July 16, 2014 MoU) Announced December 5
Avolon A330neo 15 (� rms July 15, 2014 MoU) December 23
CIT Group A321ceo 5 (� rms July 15, 2014 MoU) December 3

A330-900neo 15 (� rms July 15, 2014 MoU) December 3
JetBlue Airways A321ceo 10 (converts existing A320ceo orders) Announced December 5
Finnair A350-900 8 (� rms existing options) December 3
Hawaiian Airlines A330-800 6 (purchase agreement from July 23, 2014 MoU) December 18
Undisclosed A319ceo 6 Announced December 5

A320ceo 14
A320neo 30

Undisclosed A320ceo 30 Announced December 5
Undisclosed A319ceo 2 Announced December 5

A320ceo 13
A320neo 15
A321ceo 10

Boeing
Customer Aircraft Number Date
Air China 737NG/MAX 60, purchase commitment December 22
Air New Zealand 787-9 2 (exercises two existing options) January 6
BOC Aviation 737-800 2 December 18
Comlux 737 MAX 8 BBJ 2 December 8
Jetlines 737 MAX 7 5 December 15
Kuwait Airways 777-300ER 10 January 6
Qatar Airways 777F 4 (� rms July 16, 2014 LoI) January 6
Unidenti� ed 737 4 December 2
Unidenti� ed 737 30 December 6
Unidenti� ed 777 6 December 6
Unidenti� ed 787 14 January 6
Unidenti� ed 737 97 January 6
Bombardier
Customer Aircraft Number Date
GECAS Dash 8 Q400 5, plus 10 options December 31
Unidenti� ed CRJ900 NextGen 24 December 30
Key: LoI – Letter of Intent; MoU – Memorandum of Understanding.  Compiled by Mark Broadbent

EU Bans 
Libyan Carriers
The European Union has banned 
all Libyan airlines from operating 
in European airspace.  Afriqiyah 
Airways and Libyan Airlines, 
the largest of Libya’s seven 
main carriers, will be the most 
directly affected.  The EU said its 
judgement, issued in December, 
is that the Libyan Civil Aviation 
Authority is no longer able to fulfil 
its international obligations on 
air safety.  
Violeta Bulc, the EU Commissioner 
for Transport, said the EU stands 
ready to help the Libyan aviation 
sector as soon as the security 
situation in the country improves.  
Many of Libya’s airports have 
been affected by militia attacks, 
with aircraft destroyed, runways 
damaged and airports shut down 
– the main international airport in 
Tripoli has been closed since last 
July after sustaining severe damage.  
Airlines from 20 other countries 
are currently banned from flying 
in European airspace, including 
those from Angola, Benin, 
Republic of the Congo, Democratic 
Republic of the Congo, Djibouti, 
Equatorial Guinea, Eritrea, Liberia, 
Mozambique, Sierra Leone, Sudan 
and Zambia.  Guy Martin 

Northern Lights 757

Icelandair Boeing 757-256 
TF-FIU (c/n 26243), seen here 
departing Heathrow, now 
wears a livery depicting the 
aurora borealis, the northern 
lights, which are visible above 
Iceland to the end of March.  
Steve Flint/AirTeamImages

TNT Airways’ Boeing 737-4Q8 OE-IAE (c/n 25105, 
ex-N772AS), pictured at the cargo carrier’s Liège, 

Belgium base, is the fi rst to sport the airline’s 
revised livery.  The cargo carrier fl ies 35 aircraft 
(14 BAe 146s/Avro RJs, 13 737s, four 747s, one 

757 and three 777Fs).  Rainer Bexten

TNT Refresh Livery
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Green Diesel Takes Flight

I
n December, Boeing 787-8 Dreamliner 
test aircraft ZA004 (N7874) flew with one 
of its Rolls-Royce Trent 1000 engines 
running on a blend of 85% regular 
petroleum Jet A1 and 15% NEXBTL 
renewable diesel, also known as ‘green 
diesel’.  Further trips, with the mix 
powering both engines, took place in 
December.

This was the first use of NEXBTL 
in an aircraft, the fuel being available for 
ground vehicles since 2012.  The flights 
were part of the latest phase of Boeing’s 
ecoDemonstrator programme, which fast-
tracks testing of innovations that could be 
integrated into commercial aircraft to reduce 
their environmental impact.  

“Flight testing helps us determine the 
application readiness and is an active 
part of maturing technology,” a Boeing 
spokeswoman told AIR International.  The 
2014 ecoDemonstrator tested more than 25 
airframe, engine and systems technologies.

Hydrotreated
NEXBTL is a diesel fuel produced from 
vegetable oil, waste cooking fats and animal 
fats.  Made by Finland-based Neste Oils, it’s 
chemically similar to the hydro-processed 
esters and fatty acids (HEFA) biofuel 
approved for use in commercial aircraft in 

2011, under the ASTM International D7566 
specification. 

NEXBTL is hydrotreated, which means 
that during the refining process its hydrogen 
content is increased and sulphur reduced.  
Neste Oils says, in its marketing material, 
the fuel “can achieve a 40-90% reduction 
in greenhouse gas emissions compared to 
fossil diesel”.

But its chemical composition is similar 
to fossil fuel.  “It can be used in all modern 
diesel engines or blended with fossil diesel,” 
the company says.  “It is also compatible 
with existing distribution and logistics 
systems.”

Test Results
According to Boeing the test results are still 
being examined, but Captain Mike Carriker, 
Chief Pilot Product Development and 777X, 
Boeing Test and Evaluation, observed that 
ZA004 “performed just as it does with 
conventional jet fuel”.

Data on technical parameters including 
performance, efficiency and the fuel’s freeze 
point will be submitted to aircraft and engine 
manufacturers, fuel producers, airlines and 
the US Federal Aviation Administration for 
review and discussion.

Aircraft and engine manufacturers will 
create operating requirements before 

regulators and the international organisations 
responsible for certifying aviation fuel (ASTM 
International in the US and DefStan in the 
UK) then assess NEXBTL’s suitability for 
commercial operations as a ‘drop in’ fuel 
mixed with Jet A1.

Approval won’t happen quickly.  “The 
fuel standards process has many steps 
and does take time, but a successful flight 
test is an important step,” Boeing told AIR 
International.

Potential
Still, Boeing sees a bright future for NEXBTL.  
The company says the fuel costs about $3 a 
gallon and global supply could provide 1% of 
total annual jet fuel demand, equating to 600 
million US gallons (2.27 million litres).

“It represents the greatest opportunity to 
reduce aviation’s carbon emissions over the 
long term,” the spokeswoman said.  “The 
supply of sustainable aviation biofuel has been 
limited to date and the cost has been higher 
than airlines can afford to use on a regular 
basis.  Green diesel’s approval and use would 
be a very positive step on both fronts.

“More broadly, we see great potential in 
a range of aviation biofuel types made with 
different feedstocks (source materials, such 
as vegetable oil) and different fuel-processing 
technologies, some of which have been 

The NEXBTL fuel for the 787 tests was supplied by Neste Oils and blended by EPIC Aviation.  Boeing



approved and some of which are still being 
developed and in the approval process.”

Ceramic Matrix
Other technologies tested on ZA004 
during the 2014 ecoDemonstrator included 
icephobic coatings, wireless sensors, a 
ceramic matrix composite nozzle, a resin-
infused aft engine pylon fairing and an 
acoustic barrel on the engine cowling.  

“These materials are being tested 
for durability and effectiveness in noise 
reduction,” the spokeswoman explained.  
“The goal is to find a more affordable 
material than those in current use that are 
just as effective at reducing noise.”

Real-Time
Boeing told AIR International it regards new 
flight deck software technologies as “a key 
area of opportunity to improve the gate-to-
gate efficiency of flights”.  A number of these 
were tested on the ecoDemonstrator 787, 
including wind update functionality and flight 
trajectory optimisation systems designed 
to provide real-time information to pilots, 
helping them chart an optimal course to 
reduce fuel use and emissions.

Enhanced primary flight screens, 
touchscreen displays, synthetic vision systems, 
digital apps, automatic dependent surveillance-

broadcast equipment and optimum runway 
exiting tools were also evaluated.

Electronic Flight Bag
Might some of these find their way into the 
787 as retrofits or into the 737 MAX and 
777X?  “It’s too soon to provide results of 
most flight tests or to say what technologies 
will be incorporated into current or in-
development aircraft,” Boeing said.  

But the company expects the tests will 
help it develop electronic flight bag apps 
that can be used by pilots on iPads or other 
tablet devices.  “[Pilots] could have mobile 
device access to aircraft data via an on-
board network server and receive day-of-
flight information such as schedule, weather, 
NOTAMs and the operational flight plan,” the 
spokeswoman said.

“These tools help airlines save on fuel 
costs and emissions while keeping flights 
on schedule, and they reduce the time and 
cost involved in deploying new flight deck 
functions.”

2015 ecoDemonstrator
The next round of the ecoDemonstrator, later 
this year, will test innovations in collaboration 
with TUI Travel and NASA.  A Boeing 757-
200 from TUI subsidiary Thomson Airways 
will be used for the trials.

Boeing has yet to reveal all the new 
systems to be evaluated, but the 757 will 
test two technologies developed by NASA 
– active flow control on the aircraft’s tail and 
coatings applied to leading edges.

On its website NASA says active flow 
control involves tiny actuators blowing air in 
a sweeping motion along the tail and rudder.  
The hope is that aircraft manufacturers might 
then be able to build smaller tails, which 
would reduce weight and drag and improve 
fuel efficiency.

NASA has tested the actuators on a full-
sized 757 tail (from an unspecified aircraft 
boneyard in Arizona) in the National Full-
Scale Aerodynamic Complex’s wind tunnel 
at NASA’s Ames Research Center in Moffett, 
California.

Meanwhile coatings will be applied to a 
section of the leading edge on one of the 
Thomson 757’s wings to see how well they 
reduce residue build-up from insect impacts 
during a flight.  “As small as the issue of 
bug residue might seem, any disruption in 
the smooth flow of air over the surface of a 
wing increases drag,” NASA says.  “Ground 
tests have already demonstrated the coating 
reduces drag and improves fuel efficiency.”

More information about the 2015 
ecoDemonstrator will be released later 
this year.

ZA004 (N7874) departs Boeing Field in Seattle on a green diesel test flight.  Boeing
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Green Diesel Takes Flight
Boeing sees much potential for a sustainable 

biofuel called green diesel, recently 
tested in its 787-8.  Mark Broadbent 

finds out more
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T
he MiG-29 (NATO 
reporting name Fulcrum) 
was a highly acclaimed 
fourth-generation 
frontline fighter upon its 
entry into service in 1983.  
During the next three 
decades the twin-fin, 
twin-engine type has 
achieved export orders 

slightly better than those of its predecessor, 
the MiG-23.  

The type was designed in the early 1970s 
by the Mikoyan and Gurevich Experimental 
Design Bureau, known in the Soviet Union as 
OKB MiG, and referred to in the West as the 
Mikoyan Design Bureau.  Today, more than 
30 years after entering mass production, 
the classic versions of the Fulcrum, using 
the original airframe design and powerplant, 
remain in low-rate production, albeit in a 
vastly improved form.  This is set to continue 
until at least 2016, with the total number of 
classic Fulcrums built numbering slightly 
above 1,600, according to RSK MiG.

Today, the classic Fulcrum is still among 
the principal fighter types operated by the 
Russian Air Force (RuAF), the much smaller 
successor to the Voenno-Vozdushniye Sili 
(VVS or Soviet Air Force).  It has an active 

fleet of about 
200 aircraft, 
serving with 
one air display 
team, five frontline 
and five combat training 
and conversion-to-type squadrons.  
Derivatives are also soldiering on with no 
fewer than 25 other air arms worldwide, 
though six other operators have withdrawn 
the type for a variety of reasons.

Development Story
The VVS launched the Prospective Frontal 
Fighter (PFF) programme in 1969.  It was 
originally conceived to replace all of the 
second- and third-generation tactical fighters 
and fighter-interceptors, such as the MiG-21, 
MiG-23, MiG-25, Su-15 and Su-17, operated 
by both the VVS and A-PVO (Aviatsia 
Protivo-Vozdushnoy Oborony – Aviation of 
the Soviet Air Defence Forces).  The chief 
aim of the design effort was to produce a 
cutting-edge air-superiority fighter with better 
performance than that of the McDonnell 
Douglas F-15, which was selected to 
re-equip the US Air Force fighter fleet in 
December 1969 and introduced into frontline 
service in 1976.

The rather stringent PFI specification 

issued by 
the VVS called 
for an operating altitude 
of between 100 and 59,166ft (30 
and 18,000m), while the top speed 
at low altitude was set at 809kts 
(1,500km/h) and at high altitude 
it was to be 1,348kts (2,500km/h).  
Low- and high-level combat radiuses 
were set at 500 and 1,700km (270 and 
917nm) respectively.

MiG, Sukhoi and Yakovlev experimental 
design bureaux took part in the first 
stage of the PFI competition, submitting 
their conceptual designs.  Yakovlev was 
eliminated at the beginning, while MiG 
and Sukhoi remained in the game, in what 
was expected to become a head-to-head 
competition.  After the first two presentations 
of the competing concepts, OKB MiG’s 
leadership suggested subdividing the 
PFI programme into two – a heavy and a 
lightweight design respectively.  The VVS 
and leaders from the Soviet aviation industry 
warmly welcomed this.

In 1971, OKB MiG was eventually awarded 

Alexander Mladenov looks at the  
development of the classic MiG-29  
Fulcrum, its follow-on versions and  
the upgrades offered by RSK MiG



The MiG-29’s take-off run 
is only 250m thanks to the 
combination of the high-lift 
aerodynamic configuration, 
wing high-lift devices and a 

thrust:weight ratio exceeding 
1.1 with afterburner at normal 

take-off weight. Andras Bran-
dight/AirTeamImages
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design responsibility for the 
lightweight model (LPFI), while 

OKB Sukhoi was tasked with the heavyweight 
fighter (TPFI), which eventually became the 
Su-27 (NATO reporting name Flanker).

The VVS specifications for the lightweight 
design were issued in 1972 and the following 
year OKB Mikoyan submitted its preliminary 
design, known as Izdeliye 9-11 (Item 9-11).  
At the same time, the VVS had changed 
its range and performance requirements, 
which led to an extensive redesign of the 
9-11’s layout, adding a larger wing.  The final 
lightweight fighter design concept, approved 
by the VVS in 1974, wore the internal 

company 
designation 9-12.

The new twin-fin, twin-engine 
fighter design featured a blended wing-
body layout, known in Russia as the ‘integral 
aerodynamic configuration’, comprising a 
mid-mounted wing with large leading-edge 
root extensions (LERX).  This blended wing 
centre-section/body layout had a high lift-
to-drag ratio as the fuselage is transformed 
into a lifting body providing some 40% of the 
total lifting force.

The powerplant consisted of two RD-33 
afterburning turbofans, designed by the 

Klimov 
engine design 
bureau of Leningrad 
(now St Petersburg), each 
rated at 11,100lb (42.44kN) at 
military power and 18,300lb (81.4kN) at full 
afterburner setting.  This provided a thrust-
to-weight ratio of 1.1 at the MiG-29’s normal 
take-off weight.  It enabled the Fulcrum to 
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continue accelerating while in vertical climb 
and perform sustained turns with a 9G-load 
at speeds exceeding 459kts (850km/h); but 
such performance, is said to have exceeded 
the pilot’s physical ability to withstand 
G-loads for prolonged periods of time.

The RD-33 was designed from the very 
beginning for easy servicing and repair.  
For instance, an engine change could be 
completed within 45 minutes by a small 
team of technicians using only basic tools.  
The engine design, however, was advanced 
for the late 1970s and the RD-33 suffered 
from reliability issues and low time between 
overhauls (TBO).  During the MiG-29’s entry-
into-service period in the early 1980s, the 
engine’s TBO was down to 50 hours, which 
increased to 350 hours in the late 1980s; the 
total engine service life is 1,200 hours with 
two main overhauls.

The mechanical hydraulically activated 
flight control system of aircraft 9-12 
featured an SOS-3M limiter connected to 
the control stick to prevent the maximum 
angle-of-attack (AoA) from being exceeded; 
a situation that may have caused departure 
from controlled flight and entry into spin or 
other undesired control effects.  The limiter, 
however, is of the so-called ‘soft’ type – it 
can be easily overridden by the pilot by 
pulling on the stick with increased force after 
reaching 26° AoA (on the late-production 
aircraft, while the early production examples 
were limited to 21º) at speeds below 162kts 
(300km/h).  This is a unique feature of the 
MiG-29, representing an unmatched ability 
to venture – in a generally safe way – beyond 
normal AoA limits when needing to point 
the nose in turning air combat against agile 
opponents or avoid incoming missiles.  
MiG-29 pilots can also employ the aircraft’s 
nose-pointing capability left and right by 
simply kicking the rudder; this is particularly 
effective at low speeds as the nose can 
be quickly pointed at the opponent during 
close-in air combat when not employing 
helmet-mounted missile cueing.

The new fighter was also required to 
operate from semi-prepared rough strips 
necessitating a good short take-off and 
landing performance, combined with extra 
measures to protect the engines from foreign 

INDIAN UPGRADE
India is the largest customer of 
MiG-29 upgrade packages to 
date.  The Asian super power 
elected to purchase a highly 
customised configuration 
based on the SMT standard 
but incorporating additional 
components that include 
the enhanced Zhuk-2ME 
radar, and the new OLS-UEM 
electro-optical (EO) search 
and track system which 
integrates an IRST, TV-camera 
and laser sensors capable of 
operating in both air-to-air and 
air-to-surface modes.
The Indian package, known 
as the UPG, also incorporates 
the Samtel-Thales Avionics 
TopSight-I helmet-mounted 
sight and display (HMSD) 
system, allowing off-bore sight 
target designation and cueing 
of the IRST/EO-sensor, radar, 
inertial navigation system and 

various IR and EO air-to-air and 
air-to-surface missile seekers.
The Italian-made Elettronica 
ELT-568 radar jammer is also 
among the new systems 
integrated into the UPG 
package, together with the 
Indian-made DRDO Tarang 
MkII RHAWS and Bharat 
Dynamics Counter Measures 
Dispensing System for chaff 
and flares.
The Indian Fulcrum-A/B 
upgrade contract valued 
at about $952 million was 
signed in March 2008.  It 
covered 62 aircraft (53 single-
seaters and nine two-seaters) 
and is designed to extend 
the service life to 40 years 
and 3,500 flight hours.  The 
contract called for the first 
six aircraft (four single-
seaters and two two-seaters) 
to undergo their upgrade, 

test and evaluation at RSK 
MiG’s Moscow plant.  The 
rest of the fleet is earmarked 
for upgrade at the Indian 
Air Force 11 Base Repair 
Depot (BRD) in Nasik, using 
kits supplied by the Russian 
contractor.
The first flight of a MiG-29UPG 
prototype was reported on 
February 4, 2011.  An initial 
batch of three upgraded aircraft 
was handed over to India in 
December 2012: the other three 
examples followed in January 
2013.  The original expectation 
for the programme at the time 
of the contract signature called 
for its completion in 2013.  This 
was postponed until 2016.  
Based on available information, 
the author predicts completion 
of the upgrade activities will not 
take place in India until 2018 at 
the earliest.

Indian Air Force MiG-29UPG prototype KBU3301 with an inert Kh-35E anti-ship missile was used for 
aerodynamic trials.  The aircraft’s new dorsal tank pack, a component of the SMT and UPG upgrades,  
is clearly visible in primer paint. Weimeng/AirTeamImages

1 The MiG-29SMT’s arsenal of unguided and guided weapons includes the Kh-31A high-speed 
anti-ship missile and a KAB-500Kr 1,100lb (500kg) TV-guided bomb, as seen on the right side of this 

photo.  All images Alexander Mladenov unless noted   2 A close-up view of R-27RE (left) and R-27TE 
missiles – derivatives of the basic R-27 fitted with a more powerful motor.   3 The Phazotron NO10M 
Zhuk-ME (FGM-129) radar that equips the MiG-29SMT, MiG-29K/KUB and MiG-29M/M2 features a 

planar slot-array antenna and boasts a multitude of air-to-surface modes.  In the air-to-air domain it has 
much better performance than the NO19 used by the first generation.  4 The Phazotron NO19 Rubin 
pulse-Doppler radar fitted to classic Fulcrums uses a twist-Cassegrain antenna.  The system cannot 

detect targets travelling at speeds under 110nm/h (200km/h).  5 A close-up of the two main air-to-air 
missile types used by the classic Fulcrum: the R-27R SARH-guided BVR missile suspended inboard and 

the highly agile, heat-seeking R-73 on the other two pylons.  6 The MiG-29’s Klimov RD-33 is efficient 
in cruise flight and an impressive afterburner power rating but suffers from a low TBO and produces a 
pronounced smoke trail on transient modes between idle and military power settings, as illustrated by 

these humpback RuAF MiG-29s at Lipetsk.  Kieron/AirTeamImages

1



MIKOYAN MiG-29 FULCRUM MILITARY

AI.02.15 35

object damage (FOD) when taxiing and taking 
off.  To meet the requirement, the MiG-29 
introduced a complex FOD protection system, 
using wedge-type main intakes with doors 
that can be closed when taxiing and taking 
off.  When the main intakes are closed, air is 
supplied to the engine via auxiliary intakes 
situated on the upper LERX surface, which are 
also opened automatically in high AoA � ight.

Flight Test Effort & 
Production Launch
Initially four prototype aircraft were built at 
OKB MiG’s own workshop in Moscow for 
use in the � ight test programme.  By the end 
of the 9-12’s extensive � ight test programme 
in October 1983, 14 prototypes and pre-
series aircraft had been used for the 2,330 
sorties, and two static test airframes were 
used for the extensive ground testing effort.

