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The F-35I Adir is one pillar in the multi-faceted Israeli Air Force combat armoury, possibly set to be complemented by new-build F-15s.  IAF

RESPONSIBLE FOR one of the leading 
air arms in the Middle East, it was no 
surprise when Israel placed its first order 

for F-35 Lightning IIs – locally named Adir, or 
‘mighty’ in Hebrew.  The first 19 Israeli F-35s 
were ordered in 2010, at a cost of $2.7bn, 
and by November last year the country had 
approved acquisition of 50 of the stealth 
fighters, enough to equip two squadrons.  

Fielding the Adir makes sense in terms 
of retaining the Israeli Air Force’s (IAF’s) 
unquestioned technological edge – 
especially when the F-35I variant specifically 
incorporates indigenous electronic 
warfare equipment and weaponry.

What is less clear is how the F-35 will 
replace the existing inventory including, 
perhaps, the veteran F-15 Baz described 
in detail on p36-42 of this issue.  

A report earlier this year that the Israeli F-35 
had already seen combat proved premature.  
The Adir was supposedly involved in a January 
raid against Russian-made Pantsir-S1 air 
defence systems that Israel feared could 
be delivered from their location in Syria to 
Hezbollah forces operating in Lebanon.  That’s 
the kind of mission the Lightning II ought 
to excel at, but it’s one that has been ably 
conducted by Israeli F-15s and F-16s in the 
past.  Using advanced standoff weaponry 
like the Popeye, such attacks can even be 
prosecuted from within Israeli airspace. 

Increasingly, it looks as if the IAF might 
consider the only suitable replacement for the 
F-15 to be more F-15s.  Back in late 2015 Israel 
requested another squadron of advanced 
F-15s from the US government as recompense 
after sanctions against Iran were lifted.  Soon 

after, the IAF began a major upgrade of its 
F-15I Ra’am fleet, which will include active 
electronically scanned array (AESA) radar. 

Whether the old F-15A-to-D or newer 
F-15I, the Eagle offers a superior range, 
load-carrying ability and range of weapons 
than the F-35.  It is for these reasons that 
it will remain the IAF’s “strategic aircraft”, 
as one commander described it.  Now, 
after the delivery of ten F-15Ds from US 
stocks, time will tell if the IAF gets the new-
build advanced Eagles it clearly desires.
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Su-35 FLANKERSu-35 FLANKER

same time the Su-35 retains impressive 
low-speed manoeuvrability.

Compared with the ‘vanilla’ Flanker, the list 
of weight-saving airframe changes includes 
extensive use of composites in the skin; 
deletion of the dorsal airbrake (the air-
braking function is now applied by differential 
deflection of the modified rudders); a 
strengthened undercarriage with a twin-wheel 
nose leg; and shorter fins and tail ‘sting’.

The wing design is also new: said to be 
aerodynamically superior to the ‘vanilla’ 
Su-27’s, it’s similar to that adopted for the 
carrier-capable Su-33 derivative, endowed 
with full-span trailing-edge flaperons. 

The Su-35’s radar cross-section (RCS) 
is claimed to be up to six times smaller 
than the Su-27’s, thanks to the use of new 
stealth coatings for the canopy and the skin 
and the elimination of protruding probes.  
Sukhoi says the RCS reduction is optimised 
in the X-band and in the head-on aspect 
only, covering an arc spanning some 60° 
(ie, 30° left and right of the centreline).

New engine 
The new Saturn AL-41F1S (also known as the 
117S) afterburning turbofan which powers the 
Su-35 is rated at 31,900lb st (142.2kN) at full 
afterburner and about 19,800lb (88.3kN) at 
military power.  Its service life is set at 4,000 
flight hours and TBO at 1,500 flight hours.  

The engine uses advanced technologies, 
including a new, increased-diameter 
fan, low- and high-pressure turbines 

BEST INBEST INBREEDBREEDBREED
Alexander Mladenov assesses the 

Su-35, the ultimate single-seat, multi-role 

Flanker derivative, which boasts thrust-

vectoring engines and much refined 

aerodynamics combined with an all-new 

Russian-only mission avionics suite and 

an expanded weapons array.

Left: The first Su-35 prototype, ‘901’, originally developed 

as an export fighter, took to the air for the first time on 

February 19, 2008 with Sukhoi’s chief test pilot Sergey 

Bogdan at the controls.  Sukhoi  Below: The second prototype, 

‘902’, in a light air-to-air configuration featuring a pair of 

R-73 and a pair of R-77-1 dummy missiles.  Sukhoi

airframe structure, mission avionics, 
general systems and powerplant.

It boasts super-manoeuvrability similar 
to that of the Su-30MK family of two-
seaters, albeit without using agility-
enhancing canards.  Instead it relies on a 
far more advanced fly-by-wire (FBW) control 
system combined with more powerful 
thrust-vectoring control (TVC) engines.  

The jet’s range is also greatly extended 
thanks to increased internal fuel capacity 
– 24,860lb (11,300kg), around 20% more 
than that of the Su-27 – which gives the 
Su-35 a 2,113-mile (3,400km) ferry range 
and a 994-mile (1,600km) combat radius.