The � rst prototype, aircraft 901 (also 
known as Bort 01), made its maiden � ight on 
October 6, 1977, � own by Mikoyan’s chief 
test pilot Alexander Fedotov.

Early test issues caused by the ingestion 
of foreign objects in the engines prompted 
a major redesign of the nose undercarriage 
leg.  It was moved rearward and shortened 
on all subsequent prototypes (excluding the 
second one, which retained the old design).

The second and fourth prototypes, Borts 
902 and 904 respectively, were used for 
testing and evaluating the brand-new Klimov 
RD-33 afterburning turbofan.  Both aircraft 
were lost to in-� ight engine � res.  OKB MiG 
test pilots, Evgeniy Menitskiy and Alexander 
Fedotov, managed to eject safely and 
continued their aviator careers.

The � rst production-standard MiG-29 
was prototype Bort 917, which retained 
the distinctive ventral � ns installed for 
improving the anti-spin characteristics in 
high AoA � ight.  It was submitted in this 
con� guration for state testing, undertaken 
at the VVS � ight test centre at Akhtubinsk.  
Production at the Znamya Truda factory in 
Moscow was launched in 1982, and in early 
1983 the � rst production examples were 
rolled out from the � nal assembly line at the 
factory’s LMZ branch, situated in Lukhovitsy, 
south of Moscow.  Seventy MiG-29s were 
constructed to this initial standard but aircraft 
built in subsequent production batches did 
not feature the huge ventral � ns but did have 
BVP-30-26M 32-round over wing chaff/
� are dispensers extending forward from 
the � ns.  This second production standard 
had extended control surface de� ection 
for improved control at high AoA and a 
differential tailplane, together with extended-

chord rudders, while small strakes were � tted 
onto each side of the nose probe, acting as 
vortice generators for improving the high-
AoA yaw stability performance.

Both the initial and the follow-on 
production standards received a common 
NATO reporting name Fulcrum-A.

The MiG-29 single-seater was of� cially 
commissioned for service with the VVS in 
1987, four years after the � rst deliveries 
to the Lipetsk-based 4th Combat Training 
and Aircrew Conversion Centre for � eld 
operational trials.  Other � eld trials were 
undertaken by the 234th Guards Fighter 
Aviation Regiment based at Kubinka near 
Moscow and the 968th Fighter Aviation 
Regiment based at Ros’, which took their 
� rst aircraft on strength in mid and late 1983 
respectively.

Avionics and Ordnance
Thanks to the major advances made in 
avionics technology by the Soviet electronics 
industry in the second half of the 1970s 
and the early 1980s, the MiG-29 boasted a 
sophisticated multi-channel weapons control 
system (WCS).  Known as the SUV-29, this 
system used digital processors for the � rst 
time on a Mikoyan frontline � ghter model: it 
has three main components.

2 3

4

5

6
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First is the NO19 Rubin pulse-Doppler 
radar (known also as the RLPK-29 system) 
which is the principal WCS sub-system.  It 
features a search range against a fighter-
size target of 70km (38nm) head-on (in the 
forward hemisphere) and 35km (19nm) 
tail-on (in the rear hemisphere).  Bombers 
can be detected at up to 105km (57nm).  The 
radar, using a twist-Cassegrain antenna, is 
able to track ten targets simultaneously and 
prioritise those that pose the greatest threat 
for a subsequent lock-on and missile.

Second is the OEPrNK-29 optronic nav/
attack system, which has a high-altitude 
tracking range (in tail-on attacks only) of up 
to 18km (10nm).  The system integrates an 
OEPS-29 infrared search and track sensor 
(IRST), coupled with a laser rangefinder 
slaved to the radar and the IR missile 
seekers.

Third is the Schtel’-3UM helmet-mounted 
sight which is also slaved to the radar/IRST 
and missile seeker heads.  It enables the 
R-73’s (AA-11 Archer) 45º off-bore sight 
capability to be fully explored by the pilot 
who can cue the seekers of its close air 
combat missiles by simply turning his head 
in the vertical and horizontal plane while 
visually tracking a target.

The MiG-29 is armed with an internal 
30mm GSh-301 cannon in the port wing 
root, provided with 150 rounds.  The cannon 
has a rate of fire of 1,400-1,800rpm and its 
effective range against air targets is 200-
800m (660-2,620ft), and for strafing ground 
targets 1,200-1,800m (3,940-5,900ft).

Beyond visual range (BVR) armament 
is provided by the R-27R1 (AA-10 Alamo) 
semi-active radar-homing (SARH) missile.  Its 
maximum range in a head-on engagement 
is 50km (27nm), reduced to 20km (10.8nm) 

in a tail-on scenario at high altitude.  When 
fired at low level, the R-27R1’s head-on and 
tail-on ranges reduce to 15km (8.1nm) and 
5km (2.7nm) respectively.  An IR-seeking 
version, designated R-27T1 can only be used 
by the improved Fulcrum versions from the 
MiG-29S onwards.

The R-27T1 is a fire-and-forget/lock-on-
before-launch weapon, and retains the same 
kinetic performance as the SARH counterpart 
but its actual launch range depends on the 
lock-on performance of the IR seeker.

The MiG-29’s most capable within visual 
range (WVR) weapon is the R-73, which 
boasts a 45° off-bore sight capability for 
easing the pre-launch cueing for achieving 
target lock-on.  It is fitted with a very 
sensitive IR true all-aspect seeker with 
nitrogen cooling and digital signal processing 
for better resistance to jamming.  Its 
maximum range at low level is 2.2km (1.2nm) 
tail-on and 12km (6.47nm) head-on, while at 
high level the respective ranges are 12 and 
31km (6.5nm and 17nm) respectively.  The 
MiG-29 can also use the R-60M/MK (AA-8 
Aphid) lightweight missile, optimised for 
dogfight situations, with a modest off-bore 
sight capability of 17°, capable of replacing 
guns in close air combat.  Its IR seeker has 
a limited all-aspect capability – head-on it 
can only acquire a jet aircraft with afterburner 
– and the maximum range tail-on is 8km 
(4.3nm); while at low altitude it is reduced to 
2km (1.1nm).

A baseline MiG-29 can carry up to 2,000kg 
(4,409lb) of unguided ordnance, including 
various free-fall and retarded bombs up to 
500kg (1,102lb) each and 57mm, 80mm and 
240mm rockets.  Aircraft built for the VVS 
are wired to deploy a single RN-40 free-fall 
nuclear bomb.

Improved 
Fulcrums
The second 
production variant 
of the single-seat 
MiG-29, known 
under the internal 
designation 9-13 
(Fulcrum-C) was 
intended to remedy 
the range shortcoming.  
It introduced a bulged 
spine aft of the cockpit 
that was initially designed 
for increased internal fuel 
capacity.  In the event, the 
additional volume, provided 
by the reshaped spine was used 
to house the Gardeniya-1 active radar 
jammer.  As a result, the internal fuel capacity 
was only increased by 240 litres (63 US 
gallons).  The new version, however, boasted 
an increased air-to-ground ordnance 
payload of 3,200kg (7,053lb) – the heaviest 
configuration comprising four FAB-500M-62 
500kg (1,102lb) high-explosive bombs 

In the early 2000s, RSK MiG promoted a MiG-29 life extension pro-
gramme for up to 4,000 hours and 40 years, compared with the type’s 

original 2,000 hours and 25 years life.  The upgrade was purchased 
by some export customers including the Slovakian and Bulgarian Air 

Force.  This photo shows a single-seat Slovakian aircraft in a 
digital camouflage applied as a part of the upgrade 

programme, which also included integration of 
Western navigation, communication and 

IFF avionics.  Miroslav Gyürösi
 via Alexander Mladenov
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and two R-73 missiles.  The 9-13 
prototype aircraft (converted from a 
production-standard 9-12 airframe) took 
to the air for the first time on May 4, 1984 
and this variant entered mass production in 
1986.  All 9-13 variants were delivered to the 
VVS, while export customers continued to 
receive ‘flat-spine’ Fulcrum-As.

The multistage upgrade of the 9-13 variant 
in the second half of the 1980s resulted 
in the design of the more capable 9-13S 
derivatives, which were given the in-service 
designation MiG-29S.  It made its first flight 
in January 1989 and remedied the type’s 
lack of range by introducing provision for 
two 1,150 litre (303 US gallons) under wing 
tanks (later retrofitted to some 9-12 and 
9-13 aircraft).  This increased the maximum 
possible fuel capacity to 8,240 litres (2,225 
US gallons) yielding a maximum ferry flight 
range of 2,900km (1,564nm).  

Initial versions of the MiG-29 were only 
able to engage one target with a BVR missile 
because of limited radar capability.  The 

MiG-
29S is 
equipped 
with the latest 
NO19M Topaz-M 
radar.  The new radar has a 
maximum head-on detection range against 
fighter-size targets of 100km (54nm) and the 
ability to track ten targets and engage two of 
them simultaneously (albeit with a stringent 
limitation of the radar’s angle of coverage 
when engaging two targets) as well as better 
protection from active radar jamming.

The NO19M is designed to work in 
conjunction with the R-77 (AA-12 Adder) 
active radar-homing BVR missile in order 
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to fully exploit the dual-target engagement 
capability.  The enhanced Fulcrum-C was 
able to carry the extended-range R-27RE 
and R-27TE IR-homing missiles with a 
maximum high-level/head-one range of 
70km (38nm) with an improved IRST able to 
support a more accurate gun-firing mode.

Other systems incorporated into the MiG-
29S’ design include a refined flight control 
system with an increased operational AoA to 
28° compared with the baseline model’s limit 
of 26°, in order to provide a further gain in turn 
performance.  The aircraft’s maximum take-off 
weight was increased to 20,000kg (44,084lb), 
allowing a maximum air-to-ground ordnance 
payload of 4,000kg (8,818lb), comprising 
eight FAB-500M-62 bombs carried on four 
tandem racks on the innermost and middle 
under wing pylons.  The S-model is also able 
to fire the GSh-301 cannon when carrying an 

under-fuselage external fuel tank, something 
that is not possible on the standard 9-12 and 
9-13 versions.

The MiG-29S flight test programme was 
completed in September 1992, just after the 
Soviet Union’s dissolution and consequently 
only 16 aircraft are reported to have entered 
service with the RuAF.

Export Fulcrums
By 1992, the Russian Ministry of Defence 
decided it could no longer afford to buy 
more MiG-29s, leaving the manufacturer 
entirely reliant on the export market.  In order 
to make the classic and yet affordable and 
reliable MiG-29 more attractive, a number 
of enhanced versions were developed over 
the decade.  Most, if not all of them utilised 
a backlog of completed 9-12 airframes left 
over from various failed export contracts, 
outfitted with new avionics and weapons.

The first post-Soviet Fulcrums, offered as 
new aircraft to export customers in the mid-
1990s, were designated as the MiG-29SE (9-

13SE) and MiG-29SD (9-13SD).  At the same 
time, MIG MAPO (as the parent company 
of OKB MiG was known at the time) offered 
its existing customers a package of rolling 
improvements, designed to bring their fleets 
up to the new avionics standard.

The enhanced 9-13SD, which lacked 
the bulged spine (housing the fuel tank and 
internal active jammer of the original 9-13S 
model), was integrated during the conversion 
of 9-12 airframes for the Royal Malaysian Air 
Force in 1994-1995.  This export-standard 
Fulcrum featured a bolt-on in-flight refuelling 
probe – retrofitted in 1998 on-site in Malaysia 
– as well as English-language placards and 
instruments, calibrated in Imperial units.  
The upgraded avionics suite incorporated a 
Raytheon IFF, an additional Rockwell Collins 
radio, AN/ARN-139 TACAN and VOR/ILS-71 
as well as a Trimble TNL 1000 GPS receiver.  
The radars of the Malaysian MiG-29s were 
upgraded in 1997-1998 to NO19ME standard 
– giving them the capability to undertake dual-
target engagement and support guidance of 

1 Although marketed as a multi-role aircraft, the big-spine MiG-29SMT operated by the Russian Air Force cannot employ laser-guided bombs or air-to-ground 
missiles because it lacks a suitable targeting and laser designation pod.  Andrey Zinchuk via Alexander Mladenov   2 The cockpit of the classic Fulcrum is popu-

lated by numerous analogue instruments which pilots believe are better ergonomically than those on its MiG-21 and MiG-23 predecessors.  Alexander Mlad-
enov  3 The MiG-29SMT’s cockpit incorporates two multi-function colour displays and numerous analogue instruments in the centre of the console.  RSK MiG 

via Alexander Mladenov  4 A group of Belorussian MiG-29s at Machulishi Air Force Base in the Minsk region assigned to the 61 Fighter Base prepare to conduct 
a flypast over Minsk on July 3, 2014.  Stanislav Bazhenov  5 One of the two MiG-29K prototypes built in the late 1980s was used as the baseline for developing 

new shipborne Fulcrums for the Russian and Indian naval air arms.  RSK MiG  6 The lightweight R-60 air-to-air missile is used by a number of MiG-29 opera-
tors mainly for practice firings: it has been superseded by the more capable R-73.  Lubomir Slavov via Alexander Mladenov   7 The Schtel-3UM helmet-mounted 

cueing system is slaved to the radar/IRST and missile seeker heads for accelerated cueing at off-boresight targets of the highly-agile R-73.  Alexander Mladenov

2
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active-radar RVV-AE or R-77 missiles against 
two targets.  The Malaysian MiG-29SEs 
received the local designation MiG-29N, while 
the two two-seaters with upgraded avionics 
were designated as MiG-29NUBs.

The MiG-29SM (9-13SM) was the next ‘flat-
spine’ sub-variant, which is able to carry the Kh-
29T (AS-14 Kedge-B) TV-guided air-to-ground 
missile and the KAB-500Kr TV-guided bomb.  
In addition, the MiG-29SM’s maximum take-off 
weight was increased to 22,400kg (49,383lb).

Humpbacked Fulcrum
The MiG-29SMT (internal designations 9-17, 
9-18 and 9-19) was the next standard offered 
as an upgrade package to existing Fulcrum 
operators or as new-build aircraft.  The SMT 
upgrade package included many of the 
improvements and capability enhancements, 
originally conceived for the MiG-29K/MiG-
29M.  RSK MiG (the new parent company 
name given to the MiG Design Bureau in 1997, 
with RSK denoting Russian Aircraft Company) 
claimed the upgrade package could be 
retrofitted to any Fulcrum variant in service.

Launched in 1997, the most notable feature 
of the MiG-29SMT was the humpbacked 
2,202 litre (581 US gallon) conformal fuel 
tank (CFT) installed just behind the cockpit 
to provide an adequate internal fuel capacity, 
extended range and endurance.

The first MiG-29SMT prototype, Bort 405, 
with the new spine-mounted CFT, made its 
maiden flight on April 22, 1998.  The first full 
standard demonstrator, Bort 917, converted 
from MiG-29SE demonstrator Bort 55, flew 
for the first time in its new configuration on 
July 14, 1998.

The CFT on the MiG-29SMT prototype 
increased the total internal fuel capacity to 
about 6,200 litres (1,637 US gallons).  The 
pronounced hump, however, spoiled the 
sleek and elegant shape of the Fulcrum and 
also slightly affected its performance.  In its 
initial configuration, the CFT had a rounded 

‘beaver-tail’ fairing, while the CFT system 
fitted on MiG-29SMT (9-19) introduced a CFT 
comprising two tanks.  These were installed 
on the upper fuselage without a ‘beaver-
tail’, leaving the original airbrake design 
unaffected.  The forward tank holds 1,400 
litres (370 US gallons) and aft has a capacity 
of 480 litres (127 US gallons).  Compared 
to the original 9-12 variant, the 9-19 holds 
30% more internal fuel with a capacity of 
6,100 litres (1,611 US gallons).  Capacity can 
be further increased by a single 1,500-litre 
(396-US gallon) semi-conformal under 
fuselage tank and two 1,150-litre (304-US 
gallon) under wing tanks.  When the internal 
tanks are full the increased fuel load restricts 
manoeuvrability: the MiG-29SMT is cleared 
to +9G manoeuvring only when carrying less 
than 70% of its internal fuel load.

A different sub-variant, one that does not 
feature the CFT package, produced from 
existing 9-12 airframes, is fitted with new 
avionics and equipment.  Designated the 
9-18, this variant was sold to Yemen, Sudan 
and Eritrea in the early/mid-2000s.

The enhanced combat capability of the 

MiG-29SMT is provided by an all-new open-
architecture avionics system based around 
a Russian equivalent of the MIL-STD-1553B 
data bus.  The instrument panel is dominated 
by two multi-functional colour liquid crystal 
displays (LCDs), although a limited set of 
conventional instruments is retained and 
clustered in the centre of the main panel.

The MiG-29SMT also features an improved 
head-up display (HUD), HOTAS controls and 
in prototype form it was initially offered with 
the upgraded Phazotron NO19MP1 radar 
featuring synthetic aperture mode for high-
resolution terrain mapping.

In June 2000, RSK MiG officials revealed 
that the new-generation Phazotron NO10M 
Zhuk-ME (later re-designated the FGM-129) 
would be offered for the export-standard 
MiG-29SMT.  Employing a mechanically 
scanned slotted-antenna, this pulse-Doppler 
radar has also been integrated into the 

TWO-SEAT FULCRUM

The two-seat version of the Fulcrum was developed in the late 1970s and designated as the 
MiG-29UB with the internal OKB MiG designation Izdeliye 9-51.  The two-seat aircraft uses the 
same basic airframe as the single-seat version, with its second cockpit installed just forward 
of the normal position of the cockpit in the place of the radar.  Consequently the MiG-29UB 
did not have a radar but retained the infrared search and track sensor (IRST) and full close air 
combat capability with heat-seeking missiles and the internal cannon.  It has the same internal 
fuel capacity as the single-seat and its fuselage is only 100mm (4in) longer.  The single cockpit 
canopy sports a periscope for improving the instructor’s forward visibility.
The first prototype, aircraft 951, made its maiden flight on April 29, 1981, while aircraft 
952, joined the flight test programme in April 1982.  It was built at a different plant – Sergo 
Ordjonikidze (formerly known as State Aviation Plant No.21, renamed Sokol in the early 1990s) 
in Gorky (renamed as Nizhni Novgorod also in the early 1990s).  The two-seat MiG-29 received 
the NATO reporting name Fulcrum-B and its production started in 1986.  The type was officially 
commissioned in VVS service in 1991 after the design deficiencies discovered during the joint 
state testing and evaluation were fixed.

A pair of MiG-29UBs from the Lipetsk training centre roll-out after landing at Kubinka Air Force Base in July 2013.  
Stanislav Bazhenov
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MiG-29K/MiG-29M.  It boasts a multiple-
target engagement capability, previously 
missing on classic Fulcrums, with a claimed 
detection range of up to 150km (81nm) and 
an acquisition range up to 120km (65nm) 
against a fighter-size target: the maximum 
target altitude in head-on intercepts is 
82,000ft (25,000m).  The NO10M Zhuk-ME 
offers a plethora of air-to-surface modes, 
such as high-resolution terrain mapping, 
while its maximum detection range against a 
large-size ship is around 300km (161nm), and 
a large-size railway bridge can be detected 
from 120km (65nm).  Phazotron claims the 
positioning accuracy of ground and sea 
targets derived from the radar is within 5m 
(16ft), and resolution is within 3m (10ft).

Phazotron also says the new radars 
– designated NO10M for domestic and 
NO10ME for export customers – are 
compatible with a wide array of latest-
generation Russian-made air-to-air and 
air-to-ground weapons.

The MiG-29SMT can also carry the active-
radar RVV-AE and the extended-range R-27RE/
TE BVR missiles, but the most radical change 
is the introduction of an array of air-to-surface 
precision-guided weapons.  The original 9-12 
carried no guided air-to-ground ordnance, 
whereas the MiG-29SMT can carry a 4,000kg 

MIG-29SD AND MIG-29SMT SPECIFICATIONS
MiG-29SD MiG-29SMT

Dimensions

Wing span 11.36m (37.2ft) 11.36m (37.2ft)

Length 17.32m (56.8ft) 17.32m (56.8ft)

Height 4.73m (15.5ft) 4.73m (15.5ft)

Wing area 38.1m2 (410ft2) 38.1m2 (410ft2)

Weights

Empty operating weight 10,900kg (24,030lb) 11,600kg (25,573lb)

Take-off weight clean 14,300kg (31,525lb) Not available

Take-off weight with two R-27R1  
and four R-600 missiles

15,600kg (34,391lb) 17,000kg (37,478lb)

Max take-off weight 19,700kg (43,430lb) 21,000kg (46,296lb)

Max landing weight 14,200kg (31,305lb) 14,200kg (31,305lb)

Performance

Max speed at sea level 810kts (1,500km/h) 810kts (1,500km/h)

Max speed at high level 1,295kts (2,400km/h) 1,295kts (2,400km/h)

Mach 2.3 2.25

Landing speed 135kts (250km/h) 135kts (250km/h)

Ceiling (clean) 59,000ft (18,000m) 57,400ft (17,500m)

Ceiling with two missiles 57,400ft (17,500m) Not available

G limit +9/-3 +9/-3

Range at high altitude on internal fuel 710km (383nm) 990km (534nm)

Ferry range with one under fuselage tank 2,100km (1,134nm) 2,800km (1,511nm)

Ferry range with one under fuselage tank 
and two wing tanks

2,900km (1,565nm) 3,500km (1,890nm)

1 The MiG-29 was conceived as a light-
weight agile fighter with BVR capability.  
The aircraft can be armed with up to six 
missiles – two BVR R-27Rs with semi-
active radar-homing seekers and four 
heat-seeking R-60s or R-73s for close 
air combat.  The missile payload is com-
plemented by a 30mm GSh-301 cannon 
with 150 rounds.  Rudko/AirTeamImages  
2 The MiG-29K, a dedicated shipborne 
multi-role fighter, is currently being pro-
duced for the Indian and Russian naval air 
arms.  Artyom Anikeev/AirTeamImages  
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(8,818lb) payload including several different 
types of missile: the Kh-31A (AS-17 Krypton, 
range 70km/38nm) and the Kh-35E (range 
130km/79nm) anti-ship missiles, the Kh-31P 
and Kh-25MP (AS-12 Kegler) anti-radiation 
missiles, the TV-guided Kh-29T missile and 
the KAB-500Kr bomb.  Despite this greatly 
increased arsenal, the Russian defence industry 
is still not able to offer a suitable targeting and 
laser designation pod for the MiG-29SMT, 
meaning it does not carry laser-guided weapons 
due to its inability to self-designate them.