Two 2,000-litre (440 Imp gal) drop tanks 
can further extend range and combat 
radius, while the jet’s retractable in-flight 
refuelling probe can take on fuel at a rate 
of 1,100 litres (242 imp gal) per minute.   

With an empty weight of 36,366lb (16,500kg) 
the Su-35 has a lighter structure and avionics 
than the Su-27 and boasts a maximum 
take-off weight of 85,515lb (38,800kg) – 
compared to 72,750lb (33,000kg) for the 
late-production Su-27.  Its more robust 
airframe has an assigned service life of 
6,000 flight hours and 30 years, with time 
between overhauls (TBO) set at 1,500 hours 
and ten years, whichever occurs first. 

The airframe has been strengthened 
considerably and features vastly improved 
aerodynamics which, in combination 
with the advanced FBW system, have 
rendered the canards surplus.  At the 

REFERRED TO as a ‘generation 4++ 
fighter’ by its manufacturer, Sukhoi, 
the Su-35 was conceived in the early 

2000s as a thoroughly reworked Flanker 
with extensive improvements to enhance 
performance and overall combat potential.

The new-generation Su-27 derivative was 
originally intended for export only, under 
the Su-35BM designation, although the 
Russian Aerospace Forces (VKS, Vozdushno-
Kosmicheskiye Sily) finally ordered it in 2009.

Initially regarded as an interim fighter to fill 
the gap until the mass introduction of the 
Sukhoi T-50 (PAK FA) fifth-generation stealth 
fighter, by 2015 the Su-35S had become a 
major combat type in the VKS inventory, 
as the force-wide introduction of the T-50 
was postponed until the early 2020s. 

The single-seat Su-35 retains much external 
similarity with the baseline Su-27.  Under 
the skin, however, it’s an all-new and 
much more potent heavyweight tactical 
fighter – featuring a completely different 

555th FS AT SOUDA BAY555th FS AT SOUDA BAY

THE US Air Forces in Europe’s 555th 
Fighter Squadron (FS) undertook a 
Flying Training Deployment to Souda 

Bay earlier this year.  Fourteen F-16s from 
the 555th FS ‘Triple Nickel’ visited Crete 
between January 20 and February 3.  
Tanker support was provided by a single 
KC-135R Stratotanker from the Arizona Air 
National Guard’s 161st Air Refueling Wing.

“Training here at Souda Bay prepares 
us for any upcoming deployments,” said 
Lt Col Rob Faustman, 555th FS director 
of operations. “Access to their ranges 
allows us to drop ordnance… and utilise 
other combative tools on our jets.”

Lt Col Faustman was responsible for 
280 airmen who not only evaluated 

their own aircraft and 
personnel capabilities but 
also took the chance to 
train with Hellenic Air Force 
(HAF) F-16s based at Souda.  

The 555th FS, which is assigned to the 
31st Fighter Wing at Aviano Air Base, 
Italy, is available to provide combat 
air power to US European Command 
(EUCOM), US Africa Command (AFRICOM), 
Central Command (CENTCOM), as well 
as US Air Forces in Europe (USAFE).

Lt Col Vince O’Connor, commander of 
the 555th FS detachment, explained 
the importance of Crete for US 
forces as missions continue in the 
Mediterranean and North Africa. 

“Crete is significant. 
Obviously, Greece and the 

Hellenic Air Force have been [US] 
partners and allies for a long time.  The 

location here is close to many different 
places where we are involved in operations, 
and it is good for us to get to know the 
areas and to work with our partners.

“From an operational perspective, one 
of the important things about going 
on a deployment like this is to take our 
airplanes and people and put them in an 
environment that we are not used to.”

During the two-week exercise, air-to-
surface training was the priority for the 
555th FS, although the unit also flew air-to-
air training sorties and combined offensive 

training with the HAF.  
Lt Col O’Connor continued: 

“We have the opportunity to come out 
here and utilise the air-to-surface ranges 
in Crete, which have fewer restrictions 
than we often have in Italy, permitting 
us to employ heavyweight ordnance.

“That’s certainly been beneficial for 
us in terms of young pilots having the 
chance to understand and know how it 
feels to deliver heavyweight munitions.  

“We also did a lot of excellent work with 
JTACs [Joint Terminal Attack Controllers] in 
CAS [close air support] airspace and that’s 
been great to simulate the environment 
we experience when we deploy to 
different places in the Middle East.”

Viper  nest
at Souda

Ready for the fight
Souda presented a chance for valuable 
training experiences for younger ‘Triple Nickel’ 
pilots without any real combat experience.  

“It’s not often that they see an airplane 
that is fully combat loaded,” Lt Col O’Connor 
added.  “Even though the munitions we 
train here are inert, they are real-life-size 
munitions.  They are about the same weight 
and are employed the same way as real 
munitions.  For young pilots, it is as close 
to the real thing as we can get them.”