Another new system is the SPO-150-1 
Pastel radar homing and warning sensor 
(RHAWS) with expanded functionality, capable 
of cueing the Kh-31A anti-radar missile for the 
suppression of enemy air defences (SEAD) 
role.  The aircraft can also carry the pod-
mounted MSP-418K active radar jammer.

Non-Russian avionics components 
integrated on the export-standard MiG-
29SMT include the Sagem Sigma 95N 
inertial navigation system (INS), which has an 
integrated GPS receiver used for navigation 
and targeting that does not require ground-
based radio navigation aids.  In early 2010, 
the MiG-29SMT was also offered with the 
Russian-made BINS-SP system, which has 
the same functionality of the Sigma 95N.

The MiG-29SMT’s development 

programme was notably protracted due to 
the lack of development funding.  By 2000 
two prototypes and one production-standard 
upgrade had been produced for use in 
the type’s test and evaluation programme.  
Initially the RuAF was seen as the most likely 
customer for the SMT package but it abruptly 
cancelled its mid-life upgrade plans for its 
existing Fulcrum-A and Fulcrum-C fleets in 
the early part of the 2000s.  Once again RSK 
MiG was left to rely on the export market.

Yemen became the launch customer for 
the MiG-29SMT with an order for 18 single-
seat and two two-seat new-build ‘flat-spine’ 
aircraft, the first of which was delivered 
in 2004.  Other operators are Sudan (12 
including two two-seaters) and Eritrea (2).

In March 2006, RSK MiG won its biggest 
export order for new-build MiG-29SMTs 
from Algeria, covering 28 single-seat 
humpbacked examples and six MiG-29UBT 
two-seaters valued at about US$1.3 billion.  
The first fighters were delivered to Algeria 
in early 2007, but by May the process had 
been stopped.  The official reason given by 
the Algerian authorities was the discovery 
of used parts on new-build aircraft.  The 
customer took this as a serious violation of 
the contractual terms and conditions and 
consequently cancelled the whole deal.

Ten MiG-29SMTs and five MiG–29UBTs 
already delivered to Algeria were returned 
to Russia in late 2008.  At the same time the 
Russian government decided to hand over 
all of the returned aircraft and those yet to be 
delivered to its own air force.

In 2009, the first two MiG-29SMTs were 
sent to the RuAF’s 4th Combat Training 
and Aircrew Conversion Centre at Lipetsk, 
while the first frontline unit, the 14th Guards 
Fighter Regiment stationed at Kursk-Khalino 
received its first MiG-29SMTs in February 
the same year.  A follow-on contract for 16 
more single-seat examples – priced at about 
US$530 million – was signed on April 15, 
2014.  All of the aircraft covered in the 2014 
contract are due to be delivered in 2016.

Other MiG-29 customers bought the SMT 
upgrade package.  Peru is reported to have 
purchased eight, valued at US$106.7 million 
in 2012, and Syria received four in 2011.  Both 
nations are known to have opted for the flat-
spine upgrade or 9-18 standard without CFTs.  
At the same time, Myanmar became the last 
customer for non-upgraded MiG-29Bs and 
MiG-29SEs ordering 18 aircraft plus two MiG-
29UB two-seaters for about US$400 million.  
Deliveries of all Fulcrums ordered under the 
contracts listed above are reported to 
have taken place in 2011 and 2012.

1

2

3

4

3 All 28 MiG-29SMTs currently operated by 
the Russian Air Force were inherited in 2009 
and 2010 from the cancelled Algerian con-
tract.  Chris Lofting  4 The initial full-standard 
MiG-29SMT demonstrator made its first flight 
after being converted from the MiG-9SE 
demonstrator on July 14, 1998. It is shown 
armed with an active radar-guided RVV-AE 
missile and a Kh-29T TV-guided air-to-sur-
face missile.  RSK MiG
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The Tigre HAP and the EC725 Caracal 
are the most modern types in service with 

the 4e RHFS.  All images Henri-Pierre Grolleau
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Tigre’s 
The Airbus Helicopters 

Tigre HAD attack 
helicopter has entered 

operational service 
as new weapons 
for it are tested.  

Henri-Pierre 
Grolleau reports
S

ince its � rst combat 
deployment in 
Afghanistan, the Aviation 
Légère de l’Armée de 
Terre’s (ALAT, French 
Army Light Aviation’s) 
Tigre HAP (Hélicoptère 
Appui Protection) has 
been successfully 
engaged on operations 

in Libya, Somalia and Mali where it’s gained a 
reputation for ef� ciency, robustness, reliability 
and maintainability in dif� cult environments.

Over the past year, the ALAT has 
introduced the HAD (Hélicoptère Appui 
Destruction) variant of the Tigre into service, 
which has now been deployed to the Central 
African Republic.  By the end of 2014 the 
ALAT had 50 Tigres – 40 HAPs and ten 
HADs, although one HAP was withdrawn 
from use after an accident in Afghanistan.

Tigre HAP In Combat
The Tigre HAP was � rst used in combat by 
French Army aviators in Afghanistan where it 
was able to operate in a harsh, hot-and-high 
environment, even in the summer, proving 
extremely useful in a range of close combat 
attack scenarios.  A special � t for operations 
there was developed, including a KY-100 radio 
encryption system, sand � lters and additional 
internal and external armour protection.

In Libya, two Tigre HAPs were part of the 
helicopter strike squadron operating from the 
Mistral and the Tonnerre, the two Bâtiments 
de Projection et de Commandement 
(command and projection ships, better 
known as landing helicopter docks or LHDs) 
which took turns to maintain pressure on 
Libyan loyalist forces.

Mali was the Tigre’s next major operational 
theatre.  In the great expanse of the Sahara, 
the helicopters often met strong resistance: 
they were hit on several occasions but proved 
strong enough to � y back to a safe area.

They and other rotorcraft have become 
essential combat tools in the theatre, where 
long distances and the lack of roads present 
major challenges.

Cannon and Rockets
While the Gazelle could only carry one weapon 
system at a time (either a 20mm cannon for 
the Gazelle Canon sub-variant, four HOT 
anti-tank missiles for the Gazelle Viviane or four 
Mistral infrared-guided air-to-air missiles for the 
Gazelle Mistral), the Tigre HAP is armed with 
cannon, rockets and missiles. 

Its 68mm � echette rockets, made by 
Thales af� liate TDA, and its Nexter 30M781 
cannon proved devastatingly accurate 
against Taliban forces in Afghanistan.  In 

Progress
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Libya, Tigre HAPs also flew with Mistral 
missiles which gave them significant 
self-defence capabilities, and three were 
successfully fired at ground targets.

The 30M781 cannon, which fires DEFA 30 
x 113mm ammunition rounds, has become 
the Tigre’s main attack weapon.  It is used 
in conjunction with either the Thales TopOwl 
Helmet-Mounted Sight Display (HMSD) or the 
Sagem Strix roof-mounted sight. 

According to ALAT crews, the gun enables 
targets to be engaged at long distances 
(typically up to 1,500m/4,921ft) with deadly 
accuracy, thanks to the rigid THL 30 turret, 
which minimises dispersion, and the 
sophisticated fire control system developed 
for air-to-air and air-to-ground engagements.  

Such is crews’ confidence in the cannon’s 
precision that targets have been engaged 
while friendly ground forces were only 50m 
(164ft) away.  Firing the gun is impressive, 
the whole cockpit vibrating, and when firing 
sideways the airframe yaws in the opposite 
direction because of the recoil forces. 

At night, pilots admit they are blinded by 
the muzzle flash and their night-vision devices 
integrated into the TopOwl take about a 
second to recover.  This is why they fire very 
short bursts of only five or ten rounds. 

All recent operations have shown the 
choice made by France to adopt a 30mm 
cannon turret for its Tigre was the right one.  
The German Tiger KHS (Kampfhubschrauber, 
or attack helicopter), formerly the Tiger 
UHT and armed only with rockets, anti-tank 
missiles and one axial 0.50in (12.7mm) 
machine gun pod, has proved less efficient 
and flexible than the HAP for current combat 
operations.

TDA rockets are fitted with an F3 rocket 
motor and the Multidart 29AMV (Anti-Matériel 
et Véhicules) warhead which releases 36 
flechettes, each the size of a pen, to attack 
lightly armoured/hardened targets or enemy 
troops in the open at distances of up to 
4,000m (13,123ft).  Flechette dispense is 
controlled by a programmable time fuse and 
the darts are released about 300m (1,000ft) 
ahead of the aiming point.

For long-range missions, the Tigre flies 

with one or two external fuel tanks, although 
the normal configuration is one tank plus 
three rocket pods – one with 22 rockets and 
two with 12 rockets each, for a total load 
of 46 weapons).  It also carries 450 30mm 
rounds for the cannon.

Anti-Tank Missiles
It had always been intended that two Tigre 
variants enter French service, so the ALAT 
now also fields the Tigre HAD, which can fire 
anti-tank missiles.  The Spanish Army has 
followed a similar path, first procuring six 
HAPs before accepting 18 HADs; all its HAPs 
are to be upgraded to HAD standard.

While the Tigre had been cleared to carry 
68mm rockets and Mistral air-to-air missiles 
in addition to its internal 30mm 30M781 
cannon, the HAD can also fire the AGM-
114N1/K1A Hellfire sourced from the US.  
The Spanish defence ministry has meanwhile 
chosen Israeli Spike ER missiles instead of 
Hellfires for its HADs. 

The AGM-114N1 is equipped with a 
thermobaric warhead while the AGM-

114K1A features a tandem hollow charge 
with a metallic sleeve to generate fragments.  

To operate at a higher weight, the new 
Tigre HAD variant has uprated Turbomeca 
MTR390-E turbines which offer about 
14% more power than the earlier MTR390-
2C fitted to the HAP.  They have enabled 
maximum take-off weight to be increased 
from the HAP’s 6,100kg (13,436lb) to 
6,600kg (14,537lbs), boosting the HAD’s 
payload even in hot-and-high environments.  
New internal armour plates have also been 
adopted to improve aircrew protection.

The HAD’s avionics and mission system 
suite was upgraded to accept Hellfire 
missiles and NATO-standard 70mm rockets 
and the Strix sight extensively modified to 
accommodate the laser designator required to 
illuminate a target before unleashing a Hellfire 
– the new version being a close derivative 
of the Australian Tigre ARH’s Strix-T.  It now 
offers four magnifying options instead of the 
HAP’s two and a higher-quality TV sensor to 
identify targets at much longer ranges.

Three firing modes are available for Hellfire 
attacks: single shot; rapid firing, with one 
shot every eight seconds; and ripple firing, 
with one fired every two seconds.

Apart from the AGM-114 quadruple 
launchers, there are few external differences 
between the HAP and the HAD, but two small 
identification friend or foe (IFF) blade antennas 
just in front of the forward windscreen 
distinguish the latter.  The new IFF interrogator 
can operate in Modes 4 and 5.

The TopOwl’s functionalities were 
expanded too, with improved symbology, 
and the Tigre HAP’s head-up display does 
not feature on the HAD model.

HAD at Phalsbourg
The 1e Régiment d’Hélicoptères de Combat 
is stationed at Phalsbourg in northeast 
France.  Selected as the first Tigre HAD 
base, it underwent major infrastructure work 
to accommodate the type and the NH90 
Caïman.  By November 2014, two HADs 
were operational with the 1e RHC and two 
more were due to have been delivered by the 
end of the year.

Another five will be delivered in 2015 and 



1 Tigre HAD demonstra-
tor s/n 6001 F-ZWPB has 
been heavily involved in trial 
programmes including the 
RPM rocket.  2 A rocket 
launcher (right) and modi-
fied rocket launcher with a 
high-speed cameras (left) 
on Tigre HAD demonstra-
tor s/n 6001.  The trial fit 
was developed by DGA EV 
engineers.  3 Eight Hellfire 
missile firing markings 
adorn Tigre HAD demon-
strator s/n 6001 F-ZWPB.
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4E RHFS TIGRES IN ACTION

The 4e Régiment d’Hélicoptères des Forces Spéciales (RHFS), a dedicated special forces 
helicopter regiment, is equipped with Gazelles, Pumas, Cougars, Caracals and Tigres for 
an array of missions behind enemy lines, from land bases, forward operating bases or naval 
vessels.  These include reconnaissance and intelligence gathering, hostage liberation, terrorist 
interdiction, destruction of key targets, sniper support and airborne assault.
The 4e RHFS took on its fi rst Tigre HAP in early 2010 and was initially allocated four, but the 
number was recently boosted to six in recognition of the unit’s increasingly important role in 
Mali.  They serve with EOS6 (Escadrille d’Opérations Spéciales 6), at Pau. 
Tigre aircrews of 4e RHFS fi rst fl ew operationally in Afghanistan alongside their 5e RHC 
colleagues, gaining combat experience and refi ning their tactics.  The 4e RHFS then provided 
crews and airframes for the Libyan confl ict and later took part in operations in Mali, fl ying deep 
into the desert to hunt high-value targets; and Somalia to attempt to free a French hostage.
In the Sahara, 4e RHFS Tigres are now part of the Sabre special forces task force where they 
excel because of their speed and endurance: while a Gazelle can barely follow a Puma, a Tigre 
can stay with a Caracal over very long distances.  So the Caracal and Tigre are operated together.
In the near future, all 4e RHFS Tigre HAPs will be either upgraded to HAD standard or replaced 
on a one-to-one basis by new-build HADs. 

by 2019 the regiment will be equipped with 
23 HADs, leaving around ten SA342 Gazelles 
with the unit; it currently has 23.

Within the 1e RHC, the Tigre HADs 
are currently operated by Escadrille 
d’Hélicoptères d’Appui Destruction 1 
‘Gerfaut’ (support/destruction helicopter 
� ight – EHAD1).  Escadrille d’Hélicoptères de 
Reconnaissance 1 ‘Griffon’ (reconnaissance 
helicopter � ight – EHR1) and Escadrille 
d’Hélicoptères d’Attaque (EHA, or attack 
helicopter � ight) ‘Raven’ both retain the 
trusty SA342 Gazelle.

Under current plans EHAD 2 will be 
created in late 2015 or early 2016, probably 
from EHA ‘Raven’, and will re-equip with the 
Tigre HAD.

The HADs were initially delivered in a 
Block 1 interim standard.  After service entry, 
software glitches were identi� ed which have 
now been corrected thanks to the advent of 
the improved HAD Block 2 standard, which 
facilitates the use of all weapons in the full 
spectrum of missions envisaged for the type.  
Two Tigre HADs have now deployed to the 
African Central Republic to support French 
troops conducting peacekeeping operations.

Low-Cost Precision Weapons
The Tigre programme took a signi� cant step 
on June 3, 2014 when HAD demonstrator c/n 
6001 (F-ZWPB), � red an RPM (Roquette à 
Précision Métrique, metric precision rocket) 
at a target off the coast at Biscarrosse near 
Bordeaux. 

Various low collateral damage precision 
weapons have been designed for use on 
the helicopter in a wide range of scenarios, 
including the BAE Systems Advanced 

Precision Kill Weapon System (APKWS), 
Lockheed Martin’s Direct Attack Guided 
Rocket (DAGR) and the Raytheon Talon.

The new weapons had to be affordable, 
with much lower acquisition costs than 
HOT, TOW or Hell� re anti-tank missiles.  
The French defence procurement agency, 
the DGA, has a large-scale programme 
to produce smart munitions, including 
helicopter-launched rockets, mortar and 
artillery shells (120mm and 155mm) and 
tank cannon shells (105mm and 120mm).  
To reduce development, production and 
ownership costs, the agency set out to 
develop common components for all these 
precision munitions, including guidance 
algorithms, guidance systems’ semi-active 
laser seekers and inertial measurement units, 
electronic calculators and control actuators.

TDA’s RPM Rockets
TDA’s 68mm rocket in service on the Tigre 
was chosen as the basis for the RPM – 
which is unusual in that it relies on induction 
technology for programming and � ring, 
obviating the need for any wires between the 
launcher and the rocket itself.

Thanks to a programming coil, the rockets 
do not require umbilicals and connectors for 
motor ignition and fuse setting.  This means 
the aircraft can be rearmed much faster and 
no loose parts are produced when � ring 
the weapons, a major safety improvement 
over ‘traditional’ rockets which project 
high-velocity debris and cause structural 
damage.  Maintenance for the launchers is 
also minimised.

As the programming unit and induction coil 
can transmit additional targeting information/

mission data to the rocket, such as laser codes, 
the RPM system has potential for the future, 
keeping development costs under control.

The RPM weighs 8.5kg (18.7lb), about 1kg 
more than the unguided � echette rocket, and 
can hit targets 7km (4.35 miles) away with 
accuracy.  RPM development began in 2009, 
� rst with the design of the small-diameter 
laser seeker, modi� cations of the rocket 
motor and stabilising of the � ns borrowed 
from the standard unguided model.  Then 
ground tests and surface-to-surface � rings 
were conducted to make sure it worked as 
planned.  The � rst unguided separation trial 
was carried out from a Tigre in January 2013 
as part of the � ring envelope expansion.  
In April 2014, a second � ring ensured the 
guidance system would be able to follow 
pre-programmed orders.  A guided � ring trial 
followed in January 2014. 

Trials Programme
During a June 2014 test, Tigre 6001’s target 
was anchored at sea off the Biscarrosse test 
range with target illumination provided by 
a DHY-307 laser designator on the shore.  
Rocket � ring was at 70kts (129km/h), 3,400m 
(11,154ft) from the � oating target, and a direct 
hit was scored by the crew of Lieutenant-
Colonel Christophe Lèbre, DGA Essais en Vol 
Chief Helicopter Test Pilot at Cazaux.

DGA EV is in charge of the RPM trials 
and its engineers have come up with an 
innovative solution for rocket trajectrography 
when the weapon leaves its launching tube: 
they’ve heavily modi� ed and instrumented 
a standard 22-round launcher with high-
speed cameras.  This helps con� rm TDA’s 
predictions and validate mathematical 
calculations as part of the wider performance 
test and safety trials.

The DGA EV and TDA will now focus 
on trials against mobile targets and 
progressively expand the � ring envelope.  
They will also check military ef� ciency of the 
low collateral damage warhead and integrate 
the rocket into the Tigre’s weapon system. 

Tigres Mk2 and Mk3
The French Ministry of Defence is planning 
another round of upgrades for its Tigres 
to increase the type’s digital connectivity 

4e RHFS Tigres were the fi rst to 
operate with an external fuel tank.
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and combat ef� ciency.  The HAD Block 2 is 
lethal but, looking further ahead, the French 
Army and Airbus Helicopters have already 
launched studies for Tigres Mk2 and Mk3 to 
be armed with RPM rockets. 

“Tigre Mk2 could be compared to a Tigre 
HAD++,” Lieutenant-Colonel Andjy Zouag, 
the Tigre project of� cer within the French 
Army HQ, told AIR International.  “The Mk 2 
will be equipped with the SIT-ALAT [Système 
d’Information Terminale de l’ALAT, ALAT 
Terminal Information System] data link and 
with an improved Strix targeting sight.  The 
whole targeting system will be ameliorated, 
from the sight itself to the multi-function 
displays, to offer a colour presentation 
instead of the current monochromatic one.

“We’re currently waiting for a decision 
from higher echelons to determine how 

many aircraft will be upgraded to Mk2 
standard.  “We’re conducting an analysis of 
alternatives to decide whether we should 
bring HAPs or HADs to this standard.  
Under the latest plans, deliveries could 
start in 2019.”

Longer term, the ALAT plans to switch to 
the even more improved Tigre Mk3, which 
could be considered as a kind of midlife 
update.  “The French MoD and the French 
Army have published a common report that 
calls for an entry into service in the 2023-
2025 timeframe,” explained Zouag.  

“The precise content of the upgrade 
has not been decided yet, but we will aim 
at signi� cantly increasing the observation 
and attack capabilities of the Tigre.  The 
replacement of the Hell� re missile will be 
on the agenda, and the Multi-Role Combat 

Missile offered by MBDA could be an 
ideal contender.  It will allow collaborative 
engagements to be carried out, with 
target designation by another asset on the 
battle� eld.

“The self-defence/electronic warfare 
suite will be completely upgraded and the 
adoption of a system to detect small arms 
� re is seriously envisaged.  Germany, France 
and Australia all collaborate on this project, 
but so far Spain has decided to postpone 
its commitment for its own Tigres and has 
opted for an observer status.”

French Tigres have logged thousands of 
combat � ying hours in Afghanistan, Libya, 
Somalia and Mali.  Although procurement 
numbers have been cut, France is investing 
huge amounts of money to keep its 
Tigres ahead of the threats.