Souda hosted F-16s from the 480th 
FS from Spangdahlem AB, Germany, 
two years ago.  After training in Crete, 
the squadron deployed ‘downrange’ to 
Southwest Asia.  While Lt Col O’Connor 
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Main photo: Face to face with a two-seat Hellenic Air 
Force F-16D Block 52+ of 337 Mira ‘Ghost’ from Larissa 
air base. Below: Lt Col Vince O’Connor, commander 
of the 555th Fighter Squadron detachment at Souda 
Bay.  All photos Vangelis Antonakis

Viper  nest
The USAFE’s 555th Fighter 

Squadron deployed to Souda 
Bay, Crete, on exercise 

with the Hellenic Air Force.  
Vangelis Antonakis reports.
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A CEREMONY was held at 
Indian Naval Station Rajali, 
Arakkonam, on March 29 to 
officially retire the Tu-142M 
from Indian Navy service.  
The type is being replaced 
by the Boeing P-8I Poseidon, 
eight of which have been 
delivered out of 12 on order.  

The proceedings were 
overseen by Admiral Sunil 
Lanba, Chief of the Air 
Staff, with one Tu-142M, 
IN312, flanked on the 
apron by two P-8Is, IN326 
and IN327, as a variety of 
aircraft performed flypasts.  
These included formations 
of two HAL-Dorner 228s, 
three Chetak helicopters 

and Hawk AJTs, plus single 
examples of the Il-38SD, P-8I 
and of course a Tu-142M.

Eight Bears were acquired 
by India and operated by 
Indian Naval Air Squadron 
312 ‘Albatross’, initially at 
INS Hansa, Goa-Dabolim, 
where the first three had 
arrived on March 30, 1988.  
The aircraft moved with the 
squadron to their current 
base, INS Rajali, in 1992.

As deliveries of the P-8I 
built up, drawdown of 
the Tu-142M began and 
by October 2014, four 
aircraft (IN311, IN315, 
IN316 and IN318) had been 
retired and placed in open 

storage at Arakkonam.  
By the time of the formal 
decommissioning, a 
further example had been 
withdrawn from use, leaving 
just three operational for 
the final event.  Three 
aircraft are to be preserved 
as static exhibits, one of 
them at Arakkonam, where 
it was officially dedicated on 
the day of the retirement 
ceremony.  Another will be 
flown to the Naval Academy 
at Ezhimala, while a third 
is expected to go to the 
type’s former base at INS 
Hansa.  The fate of the 
remaining aircraft has yet to 
be decided.  Dave Allport

Indian Navy retires Tu-142M fl eet

DASSAULT AVIATION has 
flown the first single-seat 
Rafale EQ it has built for 
the Qatar Emiri Air Force.  
The aircraft is painted 
in a new camouflage 
scheme and wears the 
serial EQ01, and was 

seen on March 27 as it 
returned to Bordeaux-
Mérignac.  France and 
Qatar completed the 
deal for 24 Rafales in 
Doha in May 2015.  It 
includes training for 36 
pilots and 100 engineers.  

An unmarked two-seat 
example for Qatar (DQ01) 
has been noted flying 
since last June, and is 
thought to have been 
used to test the new 
TARGO II helmet-mounted 
cueing system from Elbit.  

Another trials aircraft has 
recently been engaged 
in testing from Istres 
with a Lockheed Martin 
Sniper advanced targeting 
pod.  Qatar would appear 
to be the first Rafale 
customer to require the 

integration of Sniper. 
The €6.7bn deal included 

an unspecified package 
of weapons from MBDA 
and deliveries are due 
from mid-2018.  A 
further 12 options could 
also be exercised.  

Above: The fi rst marked-up Rafale for Qatar, EQ01, returns 
to Bordeaux-Mérignac on March 27 at the culmination of its 
maiden fl ight.  Jean-Pierre Dewam

Above: Indian Navy Tu-142M IN317 fl ies at INS Rajali on March 
29 during the retirement ceremony for the type.  Sanjay Simha  
Below: Crews walk back to greet guests after the fi nal fl ight.  
Sanjay Simha

First single-seat 
Qatari Rafale
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THE FIRST MiG-29M2 for 
the Egyptian Air Force, 
‘811’, was seen flying at 
Zhukovsky on March 
31.  It is thought to be 
one of an initial three 

production examples 
being manufactured 
for testing.  Egypt 
ordered 46 MiG-29M 
and M2 two-seat 
trainers in April 2015.

Russian Aircraft 
Corporation MiG 
presented the first 
two pre-production 
Russian Air Force MiG-
35s at Lukhovitsy in 

January. The fighter 
has two designations; 
MiG-29M and MiG-35, 
but these largely relate 
to marketing.  Single-
seat MiG-35S ‘702’ and 

two-seat MiG-35UB ‘712’ 
are both now engaged 
in flight-testing; ‘702’ 
flew on November 
24, 2016 followed by 
‘712’ a week later. 

Romania 
seeks 
additional 
F-16s
THE ROMANIAN Air 
Force is looking to 
procure up to another 
20 F-16s, according to 
recent reports from 
the country.  Romania 
will have received 12 
F-16s by the end of 
this year via OGMA 
(Indústria Aeronáutica 
de Portugal SA) in 
Portugal, comprising nine 
F-16AM single-seaters 
and three F-16BM two-
seaters under the Peace 
Carpathian programme.  
The Romanian Ministry 
of Defence has agreed 
to allocate 2% of Gross 
Domestic Product 
(GDP) to defence.  The 
allocation of funding 
meets Romania’s NATO 
commitments and was 
announced by Defence 
Minister Mihnea Motoc.  
This could pave the 
way for 20 additional 
F-16s to be acquired 
directly from the US to 
completely replace the 
ageing MiG-21 LanceR.  