1 Four Hellfi re training rounds mounted on a Tigre HAD at Le 
Luc.  2 Only the Tigre HAD is fi tted with these two identifi cation 

‘friend or foe’ interrogator blade antennas.  3 Two Tigre HADs at 
Valence during their delivery fl ight from Le Luc to Phalsbourg.
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An A-10C Thunderbolt II from the 23d Fighter Group parked on the flight line at Avon Park Air Force 
Range, Florida.  Airman 1st Class Ryan Callaghan/US Air Force

Thunderbolt
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T
welve Fairchild A-10C 
Thunderbolt II attack 
aircraft of the Indiana 
Air National Guard’s 
122nd Fighter Wing and 
300 personnel were 
ordered to deployed 
to the Middle East 
following the start of 
air operations against 

the Islamic State of Syria and the Levant in 
August 2014.  The wing was operational in 
theatre by early October.  Once again the 
A-10 was being called to combat.  But this 
may prove to be its last war.

The A-10’s role in its longest-running war, 
in Afghanistan, is coming to an end.  The 
type was first deployed there in March 2002.  
The last combat rotation to Bagram Air Base, 
which started in April 2014, was scheduled 

to end in December, when the 303rd Fighter 
Squadron, an Air Force Reserve Command 
unit, was due to return to its home at 
Whiteman Air Force Base, Missouri.

Yet, in 2014, these deployments were 
overshadowed by the air force’s plan to retire 
the A-10 from service.  While this attracted 
Congressional opposition and a likely one-
year reprieve for the A-10 force, the longer-
term problem remains: The US Air Force has 
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Has the A-10 deployed for what might be its 
last war?  David Isby finds out
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to deal with ageing aircraft, increasing costs 
and decreasing spending.

The service’s decision was taken as a 
way of cutting costs and retaining five high-
priority aircraft procurement programmes 
(of which the F-35 Lightning II Joint Strike 
Fighter is the most expensive) while 
sustaining operational readiness.

Targeting the Thunderbolt
It surprised no one in the defence media 
when the USAF opted to remove A-10s 
from its force structure completely in 
the fiscal year (FY) 2015 budget request, 
submitted to Congress in March 2014.  
This included, as anticipated, details of 
how the A-10 was to be subjected to the 
service’s first ‘vertical cut’.  Rather than 

incrementally reducing the A-10 force 
structure, the air force proposed retiring 
164 A-10s in FY2015 and all its 283 A-10s 
by FY2019.  The only other aircraft to be 
subjected to a vertical cut in the budget 
request was the long-serving Lockheed 
Martin U-2 high-altitude reconnaissance 
and surveillance aircraft.

The air force is still considering other 
aircraft for future vertical cuts – suggesting 
the Boeing KC-10A Extender tanker may 
be added to the list in March 2015.  General 
Michael Hostage, commander of Air Combat 
Command’s, said on September 16, 2014 
that vertical cuts were imposing “near-term 
risks such as cutting certain capabilities like 
the A-10 (and U-2) to develop longer-term 
capabilities that counter our most likely and 

most dangerous threats”.
He added: “The only way to shrink the 

budget as drastically as we’re being directed 
to do is to shed force structure.  I don’t want 
to cut the A-10 (or the U-2).  I just don’t have 
the direct replacement for those systems.”

By cutting the A-10, the US Air Force 
hoped to realise $4.2 billion in savings – $3.7 
billion in the first five years and $500 million 
in cancelled modernisation costs, mainly 
from the wing replacement programme.

The attraction of the vertical cut is it 
allows for all its supporting personnel and 
infrastructure – such as ammunition for its 
30mm internal cannon, training courses 
or spare parts stocks – to be removed 
as well.  If the air force retained just 42 
re-winged A-10Cs, its saving would be 

reduced to some $1 billion.  For this reason, 
Congressional proposals to store some or all 
retired A-10s have been unenthusiastically 
received.  US Air Force chief of staff General 
Mark Welsh said in Washington on April 23, 
2014: “If we don’t divest the A-10s, it’ll all 
unravel.”

The air force leadership made a strong 
argument.  They portrayed the A-10 as 
an ageing 1960s design.  Even the US Air 
Force’s flagship single-mission combat 
aircraft, the Lockheed Martin F-22 Raptor 
– which inherited a ‘not a pound for air-
to-ground’ design philosophy – is today 
undergoing costly upgrades to give it a multi-
mission air-to-ground capability.  Without 
upgrades, the A-10 does not fit well with the 
network-centric future of war the air force 
envisages either.  Lt General Stan Clark, 
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director of the Air National Guard said: “The 
air force needs to move on the concepts 
of Air Force 2023 [a force development 
roadmap document] and I don’t see the A-10 
being part of that.”

And General Hostage explained the 
A-10 would not survive operating in threat 
environments where it would be opposed 
by integrated air defence systems, such as 
Syria.  Meanwhile, General Clark noted in 
September that “the Ukrainian airliner and 
fighter aircraft shoot-downs show the future 
threat envelope we are likely to face – we 
have to move on”.

Back in April, General Welsh had said 
the A-10 “will not be part of the solution” to 
winning a high-end fight.  All of this must 
have been reassuring to the Indiana Air 

National Guard as it deployed.
The US Air Force plans to use other, multi-

mission aircraft – manned and unmanned 
– for the close air support (CAS) role, the 
A-10’s speciality, General Clark saying: “CAS 
is a mission, not a capability.”  The air force 
points out that, in recent years, F-16s have 
flown more CAS sorties than A-10s and 80% 
of all CAS missions were flown by aircraft 
other than A-10s.

But the figures – 121,653 CAS sorties 
flown between 2006 and 2014, only 8,691 
of which included the use of weapons 
– have been criticised as misleading, 
counting sorties in which Rockwell B-1Bs 
overflew targets at altitude without releasing 
weapons as the same as hard-fought battles 
where A-10s emptied their Gatling guns’ 
magazines.  Nor did the air force include 

CAS sorties flown from 2002 to 2006, when 
A-10s operating inside Afghanistan carried 
the burden of the mission.

The US Air Force also sees the future 
of CAS as being with precision-guided 
munitions (PGMs).  “The weapon kills 
the target,” General Clark said, “not the 
platform.”  PGMs can be delivered accurately 
at high altitude (above the range of most 
man-portable surface-to-air missiles) and 
high speed (‘speed means life’ in air combat 
has been a truism for decades).

The A-10’s unique internal 30mm GAU-8 
Gatling gun, designed for diving strafing 
attacks, offers high accuracy and limits 
collateral damage.  While A-10s have still 
had to come down to low altitude to fight 
the battles they were designed for, relying 

on their built-in survivability (two Maryland 
Air National Guard A-10 pilots were 
awarded the Distinguished Flying Cross 
in 2014 for such an action in Afghanistan), 
most of the type’s kinetic action in recent 
years has not called for it.

Thunderbolt Supporters
The air force was well aware its vertical cut 
plan for the A-10 would not be well received 
either in Congress or the country as a 
whole.  Congress had passed legislation to 
prevent the service from retiring any A-10s 
in 2014 and was sceptical of its argument 
that this was the best way to pay its bills.  
US Air Force credibility with Congress has 
yet to recover from multiple setbacks in 
recent years.
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The air force was also seen to have been 
hostile to the A-10 for decades, withholding 
funding for upgrades and transferring aircraft 
to the Air National Guard (ANG) and the 
Air Force Reserve Command (AFRC) while 
preferring to invest in high-performance 
fighters like the F-22 Raptor and F-35 
Lightning II.

In the 1980s, the service wanted to 
replace the A-10 with a modified version 
of the General Dynamics F-16 dubbed the 
A-16.  And in 1990, there were Congressional 
hearings on proposals to transfer the A-10 
force to the US Army; they were not intended 
to change policy, but to show that Congress 
wanted the air force to pay more attention to 
the A-10 – or else it was within its power to 
divest the CAS mission, and the funding for 
it, altogether.

With most of the A-10 force now assigned 
to the ANG and AFRC, the units flying the 
aircraft tend to be fiercely defended by 
their states’ senators and representatives 
in Congress.  With fewer active-duty units 
concentrated at large bases, A-10s are now 
the only military fighter aircraft flying in many 
states.  Retiring the force would mean not 

only a loss of jobs, but a demonstration to the 
voters’ of a lack of power in Washington DC.

The air force’s vertical cut plan 
emphasised that replacement aircraft, 
manned or unmanned, would be provided 
for all ANG and AFRC A-10 squadrons.  This 
meant it could advise affected senators 
and representatives that, “if the plan goes 
ahead now, your local unit will be assured a 
future after the A-10s have gone.  But if it is 
delayed, there may be no aircraft, or money, 
to re-equip the squadrons when the A-10s 
finally have to be replaced.”

Active-duty A-10 units – notably the 
training squadrons at Davis-Monthan Air 
Force Base, Arizona – would not be replaced 
in the near term under the plan.  And F-35As 
will not be available to start replacing A-10s 
until 2021.

Congressional opposition to the vertical 
cut was led by Senator Kelly Ayotte 
(Republican, New Hampshire) whose 
husband is a former A-10 pilot.  She 
persuaded a number of senators – including 
John McCain (Republican, Arizona) – that 
the US Air Force plan does not provide an 
alternative capability for close air support.

The A-10’s supporters were not limited to 
Congress and the units equipped with them.  
Designed from the outset as a specialist air-
to-ground platform, the A-10 has been much 
appreciated by US Army and US Marine 
Corps units that have seen it in action, and 
they remain strong supporters.

And US Army Chief of Staff General 
Raymond Odierno told the Senate Armed 
Services Committee in May that relying on 
non-specialist air force aircraft for CAS “is 
not the same”.  He said his troops “believe” 
in the A-10 while comparable support by the 
F-16 “is not visible to them”.

The end of the A-10 force would also pose 
challenges for CAS and peacetime training 
for all the US services.  This would also apply 
to allied forces that fight and train with them, 
such as Australia’s, the UK’s and Canada’s.  
For years, the expensive but vital task of 
training forward air controllers and ensuring 
their proficiency in directing airstrikes has 
included A-10s.  The aircraft is relatively 
cheap to operate and maintain (its $17,400 
per hour cost is 24% less than F-16’s), and 
with a mission availability rate of 75% it’s 
likely to be able to fly when required.

The A-10 has also specialised in the 
‘Sandy’ mission, maintaining RESCAPs 
(rescue combat air patrols) as part of CSAR 
(combat search and rescue) missions.

The A-10 community – large enough to 
generate its own senior officers and outside 
supporters – has reached a critical mass of 
experienced operators and planners thinking 
about how to solve problems outside the 
mainstream and preferred bureaucratic 
repertoire of the air force (and its focus on 
fighters and large bombers, etc).

The A-10 units are CAS subject matter 
experts in a way that a multi-mission squadron, 
no matter how capable, could not be.

Congress and the Future
Congress did not approve the air force 
plan, General Clark saying: “The A-10 
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is going to be around with us for a 
while longer.”  Last year the House of 
Representatives voted to block the plan 
but did not allocate money to keep 
the A-10s operational.  The Senate 
appropriations bill meanwhile reallocated 
operational money to keep them for 
another year while staying within the 
baseline Department of Defense budget.

But while Congress made it apparent 
the plan would not become law in 2014, 
its inability to pass either the defence 
authorisation or appropriations bill which 
could be signed into law meant it could not 
act or put in place a longer-term alternative.

The White House has also indicated that 
President Obama may veto any bill that 
forces the air force to retain the A-10.  In 
the absence of a sustainable alternative 
approved by Congress – which in recent 
years has demonstrated that it is politically 
unable to close bases or reduce personnel 
costs – the air force may well reprise the 
proposal for an A-10 vertical cut in FY2016 
or beyond.

Even while planning for the proposed cut, 
the US Air Force has continued to invest in 
the A-10.  The wing replacement programme 
is continuing, funded at $47.6 million in 
FY2014.  It is also considering a cockpit 
display upgrade and on September 9 the 
service announced a $46 million overhaul 
and maintenance contract for Pacific Air 
Forces A-10s with Korean Airlines’ (KAL) 
Osan facility.

The air force also hosted an industry 
day on October 1 to discuss its acquisition 
strategy for contractors to carry out logistics 

and sustainment support of the A-10’s 
Aircrew Training Systems.  Yet, as recent 
cuts to the F-16 CAPES (Combat Avionics 
Program Extension Suite) programme 
show, the service – especially Air Combat 
Command – is reluctant to invest in legacy 
forces that would end up competing for 
diminishing resources with next-generation 
aircraft, especially the F-35.

Even though the A-10 is respected by 
soldiers, marines and senators alike, and 
avoided the cut in 2014, trends are running 
against it.  Without vertical cuts it will be 
hard to find alternatives to the US Air Force’s 
need to reduce force structure to preserve 
readiness and investment in next-generation 
procurement programmes.  General Hostage 
said: “I’m pessimistic about what’s going 
to happen with this budget... Worst-case 

scenario is we’re told we can’t cut any of the 
force structure we need to cut – but don’t get 
any extra money to keep it.  Then my choice 
is to either kill off future investment or reduce 
readiness.”

The US Air Force may be looking at a 
series of crises in the future that could 
overshadow the issues surrounding the 
A-10 in 2014.

1 An A-10C Thunderbolt II (serial number 78-0598/’FT’) from the 74th Fighter Squadron based at 
Moody Air Force Base, Georgia, lands on a sand strip at the White Sands Missile Range, New Mexico.  
Airman 1st Class Ryan Callaghan/US Air Force  2 An A-10 fires a volley of 30mm rounds at a target on the 
Saylor Creek Range in Idaho during gunnery competition Hawgsmoke 2010.  TSgt Jeff Walston/US Air 
Force  3 A-10C Thunderbolt II 80-0269, from Michigan Air National Guard’s 107th Fighter Squadron, 
taxies in during Exercise Angel Thunder 2014 at Davis-Monthan Air Force Base, Arizona.  MSgt David 
Kujawa/Michigan Air National Guard
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1 The NH90 and its highly trained aircrew of three is most at home operating at 
low level over the sea. All photos Ian Harding and Nick Martin   2 Low-level NAVEX 
complete, Cornwall’s historic Godrevy Lighthouse provides the stunning backdrop 
for NH90 N317. 
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A
n important milestone 
was reached in 
the Dutch Defence 
Helicopter Command 
(DHC) NH90 NFH 
(NATO Frigate 
Helicopter) programme 
at Royal Naval Air 
Station Culdrose, 
Cornwall on December 

4, 2014.  The three NH90s deployed there 
departed Culdrose together to participate in 

the Royal Navy’s much-acclaimed Flag Of� cer 
Sea Training (FOST) exercises.

The Netherlands was the � rst customer to 
receive and operate the NFH variant (ordered 
in June 2000, delivered in April 2010).  The 
type is speci� cally equipped to undertake day/
night maritime combat operations from ships; 
autonomous anti-submarine warfare (ASW), 
anti-surface warfare (ASuW), search and rescue 
(SAR), vertical replenishment (VERTREP), troop 
transport, medical evacuation (MEDEVAC) and 
other amphibious support roles.

Cornish Deployment
The Royal Netherlands Navy (RNN), based 
at Maritime Air Station De Kooy, Den 
Helder deployed to Culdrose for many 
years undertaking operational training and 
evaluation (OT&E) during FOST exercises 
with the AgustaWestland Lynx (withdrawn 
from service during September 2012).  Some 
30 months since its last NFH deployment, 
the RNN was keen to return.  Relations 
between the two nations are so good that 
base personnel jokingly say they leave the 
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  A deployment to RNAS Culdrose brought major
 benefi ts to the Royal Netherlands Navy NH90 
NFH’s evolution in service.  Ian Harding reports

Neptune’s 
     Return

Dutch 

keys to the squadron ‘under the mat’ when 
their Dutch counterparts are visiting.  With 
the Merlin Force deployed on various global 
operations, including 820 Naval Air Squadron 
supporting the UK’s international Ebola 
efforts in Somalia (Operation Gritrock), DHC 
personnel were left to their own devices 
within 820 NAS facilities for the deployment 
duration (November 24-December 12).  “It’s 
fun here and feels more like a homecoming,” 
commented Cdr Martin Mos, Commanding 
Of� cer 860 Squadron.

For 824 NAS, the RNN visit was timed 
perfectly, with two courses under way: an 
aircraft conversion phase course doing basic 
radar training and an operational conversion 
phase, or OCP.  With three observers on the 
OCP and two Dutch observers on their OCP, 
the conversion phases were at similar stages.

The RNN’s main objectives were to:
•  Test and evaluate key NH90 NFH 

systems.
•  Complete crew training for all roles: 

pilots, observers/tactical co-ordinators 

(TACCOs) and sensor operators (SENSOs).
• Participate in dedicated active FOST 

anti-submarine case exercises (CASEX), 
including the ‘Thursday War’, with the 
Merlin Force, frigates and submarine.

•  Develop key maritime tactical skills 
(ASW/ASuW) with the Merlin Force.

The RNN has two squadrons fl ying the 
NFH90: 7 Squadron, which led the UK 
deployment, is primarily tasked with aircrew 
training (pilots, TACCOs, SENSOs, divers 
and technicians), developing shipborne � ight 
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operations, and the OT&E of the aircraft and 
systems.  The frontline unit is 860 Squadron.

“I was eager to plan FOST again for 
various reasons,” Cdr Mos explained.  “When 
you deploy overseas with three aircraft, 
operations are more focused and we achieve 
more.  De Kooy is very similar [to Culdrose] 
in terms of its meteorology and geography, 
being surrounded by water.  We have ships 
at De Kooy but no submarines because the 
water in the North Sea is too shallow.  The 
weather is challenging here but importantly, 
the naval assets and exercise infrastructure 
is co-ordinated and very well established.  In 
this environment, aircrew and technicians 
get to know the aircraft, understand the 
problems and hence we achieve more.”

This deployment enabled the RNN to 
expand its operational crew training efforts 
for pilots and divers (wet/cliff winching, 
deck landings) as well as tactical training 
for TACCOs and SENSOs.  With training 
opportunities at De Kooy reduced by 
aircraft delivery and system delays, 
personnel were eager to take advantage 
of this deployment’s mission intensity as 
TACCO Johan (surnames were withheld 
for security reasons) confirmed.  “We have 

more operational flying hours aboard a ship 
or during this deployment than at home.  
Our technicians work on the same aircraft 
24/7.  They therefore get to know the aircraft 
which ultimately helps to increase hours.  
Small technical issues at home will likely 
see a mission cancelled and further training 
lost.  During the last two weeks we’ve flown 
80 hours which would take more than one 
month at De Kooy.”

Approximately 60 DHC aircrew and 
technicians deployed to Culdrose, the 
aircrew comprising five sets of those in 
essential roles (pilot, TACCO, SENSO).  
Senior DHC officials also visited to witness 
NFH operations.

Dutch NH90 Order
Personnel confirmed 13 of the 20 helicopters 
ordered in 2000 have been delivered to 860 
Squadron (the last arrived in July 2013).  The 
type was deployed on the European Union’s 
Operation Atalanta anti-piracy mission 
in Somalia and the NATO Ocean Shield 
counter-drug missions in the Caribbean.  
After that, the Dutch Minister of Defence 
Jeanine Hennis-Plasschaert announced 
on June 27, 2014 the Netherlands was 

suspending future NH90 deliveries until NH 
Industries produced solutions to counter 
the excessive wear and tear and corrosion 
discovered in aircraft returning from these 
operations.  On December 16, it was 
announced that the Dutch MoD and the 
consortium had reached a compromise 
agreement to resolve these issues, enabling 
NH90 deliveries to resume.

The order for 20 aircraft remains as 
planned, 12 NFH and eight Tactical Transport 
Helicopter (TNFH) variants, although this mix 
may change as 860 Squadron has received 
14 complete mission equipment sets.  These 
include ground communication equipment, 
the Mission Planning and Analysis System 
(MPAS), a digital map, ballistic protection, 
cable cutters, self-sealing fuel tanks, Mk46 
machine gun (M3M) and an aircraft data 
recorder.  All will be delivered equipped for 
autonomous maritime shipborne operations 
with six to eight aircraft eventually ‘de-scoped’ 
for other tactical land-based operations.  
Personnel confirmed final decisions still 
have to be made regarding these changes 
but they will likely include removing some 
sonar elements and the radome underneath 
to accommodate equipment for land-based 

1 Neptune Flight departs RNAS Culdrose to complete their FOST ASW/ASuW exercise, alongside 824 NAS and other surface/sub-surface vessels.   
2 Approximately 50% of the deployed DHC force was made up of maintenance personnel, who worked 24/7 to ensure all operational objectives were met.   
3 A crew prepares for an ASW/ASuW FOST exercise.  4 No 860 Sqn’s Badge and motto ‘Arcens Affligo’.  5 Cornwall’s weather provided the additional chal-
lenge RNN aircrew demanded to test their aircraft.
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tasks including confined 
area landings.  Ground 
radome clearance is only 
110mm (4.4 inches).

Deployed 
Capability
Cdr Mos confirmed the first 
aircraft accepted by the DHC 
were in Meaningful Operational 
Capable (MOC) configuration.  
The mission capabilities of these aircraft 
are limited compared with the first Full 
Operational Capable (FOC) examples 
received in mid-2013.  While both MOC and 
FOC aircraft are considered mission 
deployable, they will only be 
deemed deployable combat 
ready when they are all 
configured the same.  This 
requires each helicopter 
to have its long-range 
sonar operational, sonar 
dispensers aboard and all 
other systems completely 
tested, especially the 
air warfare system (AWS) 
and the electronic support 
measures (ESM): 2015 is a 
critical year in this respect.

NFH Layout
The white-grey colour scheme of the Dutch 
NFH is distinctive and allows for easy 
identification of the main external features 
which are:

•  The HELRAS DS-100 (Helicopter 
Long Range Active Sonar).  The ‘wet’ end 
of this system comprises a descending 
vertical transmitter array of seven projector 
elements and a receiver array of eight 
hydraulically driven arms that expand to 
a diameter of 2.6m when deployed.  The 
DS-100 is capable of operating at depths 
to 500m, sufficient to achieve unparalleled 
direct path coverage to a target.  Low-
strength targets moving at slow speeds are 
detected through the use of high-resolution 
Doppler processing and long shaped pulses.  
Extended duration wide bandwidth FM 
pulses (up to five seconds) are available to 
detect the near-zero Doppler target as well.  
The low (1.38kHz) active centre frequency 
designed into the DS-100 using proprietary 
transducer and beam-forming technologies, 
allows multiple boundary interactions, 
reduced reverberation contamination of the 
received signals, and interoperability with 
shipboard sonars and sonobuoys in bistatic 
or multistatic employment.

•  A nose-mounted FLIR (forward 
looking infrared) featuring manual and auto 
track modes and a 4x zoom in all three 
available fields of view.

•  The Thales 360° European Navy Radar 
surveillance system which is integrated 
with the radar and navigation systems.

•  A 400kg cargo hoist for load- and 
off-load tasks which is capable of lifting the 
winchman and one person during in-flight 
rescue with a combined weight of 270kg.

•  Electronic warfare system antennas.
•  Omni-directional antenna.
•  Heavy stores carrier attachment.
•  Chaff and flare dispenser.
•  Deployable beacon.

The standard NFH crew 
complement is three: a 
pilot, TACCO (responsible 
for mission management) 
and a SENSO or load 
master, sitting at the 
mission console, which 

is traditionally fitted on the 
port side of the rear cabin.  

The SENSO operates all the 
sensors, acoustics, the sonar 

equipment, radar and ESM plus the rescue 
hoist and other equipment when fitted as 
the TNFH variant.  They process system 
information, present it to the front crew 

who can then decide how to deploy.  
Mission planning is also the 

primary responsibility of the 
TACCO and SENSO which is 
achieved using the NFH’s 
‘new’ AgustaWestland 
MPAS.  This supports 
mission preparation 
including acquiring, 
managing, processing and 

analysing data required.  
Its capability is growing 

with the addition of digital 
mapping.  Once completed, 

planning activities are transferred 
to the helicopter avionics systems using a 
dedicated data carrier.

During this deployment, senior personnel 
from 7 Squadron joined ‘joint’ Merlin (four-
person crew with two observers) ASW and 
ASuW missions as observers.  NFH crew 
composition has been under review as 
senior operator Oscar, who has spent 14 
years on the NH90 programme, explained: 
“My crew composition for the classic 
warfare situation is one pilot, one TACCO 
and two SENSOs,” he said.  “The increase 
is necessary to manage all the information 
produced by the sonar, radar, AWS, ESM.  
The workload is huge.  In the Orion you had 
a dry operator and a wet operator and you 
never combined ASW with ASuW.”

Crew Training
Aircraft delivery delays have hampered 
the process of transitioning aircrew from 
the Lynx to the NH90 and training ab-
initios.  With flying hours reduced, the 
priority has been to ensure qualified NFH 
instructors and deployed aircrew remain 
current.  Rather than training large aircrew 
groups together, training numbers have 
been reduced until more hours become 
available.  Cdr Mos confirmed they have 
adapted procedures to obtain additional 
aircrew training hours wherever possible.  
For example NH90 students and instructors 
have been placed aboard ships or aircraft to 
obtain hours once the mission proper has 
been completed.

Experienced Lynx pilot Rory explained: “I 
commenced my NH90 conversion in 2013 
and it took me approximately nine months 
to complete my IPT [Interim Pilot Training].  
As the hours have increased, I’ve finished 
it in two months and now I’m working on 
my MQT [Mission Qualification Training].  
With extra hours available here, I will almost 
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1 The Dutch NFH bristles with capability with its 
main external features, HELRAS and the nose-

mounted forward looking infrared turret, visible in 
this close-up view.  2 The three deployed NH90s 
complete their fi nal pre-fl ight checks prior to rotor 

start-up.  3 NH90 N317 with its three-person 
aircrew – comprising pilot, TACCO and SENSO – 

heads for home, mission complete.
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� nish this.  I can then commence my deck 
quali� cation [10-20 hours].”

Sharing Knowledge
Although the NFH does not have all its sonar 
and radar capabilities, it is in an evolutionary 
phase similar to that experienced by the 
Merlin Force.  The RNN therefore welcomed 
the opportunity to share knowledge and 
tactics, consider how the Merlin Force 
has developed its system and operational 
procedures (for example, to gain the best 
sonar picture) and how problems were 
resolved.  

“One of the bene� ts of operating here is 
that on a daily basis we go to 824 to discuss 
sonar buoy, ASW/ASuW tactics, etc, which 
is great,” TACCO Johan explained.  “Our 
training requirements are similar, so we try to 
combine them.”

Normally, the Merlin Force trains in ASW/
ASuW with a Lynx Mk8 based at RNAS 
Yeovilton, Somerset, so it was great for it 
to train with another sophisticated ‘dipping’ 

platform.  Unlike the Lynx, the NFH has a 
datalink capability that is compatible with 
the Merlin, so mission communications were 
undertaken by secure Link 11 rather than by 
voice.  DHC aircrew also routinely use night 
vision goggles (NVGs); the Merlin Force’s use 
is more embryonic.

FOST Exercise
NFH serviceability was excellent.  The 
RNN’s mission priorities were Tuesday/
Wednesday FOST CASEX plus the ‘Thursday 
War’.  Daytime tactical ASuW missions were 
completed although some continued into 
twilight, hence the RNN’s use of NVGs.  ASW 
missions occurred at night.  All CASEX were 
‘active’, working with an RNN submarine, 
Walrus, during week two and a German 
submarine in week three.  

Although HELRAS was unavailable, the 
RNN was keen to develop its future ASW 
procedures.  As well as brie� ng together, 
Dutch aircrew prepared the contact signals 
for some ASuW missions and joined Merlin 

missions.  The open datalink communications 
enabled senior RNN commanders and aircrew 
to listen to operations aboard the Merlin, 
including the process of making contact with 
a vessel, determining what the contact is (for 
example an active submarine or a wreck) and 
tracking it.

NFH operators con� rmed that whilst both 
platforms share systems capabilities, the rear 
cabin working environments differ because 
the NFH’s rear cabin and workstation 
screens are smaller.

ASuW Training
One ‘Thursday War’ exercise involved three 
NFHs, one 824 NAS Merlin HM2, one AW159 
Wildcat, two surface ships and a submarine.  
Two NFHs were undertaking ASuW, one in 
the east and one in the west of the mission 
area (the South West Flight Information 
Region), whilst the other supported the ASW 
mission working with the Merlin and Walrus.  

“The ASW NFH completed close defence 
and some sonobuoy trials,” TACCO Johan 
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con� rmed.  NFH aircrew used NVGs and 
they provided the visual on the Dutch 
submarine before cueing the Merlin (the 
active screening helicopter) on to it.  With an 
active contact on the submarine, the Merlin 
continued tracking the sub before requesting 
the NFH (which was acting as the weapons 
carrier) to complete a series of simulated 
attacks using their torpedoes.

Aircrew con� rmed that in this scenario 
it’s imperative they all maintain situational 
awareness, and the NFH systems in FOC 
con� guration will help them greatly, as 
pilot Rory con� rmed.  “Guided transitions 
are a great feature of the NH90,” he said.  
“The � ight control system is quadruple 
� y-by-wire allowing different ways to � y 
the helicopter.  During ASW/ASuW, the 
helicopter can be set to automatically � y 
to a precise point in space [designated by 
radar or manual], decelerate and descend 
to a hover, and within ten yards [three 
metres] left, right or aft of that position.  
The multi-function display set-up is good, 

also making it almost impossible to lose 
situational awareness.”

Invaluable Experience
This deployment provided invaluable 
experience, despite the HELRAS being 
unavailable.  With systems training under 
way and instructors trained, this will soon be 
recti� ed enabling tactical multi-mission tasking 
to occur.  For now though, OT&E personnel 
face the task of disseminating and processing 
the systems information produced for the 
mutual bene� t of NFH customers.

One TACCO told us: “Getting the pings and 
dots on your screen is not dif� cult, the tough 
part is convincing yourself and the rest of the 
crew that you’re looking at a submarine rather 
than a wreck.”

The Dutch NFH programme is evolving 
quickly and the FOST CASEX only enhanced 
that process, providing dynamic and diverse 
aircrew training.

Senior operator Oscar summarised what 
has been achieved so far.  “Having con� rmed 

basic land-based missions, we’ve moved 
forward to ships and counter surveillance/anti-
piracy, SAR over sea, trooping, fast-roping, 
sniping, under-slung loads which are all under 
way.  We are ready for ASuW although the 
EWS requires more work.  

“We are now working towards the tactical 
elements or high-end warfare phases, writing 
down the base procedures and hope to be 
operational around spring 2015.  The tactical 
side is so different.  HELRAS capability is 
huge, as is the information � ow.  With so much 
produced, we have dedicated equipment to 
help the operator process it and determine the 
target.  Crew composition is important.”

Considerable progress has been made so 
far.  Crew training and programme tactical 
phases will move forward quickly once 
HELRAS, sonar dispensers and other systems 
upgrades are implemented, tested and, most 
importantly, the remaining NH90 aircraft are 
delivered.  The latest deployment to RNAS 
Culdrose helped the DHC to take its 
next big step.
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N
ovember proved to be 
an historical month for 
Helicopter Maritime 
Strike Squadron 35 
(HSM-35) ‘Magicians’, 
the US Navy’s first 
such composite unit.  
The squadrom was 
established at Naval 
Air Station North Island 

on Coronado Island across the bay from 
San Diego, California on May 2, 2013.  The 
Magicians embarked their first operational 
aviation detachment, Det 7, comprising 
two Sikorsky MH-60R Seahawks aboard 
the guided missile destroyer USS Sampson 
(DDG 102) for a seven-month deployment to 
the Western Pacific beginning October 31.

“Our maintenance team and aircrews have 
worked really hard to prepare, and we are 
excited to represent all ‘Magicians’ on the 
squadron’s inaugural deployment,” said Lt 
Cdr Chris Laufman, HSM-35, Detachment 
7’s officer-in-charge.

Eighteen days later, Det 1, set sail on 
littoral combat ship USS Forth Worth (LCS 
3), for the first deployment operating a 
single MH-60R and one Northrop Grumman 
MQ-8B Fire Scout Vertical Takeoff and 
Landing Tactical Unmanned Aerial Vehicle.  
“Detachment 1 is deployed under the US 
Navy’s minimum manning construct.  The 
aircrew of Det 1 operate both the MH-
60R and the MQ-8B Fire Scout, and the 
maintainers are qualified to work on both 
aircraft,” said Lt Cdr Katie Mullen Ellis, HSM-
35’s executive officer.

Pilots and aircrew who report to HSM-
35 are qualified only on the MH-60R, once 
onboard they are put through the required 
training to qualify them as unmanned aerial 
system mission commanders vital to operate 
the Fire Scout.  Lt Cdr Mullen Ellis explained 
further: “HSM-35 is writing the book on ship 
borne dual aircraft operations defining and 
expanding the training and operating tactical 
procedures of the Fire Scout.  In October, 
Det 1 successfully tested the concept of 

utilising a Fire Scout as the laser-designating 
platform to an MH-60R: this is one example 
of the many ways that Det 1 is expanding the 
bounds of naval aviation”.

Lt Cdr Doug Kay, HSM-35, Detachment 
1’s officer-in-charge said: “The littoral 
combat ship aviation detachment provides 
unique flexibility to the operational 
commander allowing him to extend the 
on-station time with reduced manning 
[a team of 24 personnel including 17 
maintainers], providing a clearer and more 
accurate picture of the surrounding maritime 
environment.  We will continue to develop the 
tactics, techniques and procedures required 
to integrate the MH-60R with the MQ-8B Fire 
Scout onboard the LCS.  The sky is the limit 
with what we can do.”

The MH-60R forms the cornerstone 
of the navy’s helicopter concept of 
operations, and the MQ-8B Fire Scout 
system complements the Romeo (the 
nickname for the MH-60R) by providing 
situational awareness and precision target 
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1 A sailor performs preflight checks on an MQ-8B Fire 
Scout assigned to HSM-35 aboard the littoral combat 

ship USS Fort Worth (LCS 3). Mass Communication 
Specialist 2nd Class Tim Godbee/US Navy   2 The littoral 

combat ship USS Fort Worth (LCS 3) provides a platform 
for a UH-60A Black Hawk helicopter from US Army 25th 
Combat Aviation Brigade to conduct deck landing quali-

fications off the coast of Hawaii.  Mass Communication 
Specialist 2nd Class Antonio Turretto Ramos/US Navy

AIR International’s Mark Ayton visited the first US Navy 
Helicopter Maritime Strike Squadron operating the MH-60R 

Seahawk and the unmanned MQ-8B Fire Scout

Inaugural  
Deployment

21
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support with greater range and endurance 
to enhance maritime domain awareness.

Deployment Preparations
At HSM-35’s North Island base, Lt Cdr Mullen 
Ellis told AIR International how the squadron 
had worked-up for the inaugural deployment 
with MH-60R and MQ-8B on a LCS. “With 
the Fire Scout in particular, a lot of our training 
is in the simulators because we are limited in 
flying the aircraft in controlled airspace.  We 
completed three ‘underway periods’ onboard 
the Fort Worth to prove the team can safely 
operate off the ship”.

Each underway period in sequence 
was used to certify the team could 
do three things: operate both aircraft 
independently of each other, operate both 
simultaneously, and integrate with the ship 
while executing missions.

“The training plan I refer to is a work in 
progress.  This deployment will show how 
well we prepared.  The jury is still out on how 
well we have done,” said Lt Cdr Mullen Ellis.

Training also included a syllabus flown in the 
simulator and an academic portion covering 
tactics and employment of both air vehicles, 
independently and simultaneously, instructed 
by the COMHELMARSTRIKEWINGPAC 
(Commander, Helicopter Maritime Strike Wing 
US Pacific Fleet) weapons school also based 
at North Island.

Lt Cdr Mullen Ellis explained the concept of 
operation with both types on the same ship: 
“Using its radar the Romeo can cue the Fire 
Scout to go and investigate a target using 
its FLIR, and in doing so, expand the area 
we are available to cover.  Because of the 
Fire Scout’s endurance the MH-60R can go 
further from the ship by using the Fire Scout 
as a communication relay platform, thereby 
expanding the ship’s operational horizon.”

Lt Cdr Ted Hill, Detachment 2’s officer-in-
charge, spoke about the drills undertaken to 
practise launching both types one after the 
other.

“It’s a crawl, walk, run approach.  We start 
with our initial ship aviation training team or 

ISATT and go out for about ten days with both 
types onboard.  We are required to do all our 
initial MQ-8 operations first.  This involves 
all four of the pilots onboard just flying the 
MQ-8B to make sure each is up to speed with 
flying a real air vehicle from the ship.  It takes 
about six hours,” replied Lt Cdr Hill.

“Then we change to the MH-60R, which 
involves about 24 hours of flying: 12 hours for 
both crews onboard.  Once that’s complete 
we move to the combined ISATT day, which is 
the first time we do combined ops.”

The day follows a set sequence that begins 
with launching the MH-60R, then pulling the 
Fire Scout out of the hangar bay for launch.  
It is flown, brought back, fuelled, and sent 
back out before the Romeo is brought back, 
fuelled and sent back out.  Both aircraft are 
recovered at the end of the training event.

Lt Cdr Hill pointed out that this sequence 
is for training but would change for 
operational flying.  “Once we get in theatre, 
the ship will receive a tasking to conduct 
a certain mission.  The ship’s captain and 
the aviation detachment’s officer-in-charge 
will decide what asset is best for that 
job.  It could be MQ-8B, MH-60R or both, 
depending on the requirement.  We launch 
accordingly, building off of what we have 
already done, so as missions come up the 
aviation detachment is able to operate each 
of the three ways”.

With just four pilots onboard the LCS, 
when the Romeo is launched, the remaining 
two, if necessary, will operate the MQ-8B.  
The manning construct in operation limits 
what the aviation det can accomplish and 
how quickly the entire four-man crew day 
‘burns through’.

“We have got to be very careful at 
managing what the crew is required to do, 
and how long they are required to do it.  We 
can burn through our crews in about 12 
hours very easily.  Like any other class of 
ship, if 24 hours of coverage is required [by 
the theatre commander] a single LCS and 
its aviation det probably can’t cover that,” 
explained Lt Cdr Hill.

MH-60R SPECIFICATION
Mission gross weight configured for 

Surface Warfare (SUW): 21,290lb (9,657kg)

Maximum take-off gross weight:  
23,500lb (10,682kg)

Engines: Two General Electric T700-GE-
401Cs

Mission endurance configured for SUW:  
3.30 hours

Dash speed: 140kts (260km/h)

Weapons: Anti-ship missiles, torpedoes,  
50-cal guns

Auxiliary fuel: Up to two external tanks

Operating length: 64.83ft (19.76m)

Operating width: 53.66ft (16.35m)

Operating height: 16.70ft (5.10m)

Folded length: 41.05ft (12.51m)

Folded width: 11.00ft (3.35m)

Folded height: 12.92ft (3.94m)

Main rotor diameter: 53.66ft (16.35m)

Tail rotor diameter: 11.00ft (3.35m)

1

COCKPIT AVIONICS  
SYSTEMS

• Four 8 x 10 in (203 x 254mm) full-colour 
flight and mission displays.
• Full digital communications suite.
• Fully integrated global positioning system 
unit/inertial navigation system.
• Mass memory data storage unit.
• Ruggedized integrated mission 
computer.
• Flight management computer and 
operations software.
• Full-colour, night vision capable, sunlight 
readable glass cockpit, common with the 
MH-60S variant.

MH-60R MULTI-MISSION 
SENSORS AND SYSTEMS

• Open, scalable, plug and play avionics 
architecture.
• Capable of launching eight Hellfire 
missiles from extended pylons fitted on the 
left and right.
• Integrated AAS-44 Forward-Looking 
Infrared (FLIR) system for expanded night 
vision and Hellfire targeting capability.
• New APS-147 multi-mode radar with 
long/short-range search inverse synthetic 
aperture radar imaging and periscope 
detection modes.
• Integrated AQS-22 airborne low 
frequency sonar with expanded littoral and 
deep-water capability, including concurrent 
dipping sonar and sonobuoy processing 
capability.
• Military-off-the-shelf mission and flight 
management computers.
• Advanced ALQ-210 electronic support 
measures (ESM) system for passive 
detection, location and identification of 
emitters.
• Sensor data integrated into actionable 
information provides threat assessment 
and superior situational awareness of the 
digital battlefield.
• Data link for radar, FLIR, voice, acoustics, 
ESM and mission display.
• Integrated self-defence system providing 
chaff and flare countermeasures, and self-
protection for RF, IR and laser threats.
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That said, if the MQ-8B meets the mission 
requirement alone, the crew day burn-through 
will be slower than when a Romeo is involved.

Laser Designation
Lt Cdr Hill flew the MH-60R during the 
successful test utilising a Fire Scout as the 
laser-designating platform to a Romeo, referred 
to earlier in this report.  Detailing the mission, 
he said there was no difference when clearing 
the weapon [an AGM-114 Hellfire missile].  “It 
was just like an MH-60R lasing for you.  The 
test was undertaken to the same standard used 
with a Romeo, an F/A-18 Hornet or any aircraft 
carrying a laser-guided missile.  We were able 
to put the Fire Scout in to a loiter position and 
talk it on to the target.  Once the target was 
acquired it was able to keep laser energy on it, 
and we were able to shoot missiles continuously 
throughout the test if needed, he added.

MH-60R Seahawk
The MH-60R is modular in design, has the 
same crew of three as its predecessor the 
SH-60B, and has a mission set comprising 
Anti-Submarine Warfare (ASW) and Surface 
Warfare (SUW).

The type’s deployment onboard USS Fort 
Worth will support the SUW mission package, 
which means that the aircraft embarked will 
be equipped with the sonobuoy launcher and 
not the AQS-22 dipping sonar.  The MH-60R 
on the Fort Worth will be used to employ 
AGM-114 Hellfire missiles, use its 50-cal guns, 
and the APS-147 multi-mode radar to gain the 
maritime picture and link it back to the ship.

Lt Cdr Hill said that the mission systems in 
the Romeo are much better than those in the 
Bravo; they detect much more and perform more 
functions.  In addition they provide the crew with 
an excellent maritime picture with the capability to 
undertake more actions in the SUW mission set, 
and eventually for ASW too.  “How we do them 
is a little different because of the new mission 
systems and their respective capability,” he said.

Supporting the  
Littoral Combat Ship
The Littoral Combat Ship is designed to 
operate with a core ship’s crew of 52 and one 
of three types of module embarked as required 
for the ship’s tasking.  The term module refers 
to the hardware taken on the ship.  The navy 
currently has only surface warfare (SUW) 
modules but will eventually have others for 

anti-submarine warfare (ASW) and mine 
countermeasures (MCM) mission packages.  
“In our case [the Fort Worth deployment] 
the surface warfare mission package, which 
includes the Romeo and the Fire Scout, 
consists of 19 extra people, the equipment that 
they use and additional systems used by the 
crew onboard,” said Lt Cdr Hill.

The ASW and MCM modules each require 
different people, different crews and different 
aircraft to support them.  “In theory when 
LCS is fully up and running we could have a 
hull in theatre and need to change from an 
SUW module to ASW at the pier.”

Lt Cdr Hill explained how the embarked 
aviation detachment would be tailored to 
the different mission packages.  “Ideally for 
ASW we would have a Romeo and a Fire 
Scout.  For SUW we could have a Romeo or 
a Sierra [an MH-60S] and a Fire Scout, and 
for MCM we would have a Sierra and a Fire 
Scout with different systems onboard as 
needed for that mission”.