THE IRAQI Air Force received 
its fifth batch of four F-16IQs 
on March 24, taking the 
9th Fighter’s Squadron’s 

inventory to its full 
complement of 18 jets.  The 
latest examples were single-
seat F-16IQs – 1626, 1627, 

1628 and 1629 – which are 
part of the second order 
with Lockheed Martin that 
dates back to October 2012.  

The Iraqi F-16s have been 
heavily involved in combat 
operations since September 
2015.  Arnaud Delalande

The latest batch of Iraqi F-16IQs – out 
of the 36 on order – were delivered on 
March 24.  Iraqi MoD via Arnaud Delalande

Egyptian Air Force MiG-29M2 ‘811’ lands at Zhukovsky on March 31.  Alexander Mishin

Egyptian MiG-29M2 breaks cover

Iraqi Air Force F-16 deliveries

Bahraini F-16 buy moves closer
THE LONG-DELAYED sale of 
additional F-16s to Bahrain 
is set to go ahead.  The 
Trump administration 
informed Congress that 
it plans to sell 19 F-16s 
and related equipment to 
Bahrain, after removing 
human rights conditions 
put in place by the previous 
Obama administration.  

On March 29 the Foreign 
Relations Committee 
was notified by the State 
Department that the Trump 
administration intends 
to approve the sale.  The 
Senate now has the chance 
to review the deal and could 
potentially still vote to block 
it.  The State Department 
originally notified Congress 

of the planned $4.87bn 
sale last September.  At 
the time, however, the 
Obama administration 
placed conditions on 
the sale dependent on 
Bahrain making progress 
on human rights.

The 19-aircraft package 
also includes 23 engines, 
radars and avionics, 

weapons, and other related 
equipment.  Not currently 
included is the upgrade 
of the Royal Bahraini Air 
Force’s existing F-16 fleet.

The Bahraini order 
looks set to extend the 
F-16 production line, 
which was otherwise 
due to cease work in 
August or September.



Lightning II launches ASRAAM

AN F-35B has conducted 
its first firing trial with the 
MBDA Advanced Short-
Range Air-to-Air Missile 
(ASRAAM).  The successful 
launch marked the first 
time that a British-designed 
missile had been fired from 
the Lightning II, and the 
first time a non-US missile 

had been employed from 
the aircraft.  The test work 
took place at both Naval 
Air Station Patuxent River, 
Maryland and Edwards 
Air Force Base, California, 
and was conducted by 
integrated test teams that 
included the US Air Force’s 
461st Flight Test Squadron 

(FLTS), Lockheed Martin, 
BAE Systems, MBDA and 
Northrop Grumman.

MBDA is producing the 
ASRAAM for the UK’s F-35s 
under a 2016 contract.  
Development trials work is 
being carried out as part of 
the integration programme 
for the ASRAAM on the 

UK’s F-35B, which is 
included in the Initial 
Operational Capability 
requirements.  The 
company is manufacturing 
ASRAAM missiles for the UK 
F-35B and Typhoon fleets 
as part of the ASRAAM 
Capability Sustainment 
Programme (CSP).

As well as ASRAAM trials, 
the 461st FLTS recently 
conducted weapon 
delivery accuracy tests 
with the UK’s Paveway 
IV precision-guided 
bomb.  Two tests have 
been performed with the 
Paveway IV to date, both 
against tanks.  The first 
took place at Naval Air 
Weapons Station China 
Lake and involved a laser-
mode employment of 
the bomb.  The second 
was over the Precision 
Impact Range Area at 
Edwards AFB to test 
the bomb’s GPS/inertial 
navigation employment.

“The two Paveway IV 
live-fires represent full 
end-to-end weapon-
aircraft integration tests 
for these two significant 
use cases of this weapon’s 
employment modes,” 
said Collin O’Fallon, F-35 
weapon integration 
engineer at the 461st FLTS.

Above: On February 24, an AIM-132 ASRAAM was fi red at an unmanned drone over the Point Mugu Sea Range off  the California coast.  Lockheed Martin

Centenary Hawk for No 100 Squadron

MOD launches 
Phase 2 of 
RWUAS
THE UNITED Kingdom 
Ministry of Defence (MOD) 
is to begin Phase 2 of the 
Rotary Wing Unmanned 
Air System, Capability 
Concept Demonstrator 
(RWUAS CCD) programme.  
The project aims to 
develop technologies 
and procedure for 
future unmanned rotary-
wing and vertical take-
off and landing (VTOL) 
aircraft.  Phase 2 will 
complete research and 
development (R&D) 
activity begun under the 
RWUAS CCD Phase 1 
between 2013 and 2015 
and draw upon the results 
of the Unmanned Warrior 
demonstrations last year.

RWUAS CCD Phase 
2 comprises a two-
year, £8m investment 
in R&D.  The MOD 
will partner with 
Leonardo Helicopters 
to use the SW-4 Rotary 
Wing Unmanned Air 
Vehicle (RUAV) Solo 
demonstrator.