Fire Scout and Romeo
For the pilots, the MH-60R and MQ-8B are 
completely different to fly.  The MQ-8B is 
controlled by inputting commands from two 
consoles located in ‘combat’, the ship’s nerve 

centre: no stick and rudder required.  However 
gaining an understanding of how to exploit 
the Fire Scout and use it appropriately in the 
mission only comes from flying the Romeo or 
the Bravo helicopters.  The thought processes 
used by helicopter pilots and how to use the 
MQ-8B in a similar way to exploit the enemy 
are two of the main skills that the squadron 
teaches its new pilots.

Based in Singapore
USS Fort Worth pulled into Singapore’s Changi 
Naval Base on December 29, 2014, its primary 
base for logistics and maintenance during its 
16-month deployment to the West Pacific.

This is the US Navy’s second LCS deployment 
to Singapore, after USS Freedom’s inaugural ten-
month tour which began in May 2013 with one 
HSM-73 MH-60R assigned to the ship.

The USS Fort Worth is the first to use the 
3-2-1 manning concept, in which three crews 
will support two littoral combat ships, one 
of which is deployed.  The aviation crew will 
spend four months underway, before being 
relieved by a second and later, a third crew.  
This will allow a longer deployment for both the 
LCS and the helicopter, while also providing 
adequate rest for the crew and improving 
their morale.  Chen Chuaren

MQ-8B FIRE SCOUT  
SPECIFICATION

Fuselage length (with dual payload nose): 
23.95ft (7.3m)

Fuselage width: 6.20ft (1.9m)

Length (with blades folded forward): 30.03ft (9.2m)

Rotor diameter: 27.50ft (8.4m)

Height (top of tail antenna): 9.7ft (2.9m)

Gross weight: 3,150lb (1428.8kg)

Engine: Rolls-Royce 250-C20W Turboshaft

Speed: 115kts plus

Ceiling: 20,000ft (6,096m)

Total flight time with baseline payload: 8+ hrs

Total flight time with EO/IR + radar: 7+ hrs

Total flight time with maximum payload: 5+ hrs

1 A Boatswain’s Mate signals an MH-60R Seahawk helicopter from HSM-35 on the flight deck of the 
USS Fort Worth (LCS 3).  Fort Worth was on station conducting search and recovery operations as part 
of the Indonesian-led efforts to locate missing AirAsia Flight QZ8501.  Mass Communication Specialist 
2nd Class Antonio Turretto Ramos/US Navy   2 Sailors assigned to HSM-35, Detachment 1, prepare an 
MQ-8B Fire Scout for stowage on the flight deck of the USS Fort Worth (LCS 3).  Mass Communication 
Specialist 2nd Class Antonio Turretto Ramos/US Navy   3 An MQ-8B Fire Scout lifts off the flight deck of 
USS Fort Worth (LCS 3) during flight operations.  Mass Communication Specialist 2nd Class Antonio Tur-
retto Ramos/US Navy
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Italy’s 
Black 
Cats
Riccardo Niccoli learns about  
the contribution of the Italian  
Air Force’s AMX force to  
operations in Afghanistan

T
he Aeronautica Militare 
Italiana (AMI, Italian Air 
Force) sent several assets 
to support NATO operations 
in Afghanistan, one of which 
was the AMX fighter-bomber.  
For more than four and a 
half years, the type offered 
a valuable contribution to 
the allied operations in the 

country.  This deployment ended on June 20, 
2014, when the four aircraft of the Herat-based 

‘Black Cats’ Task Group (TG) returned to Italy.
The AMXs’ last operational mission in 

Afghanistan was on May 28, when the type was 
used to destroy a Taliban radio relay antenna.  

During the 55 months of commitment in the 
theatre, the ‘Black Cats’ logged 10,526 flying 
hours in 3,583 sorties and identified more than 
7,000 targets in reconnaissance missions.

Deployment
This story starts in 2009, when the AMI decided 
to replace the Tornado IDS of Task Group ‘Devil’, 
based at Mazar-e Sharif, with the AMX, and 
base the aircraft at Herat alongside all the other 
assets of the Italian Joint Air Task Force (JATF) 
committed to operations in Afghanistan.  

One unit, 51° Stormo (wing), was charged with 
establishing this new task group, with the lead 
squadron being 132° Gruppo which specialises 
in day and night intelligence, surveillance and 
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An AMX of the ‘Black Cats’ Task Group with a Rafael RecceLite pod on  
the centreline.  All photos Troupe Azzurra/Aeronautica Militare, via author, unless stated
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reconnaissance.  The unit’s pilots use night 
vision goggles and its AMXs are equipped 
with Rafael RecceLite pods, introduced to 
the fleet in August 2009. 

The four aircraft destined for the mission 
left 132° Gruppo’s Istrana home base on 
November 4, 2009 and, after technical stops 
at Amendola, Hurghada and Abu Dhabi, 
reached Herat three days later, where the 
new ‘Black Cats’ Task Group (TG) was 
established (the name coming from the 51° 
Stormo badge). 

The TG included a flight made up of at 
least one pilot from each of the AMI’s various 
AMX squadrons, and a technical section 
formed with personnel from 51° Stormo’s 
Gruppo Efficienza Aeromobili, aircraft 
maintenance squadron), 32° Stormo’s GEA 
and the 3° RMV (Reparto Manutenzione 
Velivoli, or aircraft maintenance depot).

In the beginning, the missions assigned 
to the ‘Black Cats’ were day and night 
reconnaissance, and convoy escort and 
support to the International Security 
Assistance Force (ISAF) mission.  The main 
equipment was the RecceLite pod, a state-
of-the-art system which allows very high 
resolution photography with electro-optical 
and infrared cameras, and the ability to 
download and upload images via datalink 
in real time with other units on the ground, 

thanks to the Rover 5 kit. 
The pilots can view the images captured 

by the pod on their multi-function display 
screens.  They can move and zoom 
the cameras, as can the Joint Tactical 
Air Controllers (JTACs) who specialise 
in communicating with the air assets 
supporting ground troops.  During this first 
phase, the aircraft were armed with 20mm 
rounds for the M61A1 Vulcan gun, and with 
chaff and flare cartridges for the integrated 
self-defence suite.

To recall the experiences of the ‘Black 
Cats’, AIR International visited Istrana 
where we had the opportunity to meet the 
51° Stormo Commander, Colonel Maurizio 
D’Andrea and some of the pilots from the 
flying squadrons, who explained their activity 
in the operational theatre.  

Stability and Security
Col D’Andrea spent his operational career in the 
AMX community and also completed command 
and co-ordination assignments at the AMI’s 
Comando delle Operazioni Aeree (air operations 
command) and at the JATF at Herat.

We started our discussion by asking 
him the differences between the use of the 
AMXs and the Italian Predators (A and B 
models) which Italian forces also used for 
reconnaissance in Afghanistan. 

“In the main the Predators were, and are, 
committed to unarmed surveillance missions 
(overwatch and situational awareness) 
around the base at Herat, and around 
other bases, using their characteristic of 
persistence over an area of operations,” Col 
D’Andrea said.

“The AMXs carried out tactical recce, 
having the advantage of flying farther, and 
so not only in the area of the Regional 
Command West (RC-West), under Italian 
Command, and they could fly in direct 
contact with the JTAC.”

The AMXs were used at first for missions 
of stability and security perception, in 
which the RecceLite pod played a crucial 
role.  Thanks to dedicated software, 
it’s automatically able to recognise the 
differences between two images taken at 
different times – very useful in identifying the 
changes on the ground and the presence of 
new threats, such as improvised explosive 
devices placed by insurgents. 

For areas such as marketplaces or 
public buildings, taking images at different 
moments could show if there were any 
behavioural changes in the population.  “The 
RecceLite was also fundamental to get a 
first report on an area after an attack,” Col 
D’Andrea added. 

The ‘Black Cats’ provided the ISAF with 
two operational aircraft per day which could 
be re-tasked during a mission.  “The simple 
presence of jets was a strong deterrent 
against the insurgents,” Col D’Andrea said.  
“This forced the enemy to prepare very 
quick actions, or even to cancel them, if they 
just heard a jet noise.  It’s a fact that in the 
presence of combat aircraft, accidents or 
attacks never occurred.” 

New Policy
From January 28, 2012 a new policy was 
adopted, when the Italian Ministry of Defence 
announced the AMXs would be armed 
with bombs to better support troops.  This 
decision changed not just the aircraft’s 
configuration, but also the type of missions 
flown, as a new readiness was adopted in 
order to satisfy scramble requests. 

The two operational aircraft were loaded 
with different systems: one with the usual 
RecceLite pod, the other with a Litening 
II laser designation pod.  The armament 
usually included two 500lb (226kg) laser-
guided Lizard bombs on each aircraft.  The 
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TG was also equipped with GPS-guided 
1,000lb (453kg) GBU-32 Joint Direct Attack 
Munition bombs and 1,000lb GBU-16 laser-
guided bombs.

Troops In Contact
Close air support (CAS) and armed 
overwatch added to the recce tasks.  The 
AMXs were also ready to respond to the 
requests of troops in contact (TIC) – those 
under attack by insurgent forces and in need 
of an immediate support.

For these missions the AMXs were 
equipped with the Litening II pod, which is 
similar to the RecceLite.  More than 70% 
parts are common – the RecceLite has been 
developed from the former and it, too, can 
datalink images to the ground. 

Another device, introduced in 2013, was a 
gyro-stabilised binocular.  This proved to be 
very useful for target spotting and improving 
the analysis of the ground situation, because 
it identi� es colours, which the pods do not.  
There was a need to positively identify targets, 
and follow them while on the move, which 
was possible only with the laser designator.

6 Two ‘Black Cats’ AMXs approach a US Air 
Force tanker in June 2012 during the second 
phase of their deployment, when the aircraft were 
cleared to be armed with Lizard laser-guided 
bombs.  Italian Stato Maggiore Difesa, via author   
7 An AMX on the ramp at Herat, awaiting the 
next mission.  The Black Cats logged 10,526 
fl ying hours in 3,583 sorties during their 
time in theatre.

1 An AMX being loaded with Lizard LGBs.   2 A 
Lizard laser-guided bomb comprises a Rafael LGB 
kit fi tted to a 500lb (226kg) Mk82 general purpose 
bomb.  3 Two AMXs on the Herat runway before a 
close air support mission on behalf of ISAF forces.   
4 Eight AMXs lined up at Herat on July 22, 2010.  
Taken on the occasion of an aircraft change, with the 
four new aircraft on the ramp together with the four 
destined to fl y back to Italy.   5 The AMX’s typical 
load for multi-role missions in Afghanistan: a Rec-
ceLite or Litening II pod on the centreline, two Lizard 
LGBs, and two 580 litre (127 imp gal) underwing fuel 
tanks.  Italian Stato Maggiore Difesa via author
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“Our AMXs dropped very few bombs, 
because in most cases it was not necessary 
to use them, considering the deterrence 
capability of the jets’ presence,” said Col 
D’Andrea.  

Radio Antennas
He continued: “Some attacks were against 
radio relay antennas, quite improvised but 
efficient devices, very important for the 
Taliban propaganda.  In Afghanistan, very 
few families have TV in their homes, but 
everybody listens to the radio and this is 
why it is used by the insurgents to contact 
the population.  Depriving the enemy of this 
medium was therefore important.”

The radio relay antennas are usually 
installed on top of the mountains, in order to 
cover wide areas.  Intelligence was tasked 
with collecting data and information on these 
devices and their location.  Then there was 
a phase of monitoring their broadcasts and, 
when everything was clear, the order came to 
destroy them.

Multi-Role Missions
The Black Cats’ missions became multi-
role, ranging from simple pre-planned recce 
sorties, to X-CAS (on-call close air support, 
when aircraft in flight are called to fly in an 

area in which there are troops in contact).  
The AMXs were also asked by the JTAC 
to provide a show of force, and support to 
medical evacuation helicopters and transport 
or combat helicopters.

Sometimes the aircraft flew in the same 
airspace as UAVs.  For example, the AMXs 
were called in to support British special 
forces or US Army troops, while over their 
heads remotely controlled Predators were 
firing Hellfire missiles.  It was necessary to 
improvise and be flexible in such situations 
and the experience and skills of the pilots 
were key factors. 

Airspace Layers
Afghan airspace is divided into ‘layers’, 
according to the altitude assigned to the 
various aircraft.  Helicopters fly at very low 
level, above them are the tactical UAVs, 
and above that is the zone for the fighter-
bombers (over 15,000ft/4,572m, to avoid 
the threat posed by light weapons and from 
man-portable air defence systems).  Support 
aircraft, such as tankers, command and 
control, surveillance and electronic warfare 
aircraft, fly in the top layer.

A typical example of allied forces’ 
integration came during a night mission 
flown by the AMX, in which an insurgent’s car 
loaded with explosives was identified by US 
forces.  After the necessary checks (also using 
UAVs) to positively identify the target, the AMX 
was guided in to drop a Lizard bomb. 

“It is exactly in such cases that the 
effectiveness of the training we carry out at 
home becomes clear, and also how useful 
our presence was in that theatre,” confirmed 
a pilot from 51° Stormo (names and ranks 
were withheld for security reasons). 

“The biggest satisfaction?  To arrive at the 
end of the day, when everything was over, 
and to hear by telephone ‘thank you’ from a 
JTAC or from the military who were on the 
ground and to whom you contributed help,” 
said another pilot.

Mission Length
The missions were varied in their aims, but 
also in their duration.  Usually they were 
around four hours long (including one in-
flight refuelling) but if the need to support TIC 

arose, mission length became unpredictable, 
with perhaps two or three in-flight refuellings 
and the total flight time rising to more than 
six hours.

The ‘Black Cats’ Task Group’s flying 
programme was carefully planned so 
all combat-ready AMX pilots across the 
AMI’s squadrons could be deployed to 
Afghanistan.  They usually had two-month 
postings (maintenance personnel were 
deployed for slightly longer).  The total 
number of Task Group personnel varied 
between 60 and 80 people at any one time.

Before leaving for the theatre, personnel 
had to undergo a one-week course at 3° 
Stormo on local habits and customs and the 
expected behaviour in a social environment 
with military and civilian Afghans. 

Daily Routine
Personnel typically worked for more than 16 
hours per day.  The routine for a pilot at Herat 
depended on whether or not they were flying.  
A flying day, involving pre-flight planning and 
checks, the flight and the debriefing, was 
not less than 10-12 hours.  On non-flying 
days the activity was focused on preparing 
for the next mission, including contacting 
international bodies and commands (such 
as the Combined Air Operations Center at Al 
Udeid Air Base in Qatar, and the operational 
command at Kabul).  This was needed to 
get an updated picture of the whole country, 
so that if the aircraft were re-tasked in-flight, 
pilots had all the necessary information 
about other areas.  In their two-month-long 
postings, every pilot logged an average of 
about 60 flying hours.

Taking the lead for maintenance activity in 
the field was 51° Stormo.  At Herat the wing 
erected inflatable field hangars to house the 
aircraft and enable engineering inspections 
to be carried out.  Planning by 3° RMV 
ensured the AMXs destined for ‘Black Cats’ 
duties were always sent to Afghanistan after 
third-level depot maintenance.

The aircraft were flown out to theatre (and 
back to Italy at the end of their time, to be 
returned directly to the 3° RMV) with the support 
of a tanker.  The route included a technical 
stop at Al Bateen Air Base in Abu Dhabi, where 
another Italian Task Force is located. 

1 The 51° Stormo Commander, Colonel 
Maurizio D’Andrea, taken post-flight at 
Istrana air base.  Riccardo Niccoli    
2 An AMX taking off from Herat with no 
weapons, for a familiarisation flight.
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Performance
The Afghan experience proved to be 
positive, according to Col D’Andrea: “The 
AMXs performed very well to the needs, 
either during winter under extreme cold, or in 
the summertime, when heat and dust were 
dominant. The weather forecast service was 
excellent, as we were never forced to land 
at an alternate airport.  Though, of course, 
sometimes missions had to be cancelled 
[before launch] due to adverse weather.” 

The experiences gathered by this Task 

Group were many, and largely positive.  A 
demanding operational theatre enriched 
the professional and human experiences of 
each pilot and technician deployed, and the 
preparation of the personnel and the quality of 
the equipment proved up to the challenges. 

“The RecceLite and Litening II pods were 
of vital importance in attaining positive 
results in the missions,” a pilot explained.  
“They are excellent high-tech systems.  The 
training planned and carried out at home for 
the assigned roles proved to be absolutely 

up to the needs of the theatre.”
Col D’Andrea remarked: “We wish to 

underline that our AMXs reported absolutely 
zero collateral damages.  Moreover, they 
never invaded the airspace of other countries 
during ‘near-border operations’ in support 
of troops conducting actions close to the 
various borders, a fact that could have 
raised diplomatic problems.  They perfectly 
integrated themselves into the complex allied 
operational environment, providing a 
valuable and appreciated contribution.”
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T
he bloody and 
protracted internal 
con� ict in Ukraine has 
led to the losses of 
Ukrainian Army Aviation 
(UkAA) helicopters, 
after the organisation 
failed to modernise its 
Soviet-era airpower 
with new modern day/

night sensors, self-protection aids and 
precision-guided munitions.

That lack of modern equipment, 
combined with poor tactics, has contributed 
to the loss of � ve UkAA Mi-24s Hinds 
and � ve Mi-8s Hips.  At least three other 
Mi-24s and four Mi-8s required repair after 
sustaining combat damage and another Mi-
8MT was written off in an accident caused 
by pilot error. 

All Ukrainian military attack aircraft and 
helicopters in operation against pro-Russian 
separatists in the easternmost provinces 
of Ukraine have proved susceptible to 
ground-to-air threats, be they small arms, 
anti-aircraft artillery (AAA) or man-portable 
air defence systems (MANPADS).

Ukraine’s military forces also lack an 
adequate night operating capability, 
enabling the separatists to move and 

regroup after dark virtually unobstructed.  
No helicopter crews were trained to use 
night-vision goggles (NVGs) nor was there 
a capability to in� ltrate and extract special 
operations teams in insurgent-controlled 
areas to interrupt communications and 
supply channels.  The lack of NVG-capable 
helicopters has also made it impossible for 
the Ukrainian forces to conduct casualty 
evacuation and resupply operations at night. 

During almost � ve months of 
asymmetrical warfare between April and 
September 2014, the old-fashioned and 
cumbersome Ukrainian military machine 
reportedly failed to suppress the separatists, 
who became powerful enough to repulse 
the offensive and encircle troops, in� icting 
heavy losses. 

By early September the warring parties 
agreed a truce, the separatists managing 
to retain control over their self-proclaimed 
Donetsk and Lugansk ‘people’s republics’ in 
the east of the country.   

Helicopter Operations 
At the onset of hostilities in April the UkAA 
had about 60 Mi-24s, but no more than 
20 were in serviceable condition.  It also 
operated between 30 and 35 airworthy 
Mi-8MTs (but only 19 have been noted in 

use inside the combat zone) along with two 
National Guard of Ukraine (NGU) aviation 
service and six Ukrainian Air Force (UkAF) 
examples.

Major General Valentin Pistruga, the 
UkAA’s commanding of� cer, told the 
Ukrainian aviation magazine Aviatsia i 
Vremya that the service’s Mi-8MT tactical 
transport helicopters were extensively 
involved in medical evacuation (medevac) 
and resupplying besieged troops in 
areas inaccessible to ground transport 
– including right on the forward line and 
sometimes in enemy areas.  They also 
undertook assault party delivery and 
recovery missions.  The Mi-24 force was 
meanwhile involved in close air support 
missions to support the ground forces’ 
offensive and escort the Mi-8s.

Referring to aircrew training, Maj Gen 
Pistruga said all UkAA pilots tasked to � y 
combat missions in eastern Ukraine had 
in excess of 1,000 � ight hours under their 
belts and were regarded as � t for combat. 

Hips and Hinds in Action 
All UkAA, UkAF and NGU helicopters 
used in the operations in the Donetsk and 
Lugansk regions had received ID markings 
in the form of two wide, white vertical 

Ukraine’s Helicopter Setbacks  
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stripes on the tail boom.  The stripes were 
applied for the � rst time in March during 
the height of the Crimea crisis. 

The UkAA used its helicopters in anger 
against the separatists for the � rst time 
on April 15, supporting the ground forces’ 
offensive with an airborne assault – using 
Mi-8MT tactical transport helicopters 
escorted by Mi-24s – in a bid to take 
control of Kramatorsk air� eld in the 
Donetsk Oblast region in a zone largely 
controlled by militants.

The initial air assault was a success 
but separatists soon began to try to 
block helicopter resupply operations to 
the combat zone.  Ground clashes, with 
exchanges of � re around Slavyansk and 
Kramatorsk, took place between April 17 
and 20.  

The � rst massed, large-scale ground 
assault by the Ukrainian military against 
the separatists’ positions around Slavyansk 
began on April 24, but the forces failed to 
wipe out insurgent checkpoints and lost 
equipment, taken as war trophies by the 
separatists. 

The � rst UkAA aircraft loss was reported 
on April 25 when an Mi-8MT laden with 
munitions took a hit from sniper � re just 
before taking off from Kramatorsk.  There 

are different accounts of the cause: some 
claim it was hit by an anti-tank guided 
missile and others that it was an unguided 
rocket-propelled grenade.  The three 
crewmembers managed to escape from 
the burning aircraft before it was destroyed 
by � re. 

The next combat losses came during 
the second massed ground assault, 
launched against separatists in the city 
of Slavyansk in the early morning of May 
2 when Ukrainian forces encountered 
diehard pockets of resistance at hardened 
checkpoints.

Mi-8MT helicopters were used once 
again, delivering an airborne assault on 
the strategically important Saur-Mogila 
height overlooking the city, with top cover 
provided by pairs of Mi-24s.