According to Leonardo, 
RWUAS CCD Phase 
2 aims to: “identify, 
develop and exploit the 
opportunities offered by 
emerging technologies, to 
reduce costs and increase 
the agility, flexibility, 
resilience and persistence 
of national military 
equipment and capability 
in the rotary-wing arena.”  

Above: The Royal Air Force’s No 100 Squadron has unveiled a specially marked Hawk T1 for the unit’s centenary.  The aircraft, 
XX285/‘CK’, was the seen at a hangar party at the squadron’s RAF Leeming, North Yorkshire base on March 18.  The anniversary 
jet features a large hornet as the centrepiece of the skull and crossbones badge, derived from the unit’s motto (in Malay), 
which advises against stirring up the insect’s nest.  The fi rst Royal Flying Corps squadron to be established specifi cally for night 
bombing, No 100 Squadron was formed at Hingham, Norfolk on February 23, 1917, and moved to France a month later.  Today, 
the unit off ers aggressor, exercise and training support to the RAF as well as the wider UK armed forces community.  Mick Britton

The latest Lightning II for 
the United Kingdom, F-35B 
BK-09 completed its fi rst 
fl ight from Lockheed Martin’s 
Fort Worth, Texas, facility on 
March 3.  Carl Richards
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No XV (Reserve) Squadron disbands

THE ROYAL Air Force’s 
Tornado Operational 
Conversion Unit (OCU), No 
XV (Reserve) Squadron, 
disbanded on March 
31 after 102 years of 
service.  The squadron 
was the final Tornado 
unit to operate from RAF 
Lossiemouth, Scotland.

The squadron completed 
its final formal flying 
activities on March 17.  
The last sortie flew over 
Aberdeen and Leuchars 
airfields and the Tain Air 
Weapons Range.  The 
aircraft then carried 
out a series of flypasts 
over RAF Lossiemouth.

The Tornado Weapons 
Conversion Unit was 
based at RAF Honington 

in Suffolk when it 
received the No XV 
(Reserve) Squadron 
title in 1992.  It moved 
to RAF Lossiemouth in 
November 1993.  With 
the closure of the Tri-
national Tornado Training 
Establishment in March 
1999, No XV(R) Squadron 
assumed responsibility 
for the training of all 
of the RAF’s Tornado 
GR4 pilots and Weapon 
Systems Operators in 
both initial training on 
the aircraft and in post-
graduate courses.

The final ab-initio pilot 
finished training at the 
end of January, and 
the last refresher pilot, 
returning from a tour 

instructing at RAF Valley, 
Wales, graduated at the 
end of February (see 
Tornado Going out on a 
High, March 2017, p60-66).

Wg Cdr Paul Froome is 
the Officer Commanding 
of No XV(R) Squadron, 
and took part in the 
flypast.  He said: “The 
disbandment of XV 
(Reserve) Squadron 
is a milestone in the 
drawdown of the 
Tornado fleet, but I can 
say hand on heart that 
every member of the 
squadron, past and 
present, has delivered 
an exceptional level of 
service and commitment 
to the Tornado fleet 
and the RAF.” 

Above: No XV(R) Squadron Tornados depart Lossiemouth for a fi nal sortie fl ying over the station and surrounding areas.  Wg Cdr 
Froome, OC of the squadron, fl ew the lead aircraft in the formation.  Crown Copyright

Typhoon 
continues 
Brimstone 
tests
BAE SYSTEMS is 
continuing integration 
flight-test work of the 
MBDA Brimstone air-to-
surface weapon on the 
Eurofighter Typhoon at its 
site in Warton, Lancashire.  
The trials are part of 
on-going development 
work on the Phase 3 
Enhancement (P3E).  In 
addition to Brimstone 
capability, P3E includes 
the Meteor and Storm 
Shadow weapons, as well 
as sensor and mission 
system upgrades.  As 
part of Project Centurion, 
P3E is intended to ensure 
a smooth transition of 
Tornado capabilities 
on to the Typhoon for 
the Royal Air Force by 
the end of 2018.

The latest test phase at 
Warton involved the UK’s 
Typhoon Instrumented 
Production Aircraft (IPA) 
6, and formed part of 
work to gather air data 
on the weapon and 
expand the carriage 
envelope.  Firing trials 
will take place later this 
year.  The flight trials 
involved a Combined 
Testing Team (CTT) with 
pilots from the RAF’s No 
41 (Reserve) Squadron.

To date, around 40 trials 
to integrate Brimstone 
with Typhoon have taken 
place, eight of which with 
No 41(R) Squadron.  In 
these, the aircraft is flown 
with four AMRAAMs, two 
ASRAAMs, two Paveway 
IV laser-guided/GPS 
bombs and two launchers 
each containing three 
Brimstone missiles. 

Above: Hawk T1 XX239/‘239’ was captured fl ying through the Lake District sporting an unusual fi nish, apparently including a 
large area of paintwork that had been stripped off  the side of the fuselage.  The aircraft fl ew at least two missions in the low-
level area on March 9.  There was no indication that the Hawk was operating from BAE Warton, suggesting that it is a No 100 
Squadron jet.  The reason for the non-standard fi nish remains unclear.  Barry Swann

Royal Navy 
Lynx retires
THE FLEET Air Arm’s 
815 Naval Air Squadron 
has withdrawn the final 
Lynx HMA8 helicopters 
from service.  A formal 
decommissioning 
ceremony took place at 
Royal Naval Air Station 
Yeovilton, Somerset 
on March 23.  Prior to 
their retirement, four 
Lynx HMA8s flew across 
southern England on 
March 17, conducting 
a five-hour farewell 
flypast of sites most 
associated with the 
helicopter.  The Royal 
Navy’s final deployed 
Lynx HMA8 returned 
to Yeovilton on March 
10, having completed a 
nine-month operational 
deployment on the 
frigate HMS Portland 
as 208 Flight.  The 
Lynx, flown by Lt 
Laura Cambrook, was 
greeted at Yeovilton 
by Commander Phil 
Richardson, the base’s 
commanding officer:  
“We are delighted to 
welcome back 208 
Flight… They have 
operated in every 
environment, from the 
oppressive mid-summer 
heat of the Arabian Gulf 
to the harsh conditions 
of the South Atlantic.  
They have conducted 
life-saving missions at 
extreme range, fired Sea 
Skua missiles for their 
continuation training 
and have delivered a 
most impressive level 
of aircraft serviceability 
of an ageing yet hugely 
successful airframe.”

‘Bare’ Hawk in the Lakes

Merlin prepares for carrier
ROYAL NAVY Merlin 
HM2s from 820 Naval Air 
Squadron have received 
HMS Queen Elizabeth titles 
on the nose, reflecting 
the unit’s forthcoming 
embarkation on the new 
aircraft carrier, scheduled 

for later this year.  Based 
at Royal Naval Air Station 
Culdrose, Cornwall, three 
802 NAS Merlin HM2s 
visited RAF Lossiemouth, 
Scotland recently – ZH827, 
ZH840 and ZH846 all 
carried the ship’s name 

on the nose. It is expected 
that 820 NAS ‘Flying Fish’ 
will be the first squadron 
to land on board HMS 
Queen Elizabeth as she 
sails from Rosyth to make 
her debut in her home 
port of Portsmouth.
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German Tigers arrive in Mali
TWO HEERESFLIEGER 
(German Army Aviation) 
Tiger attack helicopters 
arrived in Gao, Mali, to 
begin United Nations 
Multidimensional 
Integrated Stabilization 
Mission in Mali (MINUSMA) 
operations.  The first pair 
arrived on March 25 and 
a further two were due to 
follow in the coming weeks 
to complete the German 
MINUSMA detachment, 
which also comprises 
four NH90s – see First 
German NH90s arrive in 
Mali, April 2017, p12.

Meanwhile, the three 
Royal Netherlands Air 
Force CH-47D Chinooks 
previously in Mali on 
MINUSMA duties have 
returned home.  The 
first arrived back in the 
Netherlands on March 
16.  The second was 
loaded onto a C-17A 
Globemaster III in Mali 
on March 22 and arrived 
back in the Netherlands 
at Gilze-Rijen Air Base the 
following day.  The final 
example was scheduled 
to follow in April.

The Chinooks flew 

approximately 2,550 
hours during their time 
in Mali, but the sandy 
environment has resulted 
in excessive wear on the 
airframes, leading to 
their withdrawal from 
the operation after more 
than two years.  They 

will now undergo major 
inspection, repair and 
refurbishment before 
return to service in a few 
months.  Four RNLAF 
Apaches, also involved in 
the MINUSMA mission, 
returned home by the end 
of January.  Dave Allport

Belgium 
launches 
fi ghter 
programme
THE BELGIAN Government 
has launched an 
acquisition programme 
to replace its F-16s.  As 
recommended by the 
Minister of Defence 
Steven Vandeput, the 
programme will seek 
to purchase 34 multi-
role combat aircraft to 
replace the 54 F-16s 
now in service.  The 
fleet size will be large 
enough to provide six 
aircraft for operations 
and two to equip a quick 
reaction alert facility.

The defence ministry 
plans to conclude an 
intergovernmental 
purchase agreement to 
replace the F-16 before 
the end of 2030.  A 
decision on the new 
aircraft will be made in 
2018.  With an airframe 
limit of 8,000 flight hours, 
the F-16s will reach the 
end of their service lives 
between 2023 and 2028.

In June 2014, a so-called 
preparation survey was 
sent to five government 
agencies representing 
the Rafale, Gripen E, 
F-35A, Typhoon and F/A-
18E/F.  The next stage 
in the programme is the 
issuance of a Request for 
Government Proposal 
(RfGP), after which the 
defence ministry will 
make a recommendation 
to the government.  

Final Belgian 
NH90 
delivered
THE BELGIAN Air 
Component has taken 
delivery of its final 
NH90 NATO Frigate 
Helicopter (NFH). One 
of the eight NH90s 
ordered by Belgium in 
June 2007, serial RN-04 
arrived at Koksijde air 
base on March 20.  The 
aircraft represents the 
latest standard and 
was delivered from 
the Airbus Helicopters 
factory in Donauwörth, 
Germany.  Beginning 
next year, the four NH90 
NFHs will replace the 
Sea King Mk48s used for 
search and rescue by 
40 Squadron.  They will 
also embark on frigates.