In the battle the separatists used 9K38 
Igla (SA-18 Grouse) MANPADS for the � rst 
time, shooting down two UkAA Mi-24P 
Hind-Fs performing a ‘show of force’ 
over the city.  Five crew were killed, only 
the weapon system operator (WSO) in 
one of the Mi-24Ps managing to bale 
out.  Both Hind-Fs belonged to the 16th 
Aviation Brigade (AvB) at Brody and the 
personnel lost were among the unit’s most 
experienced. 

Meanwhile a Mi-8MT Hip-H � ying near 
Slavyansk was seriously damaged by small 
arms � re while returning to the base after 
delivering an assault party to the combat 
zone.  It took 20 hits � ying over a highway 
manned by separatist checkpoints before 
making a forced landing in a � eld.  It was 
later dismantled and transported by truck 
to a repair facility at Konotop where it was 
restored to airworthiness. 

Another Mi-24P from the 11th AvB at 
Tchernobaevka sustained serious damage 
from heavy-calibre machine gun� re three 
days later around Slavyansk while trying to 
destroy separatist checkpoints just outside 
the city.  The Hind-F lost both hydraulic 
systems. 

The pilot had to crash-land on swampy 
ground in a separatist-held area in 
Raygorodok near Slavyansk.  The three 
crew were recovered by an Mi-8MT and the 
Hind-F was destroyed soon after by a Su-
25 Frogfoot � ring 80mm rockets to prevent 
its capture by separatists. 

UkAA Mi-8MTs and Mi-24s were called 
into action again on May 13, the transport 
helicopters conducting a medevac mission 
at the site of an ambush by insurgents near 
the village of Oktybarskoe, 12 miles (20km) 
south of Kramatrosk.

Alexander Mladenov and Krassmir 
Grozev analyse the 2014 operations 
of Ukraine’s army aviation forceUkraine’s Helicopter Setbacks  

1 White ID stripes were added to the UkAA’s helicopters, as seen here on this Mi-24P and Mi-8MT.  Ukrainian MoD via authors   2 Two Mi-8MTs in eastern 
Ukraine in May 2014, when all UkAA helicopters still operated without exhaust duct mixers for anti-missile protection but were armed with 80mm rocket 
packs.  Ukrainian MoD via authors
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Two Hinds were seen providing top 
cover to the medevac Mi-8MT.  One was 
an Mi-24R that had been used by the UkAA 
in a United Nations peacekeeping mission 
in Sierra Leone.  It still wore the white UN 
paint scheme and titles on fuselage sides 
but also had dark-blue tail boom stripes for 
visual ID in the combat zone.

The appearance of a helicopter with UN 
titles on the battlefield caused confusion 
when it was seen in video footage.  So all 
white UkAA Mi-24s and Mi-8s were given 
green and brown camouflage and light 
blue undersides – and the serials of all 

helicopters were painted over and replaced 
by ‘fake’ substitutes on paper sheets 
placed over the cabin windows.    

Donetsk Airport Battle
One of the few occasions when the UkAA 
helicopters were effective was the battle 
for Donetsk Airport on May 26, which saw 
an airborne assault party delivered by four 
Mi-8MTs.  Meanwhile at least two pairs of 
Mi-24s mounted attacks (supported by UkAF 
attack jets), launching rockets and cannon 
rounds against the recently-built terminal 
building occupied by militants from the so-

called Vostok battalion. 
All the aircraft dropped flares to avoid heat-

seeking MANPADS – at least one of which 
was unsuccessfully fired at the attacking 
Su-25s and Mi-24P/VPs – and destroyed a 
ZU-23-2 twin-barrel 23mm anti-aircraft gun 
emplacement defending the terminal.  

The attack helicopters were seen 
operating at 500ft to 650ft (150m to 200m), 
flying long, shallow firing passes which made 
them easy targets for small arms, MANPADS 
and AAA – so their success was probably 
down to the Vostok battalion’s relatively 
weak air defences rather than their tactics 
and crew skills.  

Mounting Losses
UkAA helicopters continued to be heavily 
used in May and June for resupply of forces 
entrenched on the strategic Saur-Mogila 
height, from where Ukrainian spotters 
directed artillery fire against separatist 
positions in and around Slavyansk.  

An NGU Mi-8MT was shot down by an 
Igla MANPAD at midday on May 29.  It had 
delivered supplies to the forward line at 
Saur-Mogila and on the return flight was 
carrying a special operations team headed 
by Maj Gen Sergey Kulchitskiy, head of the 
NGU’s combat training department.  The 
helicopter took the Igla hit soon after take-
off and all ten passengers and two crew 
perished; the co-pilot was injured. 

During another massed and ultimately 
unsuccessful ground offensive against 
Slavyansk on June 4, an Mi-24P was 
destroyed and three more were badly 
damaged.  One crash-landed after hits 
from ground fire and was rapidly consumed 
by fire, its pilot and WSO, though badly 
wounded, both escaping.  Three others 
crash-landed after being but were 
successfully recovered and sent for repair 
to Konotop. 

The Ukrainian authorities initially 
announced that only two Mi-24s sustained 
heavy damage during the battle, their crews 
surviving the forced landings.  One of the 
three recovered helicopters took hits from 
23mm AAA and the other two are believed 
to have been knocked out by MANPADS. 

Amateur video footage shot from several 
miles away on June 4 shows a Mi-24 being 
hit and subsequently crash-landing.  It 
was flying a racetrack pattern with another 
Hind and took a missile hit from behind 
while flying straight and level at slow speed 
and at about 500ft (150m).  The stricken 
helicopter began releasing flares only after 
the detonation of the Igla missile warhead 
next to the engine area and continued doing 
so even after touching down. 

Another UkAA Mi-8MT was ambushed 
on June 24 in exactly in the same area 
where Gen Kulchitskiy’s helicopter had been 
gunned down nearly a month before.  The 
Hip-H took an Igla hit just after take-off from 
Krachun-Mogila and nine people on board, 
including three crew, two special operations 
troops and four security service operatives, 
were killed.

Outdated Defences
UkAA Hinds and Hips used in the conflict 
were equipped with 1980s-era defensive 
aids – four to six ASO-2V 32-round flare 
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dispensers, an L-166V-1A Lipa infrared 
jammer and EVU exhaust mixer boxes over 
exhaust ducts (which suppress infrared 
emissions and so shorten MANPADS’ 
lock-on range).  This obsolete kit proved 
inadequate against new-generation 
MANPADS such as the Igla deployed by the 
separatists.  

At the start of the conflict, all Mi-24s 
and Mi-8MTs flew in combat without EVU 
exhaust mixers.  Only after the first losses in 
May and June did most of the rotorcraft in 
the combat zone have them fitted.  The Mi-
8MTs had additional makeshift protection 
for their glazed cockpit with armoured 
protection covering all downwards and 
sideways-facing windows to prevent hits 
from small-arms projectiles.

Maj Gen Pistruga said the lack of a 
clearly-defined front line in the troubled 
region was among the factors that made it 
impossible for the UkAA to deploy suitable 
threat evasion tactics.  The helicopters 
flew their attack and combat missions over 
both Ukrainian military and separatist-
held territory, meaning they were exposed 
to ground fire most of the time on their 
missions.

Furthermore, separatists also put their 
own anti-aircraft teams into Ukrainian 
territory.  This tactic was used on June 
24 when MANPADS brought down a 
UkAA Mi-8MT near Slavyansk while flying 
over territory supposedly controlled by 
Ukrainian forces.

Pistruga acknowledged the lack of 
effective self-protection aids to counter 
MANPADS was among the main issues 
facing the UkAA.  Despite the promise by 
the Chief of the Ukrainian Armed Forces 
General Staff for an urgent delivery of 
effective IR jammers – made after the first 
helicopter loses in early May – deliveries 
were slow.  Only five sets of the combat-
proven Adros KT-01AV omnidirectional 
infrared jammer, manufactured by Andron 
in Kiev, were eventually taken on by the 
UkAA for installation onto Mi-24s, replacing 
the Lipa. 

The KT-01AV systems – promoted as 
being effective against man-portable heat-

seeking missiles when used with flares 
and engine exhaust mixers – were donated 
to the UkAA by Ukrainskiye Vertolety, a 
commercial helicopter operator which 
uses leased UkAA and Ministry of Interior 
helicopters in support of UN humanitarian 
and peacekeeping missions in Africa. 

But according to Maj Gen Pistruga, 
the KT-01AV alone cannot be regarded 
as a 100%-effective solution for ensuring 
protection from modern MANPADS.  
He revealed, however, there were two 
occasions when the system successfully 
jammed separatist-fired missiles, which 
were reported to have missed their 
intended targets. 

1 The remains of the 7th Independent Regiment (Army Aviation) Mi-8MT at Kalinov, gunned down at Kramatorsk airfield near Slavyansk on May 25, 2014.  Via 
authors  2 Mi-24P Hind-F (serial ‘15’) armed with two Shturm-V anti-tank missiles is pictured at a forward operating site at the start of the battle for Slavyansk.  
It made an emergency landing on June 4 after sustaining combat damage.  Via authors  3 A still from TV video footage showing a UkAA Mi-24 wearing a 
United Nations logo left over from its previous work operating peacekeeping missions in Africa.  The logo violated UN rules referring to the use of its sym-
bol and was later removed.  Via authors  4 An Mi-8MT operating in eastern Ukraine at the beginning of the conflict.  The helicopter still has the white colour 
scheme it wore for supporting UN operations in Africa.  Via authors  5 A UkAA Mi-8MT damaged by small arms during operations over separatist checkpoints 
near Slavyansk on May 2.  The helicopter made an emergency landing and was sent for repair.  Via authors  6 A UkAA Mi-8MT pictured at a forward operating 
site between sorties.  This Hip-H is armed with two 20-round rocket packs, but lacks EVU engine exhaust mixers.  Via authors
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Weaponry
The Mi-24 force used S-8 80mm rockets 
and 23mm and 30mm cannon rounds.  
Meanwhile Shturm-V (AT-6 Spiral) anti-tank 
guided missiles (ATGMs) were employed 
when point targets had to be hit, including 
an attack on May 5 against a makeshift 
armoured train used by separatists in the 
Donetsk region. 

In July and August, UkAA Mi-8MTs 
used for tactical transport and medevac 
began operations with forward-firing 
weapons for self-defence, such as B8M1 
80mm rocket packs or GUV gun-pods 
– containing a four-barrel YaKB-12.7 
machine gun and two four-barrel 7.62mm 
GShG machine guns.  Most Mi-8MTs 
were also armed with cockpit-mounted 
and rear-mounted 7.62mm machine guns 
for self-defence.

Further Losses
More intense combat operations during a 
counter-offensive by the separatists led to 
another peak in helicopter losses between 
August 7 and 20, when three Mi-8MTs and a 
Mi-24VP were lost.

The first Mi-8MT fell victim to small arms 
fire on August 7 near Manuilovka in the 
Donetsk region during a casualty evacuation 
mission.  It crash-landed in separatist-held 
territory and was abandoned.

A second Hip-H was damaged by small 
arms fire two days later, suffering hits in one 
engine, the cockpit and cabin area – which 
badly wounded the co-pilot who later died.  
With one engine inoperative the helicopter 
landed in territory controlled by its own 
forces.  Three days later the aircraft was 
recovered and sent for repair to Konotop.

After another Mi-8MT was damaged 
by small arms fire on August 18 near the 
village of Georgievka, the crew made an 
emergency landing and escaped.  Resuming 
missions the next day in another helicopter, 
they were again gunned down in the same 
area, this time sustaining serious injuries in 
the crash-landing.

Tactics  
After the losses of May 3 to 5 and early 
June, UkAA aircrews adopted new tactics.  
The Mi-24s began flying at tree-top level, 
firing rockets and cannons at enemy 
targets whenever possible outside the 

range of the separatists’ MANPADS and 
23mm anti-aircraft artillery (AAA).

The tactics did not prove as effective but 
the survivability rate improved.  During the 
most intense battles in July and August, 
only one Mi-24, a ’VP model, was lost 
flying in a zone saturated with modern air 
defence weapons.  It was brought down on 
August 20 near Georgievka village in the 
Lugansk region while attempting to attack 
separatist positions.  The pilot and WSO 
were killed.  A second Hind in the pair 
managed to escape the incoming missiles 
by dropping to roof-top level.

On August 27, an Mi-8MT heavy laden 
with troops and munitions crashed 
on landing, due to pilot error, near 
the village of Alanovka in the Donetsk 
region.  It hit the ground and was 
damaged beyond repair.
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OUTSET OF A CONFLICT 
The pro-Russian separatist movement in Ukraine’s easternmost provinces began in March 
2014, just after the annexation of Crimea by Russia and the inauguration of an interim 
government in Kiev.  In early April anti-government activists, eager for their regions to follow 
the example set by breakaway Crimea, occupied important government and security services 
headquarters in the industrial cities of Donetsk and Lugansk.
The self-proclaimed Lugansk and Donetsk people’s republics (which later formed a loose 
federation known as Novorossia) voted for independence from Ukraine and started to establish 
their own self-defence forces staffed by volunteers from Russia and locals of Russian descent.
The military aim of the anti-Kiev forces in the breakaway ‘republics’ was to draw Russia more 
overtly into the conflict (as in Crimea) through wide-ranging military assistance, including direct 
armed intervention or some sort of peacekeeping mission directed and managed by Moscow. 
The situation came to a head after a group of lightly-armed Russian volunteers led by Col 
(Ret) Igor Gyrkin-Strelkov (a former Federal Security Service officer with a combat experience 
managed to establish control over the city of Slavyansk, 95km (59 miles) north of Donetsk, on 
April 12.  Two days later, members of the same separatist group, reinforced by local volunteers, 
seized control of the nearby city of Kramatorsk.
The Ukrainian Government declared the beginning of what it called an ‘anti-terrorist operation’ 
on April 14.  Its main aim was to retake urban centres in the easternmost provinces controlled 
by the separatists.

UKAA OPERATIONS
According to Maj Gen Pistruga, the UkAA amassed more than 8,000 combat sorties between 
April 15 and September 5 and total combat flight time amounted to around 8,000 flight hours.  
During the most intense period of operations, in June, July and August, including the battles 
of Slavyansk and Saur-Mogila, the Mi-8MT delivered assault parties directly to the forward 
line and provided ammunition resupply.  The type also saw extensive use in the medevac role, 
transporting wounded troops from forward positions to field hospitals.  On the busiest days, 
Mi-8MT aircrews flew up to six combat missions, mostly in daylight.
Among the most effective UkAA operations in the conflict, said Pistruga, were those delivering 
assault parties to the front line at Saur-Mogila; and an assault party delivery and air attack on 
separatists occupying the terminal at Donetsk Airport on May 26.

1 This Brody-based 16th Army Aviation Brigade 
Mi-24P (serial ‘15’), armed with two 20-round 
B-8V-20 rocket packs was heavy damaged 
during the battle for Slavyansk on June 4, 
2014.  Via authors  2 The white-painted Mi-8MT 
delivering an assault party in the Slavyansk area.  
Via authors  3 This National Guard of Ukraine Mi-
8MTV-1, equipped with a forward-looking infrared 
system in the nose turret, is used for medical 
evacuation.  It was recalled from its lease to com-
mercial operator Ukrainskiye Vertolety.  Via authors  
4 An Mi-24R assigned to the 7th Independent 
Regiment (Army Aviation) pictured during the 
battle for Donetsk Airport on May 26.  Via authors  
5 Major General Valentin Pistruga, the UkAA’s 
commander since 2008, is a seasoned helicopter 
pilot and veteran of the Soviet war in Afghanistan 
in the 1980s.  Via authors   6 A 7th Independent 
Regiment (Army Aviation) Mi-24VP, serial ‘10’, 
releases flares during the battle for Donetsk 
Airport on May 26.  This was one of three Hinds 
that sustained heavy damage during the offensive 
against Slavyansk on June 3-4.  Via authors   7 An 
Mi-8MT being taken for repair following an emer-
gency landing on May 2 after it sustained damage 
from small arms fire near Slavyansk.  Ukrainian 
MoD via authors
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7Two more Mi-8MTs were reportedly 
destroyed or damaged on the ground by 
insurgents’ artillery fire on September 1 at 
their forward operating base at Litugino 
in the Lugansk region, although this 
has yet to be confirmed. By the end of 
the conflict, said Maj Gen Pistruga, the 
UkAA had received an as yet undisclosed 
number of upgraded Mi-24PU-1 
helicopters with improved targeting and 
self-protection suites (believed to be 
between one and three).

The service also had six aircrews trained 
to fly the Mi-24PU-1 in night missions 
on NVGs and others qualified for NVG 
operations on suitably modified Mi-8MTs.  
These new capabilities, however, have not 
been used in anger in the combat zone 
since the conflict officially ended on 
September 5.   
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Boutique Brunei
I

f the average air passenger were 
challenged to name an Asia-Pacific airline, 
it’s probable they’d respond with one 
of the region’s larger network carriers, 
such as Cathay Pacific Airways, Qantas 
Airways or Singapore Airlines.

It’s rather less likely they’d mention 
Royal Brunei Airlines (RBA), the flag 
carrier of the former British colony of 
Brunei situated on the northern coast of 

Borneo.  With its ten aircraft and 15 routes, 
RBA – which celebrated its 40th anniversary 
last year – is a minnow compared to the 
region’s big players which operate hundreds 
of aircraft and fly to dozens of destinations.

AIR International asked Aiden Walsh, 
Royal Brunei Airlines’ UK and Ireland Country 
Manager, how exactly RBA positions itself 
given the competition from other full-service 
airlines and low-cost carriers such as AirAsia.

“We know we’re not a huge airline, but we 

also recognise we’re not a low-cost carrier,” 
he responded.  “We’re a boutique airline – 
we’re trying to carve out a niche where we’re 
very focused on the individual customer.” 

Walsh said that involves “over-delivering 
from a customer service perspective – 
because we’re small, we can do that.  We 
have a focus on training our staff and 
ensuring they have a strong customer 
outlook.”

That a better standard of customer service 
is a differentiator from rivals emerged from 
a strategic review of the business in 2011, 
which also led to the airline’s rebranding and 
the reshaping of its network.

Dreamliner
Royal Brunei now operates four Boeing 
787-8s on daily frequencies from its Bandar 
Seri Begawan hub to London/Heathrow (via 
Dubai) and Melbourne.  The Dreamliners 

entered service between October 2013 and 
April 2014, replacing 777-200ERs.

They are configured with 254 seats – 236 
in economy and 18 lie-flat seats in business 
class.  These offer legroom of 32in (812mm) 
and 79in (2m) respectively.

The seats on the four Airbus A320s and 
two A319s RBA uses on its short/medium-
haul services from Brunei to points in 
China, Indonesia, Malaysia, the Philippines, 
Singapore and Thailand are similarly roomy.  
Business passengers get 44in (1.11m) and 
economy fliers either 31in (787mm) or 32in 
(812mm), depending on the seat’s position.

Walsh said offering generous seat pitches 
on all its aircraft is an important part of how 
Royal Brunei intends to fulfil its customer 
service aims, adding that the legroom means 
all passengers – whether they’re flying long-
haul, short-haul or both – “get a consistent 
product all the way through their flight”.
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Cuisine
To differentiate itself further, Royal Brunei 
aims to make its on-board products 
distinctive – for example, by offering a food 
menu reflecting the destinations it serves and 
its passengers who, according to Walsh, are 
a mix of British, Australian and Southeast 
Asian travellers.

“We try and do quirky things,” he added.  
“At Christmas we introduced a festive 
menu and when the Duke and Duchess of 
Cambridge undertook their royal tour to 
Australia we had a menu reflecting the links 
between Britain and Australia.”

Skytrax Rating
There is evidence that customers like what 
they find.  Skytrax, an agency which uses 
fliers’ feedback to rate airlines’ product 
and service on factors including the ease 
of booking tickets, check-in and on-board 

facilities, ranks Royal Brunei as a three-star 
carrier.  That’s below four-star airlines such as 
British Airways, Air France and Qantas and 
the select group of five-star airlines including 
Cathay Pacific and Singapore Airlines, but 
RBA is still on a par with several much larger 
companies – including US majors American 
Airlines, Delta Air Lines and United Airlines, 
many flag carriers (Aer Lingus, Aeroflot, 
Brussels Airlines, Iberia and LAN) and regional 
competitors AirAsia X, Cebu Pacific, Jetstar 
Airways and Scoot Airlines.

Being Relevant
However, airlines of Royal Brunei’s stature 
need more than good customer service to 
achieve success, especially when coming 
up against larger players, by finding ways 
of defining themselves and, as Walsh put it, 
“being relevant”. 

Royal Brunei says its differentiator is its 

home location.  “Where we’re placed means 
we’ve got a good network we can reach 
out to,” Walsh said.  This has led the airline 
to focus on niche travel markets between 
Southeast Asia, the UK and Australia.

Walsh describes one of these as “a 
very large VFR [visit friends and relatives] 
market” between London and Melbourne.  
UK Civil Aviation Authority (CAA) statistics 
show 230,960 people flew between these 
cities in 2013, the last full year for which 
figures are available.  RBA offers daily 
frequencies between the destinations with a 
transfer in Brunei.

Other niches are provided by the flows 
of migrant workers from Southeast Asian 
countries to Australia, the Middle East and 
the UK.  The airline’s A319/A320 routes from 
Shanghai, Jakarta, Manila and Ho Chi Minh 
City are designed to capture transit traffic from 
these points and feed the Dreamliner services.