French MoD 
launches 
Rafale F4
THE FRENCH Ministry of 
Defence has launched 
development of the 
new Rafale F4 standard.  
The decision was made 
by Defence Minister 
Jean-Yves Le Drian at a 
meeting of the Ministerial 
Investment Committee 
on March 20.  The F4 is 
intended to introduce 
improvements deemed 
as necessary based on 
combat experience.  New 
developments will include 
enhanced capabilities in 
networking and sensors.  
The first aircraft fully 
equipped to the new 
baseline should be 
introduced by 2025, but 
certain elements will be 
available as early as 2023.

Above: The new-build L-159T was rolled out to the media at Aero Vodochody, near Prague, on 
March 31.  Alan Warnes
AERO VODOCHODY has 
rolled out the first two-
seat L-159T to be built on its 
production line in 13 years.  
The aircraft was handed 
over to the Iraqi Air Force 

on December 31, 2016, but 
is being retained in the 
Czech Republic to help train 
the latest batch of Iraqi 
pilots.  It will be delivered 
with a refurbished dual-

seater in the autumn.  The 
Iraqi Air Force has ordered 
12 L-159s, of which ten 
single-seaters have already 
been delivered to Balad 
Air Base.  Alan Warnes

New L-159T rolled out

Above: One of the 
RNLAF CH-47D Chinooks 
being unloaded from 
NATO Strategic Airlift 
Capability C-17A 01 at 
Gilze-Rijen Air Base after 
returning from Mali on 
March 23.  Dutch MoD
Right: German Tiger 
74+31 arriving at 
Gao, Mali, on M arch 
25.  Bundeswehr/Marc 
Tessensohn
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German Heron operational in Mali
THE BUNDESWEHR has 
declared its forward-
deployed Heron 1 
surveillance unmanned 
aerial vehicles fully 
operational in Mali.  The 
three UAVs are operating 
from Gao air base in 
support of the MINUSMA 
mission.  The Federal 
Office of Bundeswehr 
Equipment, Information 

Technology and In-Service 
Support achieved 
operational capability in 
theatre in just six months.  
The German Federal 
Ministry of Defence first 
requested the Heron 
1 capability in Mali in 
April last year, leading to 
contract signature in mid-
July, and a first flight in 
October. The Bundeswehr 

already operated the 
Heron 1 in Afghanistan, 
where the UAV completed 
more than 30,000 flight 
hours by the end of 2016.  
The Heron 1 mission 
system is operated and 
maintained in country by 
Airbus Defence and Space 
Airborne Solutions.  The 
current contract runs 
until February next year. 

Bulgarian 
fi ghter 
programme 
latest
THE BULGARIAN 
Ministry of Defence has 
received proposals from 
manufacturers as it 
seeks to introduce a new 
fighter.  The proposals 
delivered on March 13 
were from Portugal, 
Sweden and Italy.  While 
Portugal is offering 
second-hand F-16s 
with a logistics package 
provided by the United 
States, the Italian offer 
comprises second-hand 
Typhoons.  The only new 
aircraft in the running is 
the Swedish Gripen C/D.  
A working group chaired 
by the commander of the 
air force will now begin 
evaluating the responses.  

After the proposal to 
acquire a new fighter 
was approved in June 
last year, the Bulgarian 
Ministry of Defence 
submitted a Request 
for Proposal (RFP) in 
December.  Bulgaria 
plans to acquire an initial 
eight aircraft in the 
period 2018-2020, at a 
cost of around $820m, 
to replace its current 
fleet of MiG-29s. 

France 
to order 
up to 190 
Light Joint 
Helicopters
FRANCE IS set to order 
160-190 Airbus H160 
helicopters to meet its 
inter-service Light Joint 
Helicopter requirement.  
The French Ministry of 
Defence is looking to 
accelerate acquisition of 
the new helicopters to 
start service entry in 2024, 
plus it will commence 
plans to replace its Super 
Pumas in service with 
the army and air force.  

The Light Joint Helicopter 
is intended to replace a 
variety of types including 
Gazelles, Fennecs 
and Alouette IIIs and 
generate a common 
fleet that will streamline 
operations and support. 

The new-generation 
twin-engine H160 will 
be introduced on the 
civilian market next year, 
with the French military 
involvement seen as a 
vital launch pad for the 
type as a light transport, 
liaison, search and rescue 
and training platform. 

German procurement plans
THE GERMAN Bundeswehr 
is to purchase the MQ-4C 
Triton from Northrop 
Grumman to replace 
its ill-fated EuroHawk 
programme, which 

was cancelled in May 
2013.  The Tritons will 
be delivered in 2025 and 
will be procured directly 
from the US Navy, with 
which Germany will 

partner.  The previous 
EuroHawk programme 
for five unmanned aerial 
vehicles was cancelled 
when the cost of certifying 
the aircraft to fly in 

civilian airspace became 
prohibitively high.

Germany has also 
now confirmed that 
it will buy six C-130Js 
from Lockheed Martin.  