Boutique Brunei Mark Broadbent discovers how Royal 
Brunei Airlines is attempting to carve its 
own niche in the Asia-Pacific region

ROYAL BRUNEI AIRLINES FACTS AND FIGURES
IATA code: BR

ICAO code: RBA

Fleet: 4 Boeing 787-8s (V8-DLA, V8-DLB, V8-DLC, V8-DLD), 4 Airbus A320s 
(V8-RBS, V8-RBT, V8-RBV, V8-RBU), 2 A319 s(V8-RBP, V8-RBR) 

Orders: 1 Boeing 787-8 (scheduled delivery 2019), 7 A320neos (deliveries 
start 2017)

Hub: Bandar Seri Begawan

Routes: Bali, Bangkok, London/Heathrow (via Dubai), Ho Chi Minh City, Hong 
Kong, Jeddah (seasonal only), Kota Kinabalu, Kuala Lumpur, Jakarta, Manila, 

Melbourne, Shanghai, Singapore, Surayabaya

1 There’s a 79-inch seat pitch in the business class cabin aboard Royal Bru-
nei’s Dreamliners.  Timo Breidenstein/AirTeamImages   2 Royal Brunei Airlines 

has prioritised excellent customer service as a differentiator.  BaoLuo/AirTeam-
Images   3 Boeing 787 V8-DLB (c/n 34786) was delivered to Royal Brunei in 

October 2013, the second of four for the carrier.  Steve Flint/AirTeamImages
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Vietnamese Market
The Ho Chi Minh connection, introduced 
in October 2014 on a four times per 
week frequency, is a niche some industry 
observers think could provide a boost for 
Royal Brunei’s network.  

In a review of the airline published in 
August 2014, Sydney-based analysts CAPA 
remarked that “Vietnam is a large and 
relatively unserved market” and noted the 
country’s flag carrier, Vietnam Airlines, is 
the only non-stop airline between Australia 
and Vietnam.  That opens an opportunity 
for Royal Brunei to capture a share of the 
Vietnamese market.

Walsh explained that RBA is additionally 
“trying to push Ho Chi Minh as a leisure 
destination for travellers from the UK and 
Australia”.  The idea is that a transfer in 
Brunei provides a simpler connection 
compared to going through other, larger 
regional hubs.

“Transiting via Brunei can be a unique 
selling point,” he said.  “Brunei Airport is 
currently being upgraded and it’ll be easy 
to transfer through: you’re not going to be 
walking miles from one aircraft to another.”

Kinabalu Rainforest 
RBA also operates in a number of leisure 
niches.  “We go to Kota Kinabalu, one of the 
most amazing destinations in Borneo with the 
orangutans, the monkeys and the rainforest,” 

Walsh said.  “We’re the simplest and quickest 
way to get to there from both Australia and 
the UK.  Bali is in our network and we also 
focus on that with tour operators.”

This niche model is also reflected in the 
airline’s approach to partnerships.  RBA 
isn’t part of an alliance and only has a small 
number of codeshares with regional players 
including Cathay Pacific, Malaysia Airlines 
and Thai Airways International.

“Our agreements are really about trying 
to help our Bruneian passengers,” Walsh 
explained.  “They allow us to feed traffic 
through to our marketplaces and our home 
passengers to onwards destinations.”

Results
How is Royal Brunei performing?  Australian 
Government Department of Infrastructure 
and Regional Development data reveals 
there were 135,452 fliers on the Brunei-
Melbourne route in 2013, the last full year for 
which figures were available at the time of 
this magazine’s publication. 

Since March 2012 the airline has served 
Melbourne daily, up from four times a 
week before then.  CAPA said: “RBA 
recognised it needed a daily frequency 
to be competitive in connecting markets.  
Before its 2011 restructuring Royal Brunei 
served multiple Australian destinations with 
non-daily frequencies.  Focusing on a single 
destination with a consistent product should 

eventually lead to a better result.  RBA 
considers the market to still be maturing and 
is confident it will perform better over time.”

But CAPA also noted that Royal Brunei is 
one of 12 carriers serving the Melbourne-
Southeast Asia market, offering just 4% of 
total capacity.  The consultancy said the 
airline’s load factors on the Melbourne route 
were between 60% and 65%.  “Competition 
in the Australian market has intensified 
significantly as several Southeast Asian 
airlines added capacity,” it said.  “Outbound 
demand meanwhile has weakened due to 
reduced consumer confidence, pressuring 
yields and load factors.”

CAPA also noted that Royal Brunei faces 
challenges on the Dubai service.  Since 
2013 it’s competed not just with Emirates in 
trying to attract Southeast Asian passengers 
going to the Middle East, but also with Cebu 
Pacific which flies low-cost services using 
Airbus A330-200s from Manila to the Gulf.

Dubai and Heathrow
Meanwhile the service from Dubai on 
to Heathrow goes head-to-head with 
Emirates’ five daily services to 
the west London hub and 
Qantas’ Melbourne and 
Sydney flights, which stop in 
the Gulf – all services that are 
flown with A380s.

“Serving London non-stop 

1 Airbus A320-200 V8-RBT (msn 2139) touching down at Jakarta,  
one of Royal Brunei’s key Southeast Asian feeder destinations.  Frikkie Bekker/AirTeamImages    
2 Boeing 787-8 V8-DLB at Hong Kong in July 2014.  Thomas.K/AirTeamImages   3 The cockpit 
aboard 787-8 V8-DLA (c/n 34785), Royal Brunei’s first Dreamliner.  BaoLuo/AirTeamImages
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is not an option as RBA does not believe it 
is feasible with the 787-8 without payload 
restrictions,” the CAPA report said.  But despite 
that, and the competition, the consultancy said 
the route has been performing well “with load 
factors closer to RBA’s system-wide average of 
slightly over 70%”.

In 2013 there were more than two million 
passengers on the Heathrow-Dubai route, 
according to the UK CAA, indicating there’s 
significant demand for travel between the UK 
and the Gulf that RBA can tap into.  

CAA figures also show 100,743 
passengers travelled with Royal Brunei on 
the Heathrow and Bandar Seri Bergawan 
route which, CAPA said, “is considered a 
nationally critical route that cannot be cut”.

Operational Savings
Switching the 777s for the 787s on the 

long-haul routes has led to operational 
savings.  Royal Brunei’s Chief Commercial 
and Planning Officer, Karam Chand, 
told the CAPA Australia Pacific Aviation 
Summit that “we’ve improved across 
the board in terms of operational 
improvements” on long-haul since 
introducing the 787.  

In its first six months of operating the 
Dreamliner, RBA saw a 25% reduction in 
fuel burn from the 777-200ER.  CAPA added 
that Royal Brunei can also use the 787s for 
‘up-gauging’ some of its short and medium-
haul routes, providing extra seating capacity 
if demand on key routes justifies it (for 
example, to Hong Kong and Manila).

Neo Arrival
Royal Brunei should see more cost 
savings when it begins replacing its 

A319s and A320s with seven A320neos 
from 2017.  Chand told CAPA TV during 
the summit that the airline is expecting 
the neos to provide an 18% fuel burn 
reduction.  “In an environment where 
the average yields are coming down 
you need that kind of change in cost 
structure,” he said.

Walsh said the new narrowbodies will 
help RBA set itself apart by flying new niche 
routes: “What’s exciting is the range it’ll give 
us.  It may open new destinations for us 
that will be more cost-effective and which 
we’ve not looked at before.  The neo has a 
range of up to seven or eight hours, so we 
can possibly look at other destinations in 
Australia and Asia.”

The CAPA report suggested possible ‘thin’ 
medium-to-long haul routes (where demand 
isn’t sufficient for a large aircraft) on which 
the neos could be used might include more 
points in Australia as well as Beijing, Seoul 
and Tokyo.

“We’re looking at where the market is 
changing,” Walsh concluded.  “The great 
thing about Brunei is that where we’re 
strategically placed gives us a good 
link between Asia, Australia and the 
Middle East.” 

1
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COMMERCIAL AIRBUS HELICOPTERS EC135 T3

F
armer and restaurant 
owner Raffael Kostner 
is responsible for saving 
countless lives in the 
mountainous South Tyrol 
region of Italy.  He is the 
technical director of Aiut 
Alpin Dolomites (AAD), 
which in Ladino, a local 
South Tyrolean dialect, 

means Mountain Rescue in the Dolomites. 
A voluntary association formed by 17 

individual mountain rescue teams that operate 
in the Ladin Valleys of the eastern Dolomites, 
AAD is the lead customer for the Airbus 
Helicopters EC135 T3, receiving the first 
example in December.  The rescue group’s 
official status is ‘a non-profit organisation for 
the public good’ and it works with volunteers 
supported by several commercial sponsors.

Headquarters
Its custom-built headquarters were 
constructed in 2003 at Pontives in Lajen in the 
South Tyrol.  Equipped with two helipads, one 
at ground level and one on the rooftop for night 
operations, the building has a hangar, control 
room and overnight accommodation, rest 
areas, a study/recreational area and offices. 

Normally the AAD helicopter responds to 
emergencies on mountain and ski slopes in the 

adjacent Dolomite areas within a ten-minute 
flight distance.  It is contacted via a call centre 
that covers the provinces of Trento, Bolzano 
and Belluno.  It also responds to work and road 
accidents, medical emergencies and transports 
injured or sick patents between hospitals in 
Italy or to surrounding countries. 

The mountain rescue base is active in 
summer between June and October, and 
in winter from December to April.  Thirty-
eight percent of its calls for help come from 
skiers or winter sport enthusiasts, 37% 
from tourists and hikers and 10% from 
mountaineers and climbers. 

Inception
Officially established in 1990, but operating 
since 1987, the helicopter service was 
originally conceived by mountain rescue 
volunteers of the three Ladin Valleys, 
Gardena, Fassa and Badia.  Their motivation 
and experience has been handed down from 
one generation of Alpine guides to another. 

Those founders included Raffael Kostner 
and his colleagues Willy Costamoling and 
Gino Comelli, who recognised the time taken 
to rescue injured people on the mountains via 
rappelling, one-step at a time, was leading to 
a slow rescues and avoidable deaths.

In 1987, Kostner decided to charter an 
Aérospatiale SA315B Lama to speed up 
rescue responses and two years later the 
mountain rescue service began with a leased 
SA316B Alouette III. 

Various AS350 Ecureuils followed prior 
to ENAC (the Italian Civil Aviation Board) 
applying European Union regulations in 
September 2003, which mandated that civil 
rescue helicopters must be equipped with 
twin turbine engines. 

Eurocopter Arrival
The rescue organisation sought expert advice 
before selecting the twin-engine Eurocopter 
EC135 T2.  At the time, it wasn’t possible to 
lease this type in Italy, so AAD purchased a 
new one outright, fitted with all the necessary 
equipment required for mountain rescue 
missions.  It was the first in the world to have 
a winch with a 90m (295ft) cable.

Delivered from Eurocopter Germany’s 
headquarters, EC135 T2, c/n 0327 
(registered I-HALP), arrived from Donauwörth 
in May 2004.  The total cost of the helicopter, 
including all the medical equipment, the 
winch and double hoist hook, amounted 
to almost €3.5 million, most of which was 
financed with a long-term loan from several 
small co-operative Italian banks. 

The AAD helicopter is operated by Star 
Work Sky, on a two-year contract, with 
maintenance carried out by Helicopters 
Italia, an Airbus Helicopters and Turbomeca 
subsidiary based at Trento.  Only the pilots 
and technicians are salaried employees, the 
medics are paid on a daily rate.

The four regular crewmembers (pilot, 
winch operator, doctor and anaesthetist) are 
joined by a mountain rescue specialist when 
required, and a dog trained in avalanche 
rescues is often carried in the winter season.

Each pilot is required to fly at least 3,000 
hours before qualifying to work with AAD and 
at least one third of those hours must involve 
working and handling the long fixed rope 
double hoist hooks. 

The Airbus Helicopters EC135 T3 has entered service in the vital 
life-saving role high in the Dolomites, as David Oliver describes

Reaching  
for the  

Heights
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http://www.aiut-alpin-dolomites.com/english/pilots.html
http://www.aiut-alpin-dolomites.com/english/winch_operators.html
http://www.aiut-alpin-dolomites.com/english/medical_staff.html
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The Dolomites, a UNESCO World Heritage 
Site since 2009, are dominated by 18 peaks 
that rise above 3,000m (9,842ft).  Many have 
sheer rock faces that are challenging for 
both the climbers and specialists who rescue 
those in trouble. 

Equipment
Raffael Kostner pioneered the double 
hoist hook, a 100m (328ft) rope � xed to 
the helicopter’s cargo hook that can take 
a maximum weight of 600kg (1,322lb) – 
enabling up to four people to be rescued at 
any one time.  The device is similar to the 
Special Patrol Insertion/Extraction (SPIE) 
system used by special forces.

The helicopter rescue team collaborates 
with local alpine rescue services, and has 
to be trained in accordance with ENAC 
regulations.  The medics work in rotation for 
AAD, making their own arrangements with 
the hospitals they work for in Italy or other 
Alpine countries, and are released from their 
regular duties for a week every season. They 
participate in the various annual training 
courses organised by the AAD, which include 
helicopter and mountain rescue exercises. 

The Swiss company Aerolite Max Bucher 
installed in the EC135 T2 the latest medical 
equipment, including de� brillators for 
monitoring heart attack victims, intravenous 
infusion and comprehensive resuscitation 
kits, a respirator and ventilator for children 
and adults, and portable suction units.  Other 
specialist medical kits are carried as required. 

Enter the T3
After ten years of operations, during which the 
EC135 T2 carried out more than 8,000 missions 
� ying some 4,000 hours, AAD decided to 
replace it with the latest version – the T3.

The T2’s equipment was transferred to 
the new helicopter, which also has new 
lightweight EMS equipment designed to AAD’s 
requirements.  This allows different seat and 
stretcher con� gurations with easy access 
to speci� c medical devices, all of which are 

‘quick release’ to recon� gure the helicopter 
speedily from an EMS to passenger-carrying 
role.  The helicopter also carries equipment for 
immobilising patients when using the winch or 
double hoist hook.

Powered by two Turbomeca Arrius 2B2 Plus 
turboshaft engines, the T3 has longer main 
rotor blades, an increased horizontal stabiliser 
span with no endplates, new lateral intakes and 
updated software, giving it better performance 
in hot and high conditions.  Additionally, it has 
an improved rate of climb, increased power 
reserves and greater payload. 

The improvements have resulted in 
increased stability, reduced vibration and a 
lower sound signature.  Its Thales Avionics 
glass cockpit is � tted with the Garmin GTN750 
GPS, navigation, and communications systems 
display with touchscreen controls.

EC135 T3 c/n 1155 (registered I-AIUT) was 
of� cially handed over to the AAD on December 
9, 2014 by Wolfgang Schoder, Executive 
Vice President Light and Governmental 
Programmes in the Airbus Helicopters Group.  
The company’s chief test pilot was on hand 
during the previous week to oversee the 
conversion of four AAD pilots to the new 

aircraft.  These included Raffael Kostner’s two 
brothers, Marcus and Gabriel, who have more 
than 15,000 � ight hours between them.  The 
conversion took only four hours, with one on 
the ground and three in the air.

Raffael Kostner told AIR International: “On 
average, we perform 700 missions per year 
during the winter season and about half that 
in summer.  The biggest advantage with the 
EC135 T3 is the increased performance.”

His brother Gabriel added: “As we often 
need to go up to 3,000 or 4,000m [13,123ft], 
it is crucial to have more power.  More 
performance means more safety.  We always 
� y with a heavily-loaded helicopter, about 
three tons, carrying four or � ve people, a lot of 
equipment, and a full tank of fuel because we 
combine up to three missions at a time.  With 
the same fuel consumption, we have 200 to 
300kg [661lb] more payload.”

The EC135 T3’s greater performance will 
bring bene� ts to its operator.  Raffael Kostner 
concluded: “We will continue working the way 
we were used to – we have been acquiring 
experience for 27 years now.  However you 
never stop learning.  Each mission brings 
new insights.”

1 The EC135 T3’s 
power and stability are among 

reasons why Aiut Alpin Dolo-
mites selected the type, which 

was delivered in December.  
All images David Oliver   2 The 
EC135 T3 has a 90m (295ft) 

long cable for winching.   
3 The sheer rock faces of the 

Langkofel Mountain provide 
a stunning backdrop to AD’s 

EC135 T3.  4 Whiteout 
conditions are faced by Aiut 
Alpin Dolomites pilots during 

the winter season.
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MILITARY MV-22B OSPREY

I
n November 2014, a team from 
Bell-Boeing completed the � rst MV-
22B Osprey forward-� ring weapons 
demonstration over the US Army Proving 
Ground range at Yuma in Arizona.

Why Arm the Osprey?
Despite being the most in-demand 
rotorcraft asset in the US Marine Corps 
� eet, Bell and Boeing are working 
together with the service and Air Force 

Special Operations Command to identify 
effective ways to extend the V-22 mission 
set even further.

Integrating a forward-� ring capability is 
one such initiative.  When armed, MV-22Bs 
would provide additional � repower and 
reduce the Marine Air-to-Ground Task Force 
commander’s reliance on forward arming 
and refuelling points (FARPs).  These are 
often necessary to supply short-range attack 
helicopters like the AH-1Z Viper and the 
UH-1Y Venom with fuel in support of assault 
operations involving Ospreys.  Without a 
need for FARPs, MV-22Bs could be launched 
more frequently, and on shorter notice.

Firing Trial Preparations
The Bell-Boeing team designed, fabricated 
and installed the structural modi� cations and 
the pylon arm required to carry the weapons 
involved in the test and also � tted additional 
displays for targeting and control panels for 
the instrumentation � tted.  It also performed 
all safety analysis and provided the approval 
to � y in accordance with the Federal 
Aviation Administration’s experimental type 
certi� cation process.  In place of the MV-22’s 
standard AAQ-27 laser targeting FLIR, the 
team also installed a Wescam MX-15Di EO/
IR sensor.

Prior to the Yuma-based � ring tests, the 
� ight crew performed limited simulation 
sessions, received training on the three 
different types of rocket to be � red and � ew 
dry-run � ights at both the Bell-Boeing facility 
at Amarillo, Texas, and Yuma in Arizona.

Work-up to the � ring trials also included 
E3 (Electromagnetic Environmental 
Effects) compatibility testing and captive 
carriage testing to validate the dynamics 

of the various weapon loads on the 
airframe were safe.

Firing
Over � ve days the test team � red 24 
unguided and four laser-guided rockets, 
the latter comprising two BAE Advanced 
Precision Kill Weapon System (APKWS) and 
two Raytheon Grif� n B rounds.  Stationary 
plywood targets were used for all shots.

The APKWS converts a standard unguided 
2.75-inch (70mm) rocket into a laser-guided 
rocket.  It uses semi-active laser guidance 
technology to strike soft and lightly armoured 
targets in con� ned areas.

The AGM-176 Grif� n B is a forward-� ring 
rocket � tted with folding � ns for launch from 
a 5.5-inch (139mm) tube, guided by a semi-
active laser seeker and armed with a 13lb 
(5.9kg) warhead.

All three types of rocket were tested in two 
of the MV-22’s modes of � ight: hover and 
conversion (60° nacelle and 110kts forward 
speed) from a distance to the target of 2 to 
3km (1 to 1.6nm).

The � rings involved the � ight crew setting 

the aircraft’s attitude and altitude, holding it 
at the correct distance from the target, lasing 
the target for the APKWS and Grif� n shots 
and � ring each round from an additional 
control panel � tted to the centre console.

All shots were co-ordinated with the range 
control room and cleared for each pass.  
Video was captured via on-board cameras 
and by a chase helicopter.

Eighteen of the shots involved inert 
warheads and ten of the unguided rockets 
were � tted with high-explosive warheads.

Road Ahead
The MV-22 forward-� ring trial was 
undertaken by the Bell-Boeing team using 
independent research and development 
funding and aircraft BuNo 165942, on loan 
from Naval Air Systems Command and 
wearing the civilian registration N204TR.

Now the industry-led testing is complete, 
the next step in � elding the rocket launcher 
system on the MV-22B lies with Naval Air 
System Command’s PMA-275, the V-22 
programme management of� ce and its 
requirement de� nition for the system.

Rocket 
Ship

RocketRocket
ShipShip

Rocket 
Ship

AIR International’s 
Mark Ayton reports on the 

recent MV-22B Osprey 
forward-fi ring weapons 

demonstration led 
by Bell-Boeing

An unguided 2.75-
inch rocket fi res from 
a six-tube launcher 
fi tted to MV-22B BuNo 
165942/N204TR over 
the US Army’s Proving 
Ground range at Yuma 
in November.  Note the 
Wescam MX-15Di EO/
IR imaging/lasing turret 
mounted under the 
aircraft’s nose.  
Bell Helicopters

MV-22B test ship N204TR armed with 
an AGM-176 Griffi n B air-to-surface 
missile during November’s forward-

fi ring weapon trials at Yuma, Arizona.  
Bell Helicopters



Produced by Key Publishing with exclusive 
access to the Royal Air Force, and featuring 
articles written with and by RAF personnel, 
The O�  cial RAF Annual Review 2015 is a 
132-page special magazine that provides 
behind the scenes insight into the aircraft, 
equipment and people of one of the 
world’s premier air forces.
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TYPHOON FORCE: READY FOR 
TODAY AND TOMORROW
Typhoon Force Commander Air 
Commodore Philip Beach provides an 
update on RAF Typhoon capability and 
details his vision for the aircraft’s future

MARHAM MATTERS: TORNADO 
AT THE HEART OF OPERATIONS
Group Captain Harvey Smyth, RAF 
Marham Station Commander looks 
back on a busy year of operations 
over Afghanistan, Africa and Iraq, with 
exclusive 40th anniversary Tornado      
air-to-air photography
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A rare glimpse inside the Tactical 
Imagery Intelligence Wing, the RAF’s 
premier reconnaissance imagery analysis 
and dissemination unit
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