Germany and France are 
to establish a new joint 
operating agreement 
from 2019 (see Franco-
German C-130J unit takes 
shape, April 2017, p12).

THE THREE Swiss Air Force 
(Schweizer Luftwaffe) 
F-5E/F Tiger II militia 
squadrons are planned 
to disband at the end of 
this year, with two new 
units being formed to 
operate the aircraft for 

their remaining service.  
Ahead of the changes that 
are afoot, Fliegerstaffel 
8 has painted a pair of 
aircraft in special markings.  
While J-3073 features 
‘Addio Vandalo’ titles in 
recognition of the last 

ever ‘Wiederholungs’ 
exercise training course 
in the cavern hangars at 
Meiringen, J-3074 shown 
here features special 
‘PA Capona 31’ titles of 
Lehrverband Flieger 31 (LVb 
Fl 31).  These were added 

to commemorate the last 
time that a new batch of 
F-5 pilots was taken on by 
LVb Fl 31, in April last year.  
For more on the Swiss 
F-5, and a related book 
competition, see p90-94 of 
this issue.  Marco de Groot

Spanish Eurofi ghters debut at Red Flag 17-2

Swiss Tiger tails

SPANISH AIR Force Eurofi ghters have participated in Exercise Red Flag for the fi rst time.  Eight jets departed Morón air base 
on February 18 supported by two Italian Air Force KC-767A tankers and three KC-130H Hercules for the trip to Nellis Air Force 
Base, Nevada, for Red Flag 17-2.  Eurofi ghter C.16-54 ‘11-20’ is seen here returning to Nellis following a mission in early March.  
Peter R Foster

Marco de Groot
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THE US Air Force has 
formally invited industry to 
participate in a light attack 
platform experiment.  
This marks the start of its 
OA-X project to evaluate 
the potential utility of 
a new, cost-effective, 
light attack platform in 
future force structure.

A live-fly event will be 
conducted at Holloman 
Air Force Base, New 
Mexico, this summer.  
“This is an evolution of 
the close air support 
[CAS] experimentation 
effort, which we have 
now broadened to include 
a variety of counter-
land missions typical of 
extended operations since 
Desert Storm,” said Lt Gen 
Arnold Bunch, Military 

Deputy, Office of the 
Assistant Secretary of the 
Air Force for Acquisition.  
The USAF plans to review 
offerings from industry 
this spring before inviting 
selected participants 
to join the assessment 
in the summer.  This 
will see aircraft being 
flown by air force pilots 
in scenarios designed 
to highlight aspects of 
various real-world combat 
missions, such as CAS, 
armed reconnaissance, 
combat search and rescue 
(CSAR) and strike control 
and reconnaissance 
(SCAR), and it will 
include the employment 
of live weapons.

Lt Gen Jerry Harris, 
Deputy Chief of Staff 

for Strategic Plans 
and Requirements, 
commented: “Since we 
don’t expect deployment 
requirements to 
decrease, we have to 
look for innovative and 
affordable ways to meet 
capability demands in 
permissive environments 
while building and 
maintaining readiness to 
meet emerging threats 
in more contested 
environments.” He added: 
“This is an experiment, 
not a competition.”

The USAF is keen to 
stress that this evaluation 
may not lead to a formal 
acquisition.  However, the 
initiative is designed to 
help reduce the burden 
on existing fighter 

squadrons, while also 
helping to create a new 
mass of combat aircraft 
to enable the USAF to 
grow its fighter pilot 
community, which is said 
to be in the midst of a 
manning crisis, according 
to senior officers.

The OA-X experiment is 
not designed to choose 
a new aircraft to replace 
the A-10C Thunderbolt II, 
but to boost the combat 
air forces in a fast and 
efficient manner.  The 
new aircraft would be 
established in service 
swiftly and would be 
deployed to low-threat 
operational theatres, such 
as Central Command for 
the current Operation 
Inherent Resolve.

Red Flag Prowler

Yokota 
update
THREE AIR Force Special 
Operations Command 
(AFSOC) CV-22 Ospreys 
that had been scheduled 
to deploy to Yokota Air 
Base, Japan, in 2017 will 
now not be stationed there 
until Fiscal Year 2020.  The 
Ospreys were planned as 
the first of ten for a new 
squadron in Yokota.  An 
earlier press release said it 
was intended to “provide 
increased capability for US 
Special Operations forces 
to respond quickly to 
crises and contingencies in 
Japan and across the Asia-
Pacific region, including 
humanitarian crises and 
natural disasters.”

Meanwhile, the first of 14 
Lockheed Martin C-130J-
30s to be stationed at 
Yokota was delivered on 
February 24.  The C-130J-
30s will be flown by the 
36th Airlift Squadron 
‘Eagle Airlifters’, replacing 
the unit’s C-130H fleet. 

Beechcraft has pitched the AT-6 for the OA-X competition as well as its Textron AirLand Scorpion.  Beechcraft

USAF offi  cially launches 
light attack study

B-52 engine 
upgrade 
returns
THE LONG-RUNNING, 
on/off, requirement 
to replace the TF33 
low-bypass turbofan 
engines of the B-52H 
Stratofortress is back 
on the agenda.  Options 
being discussed for the 
air force’s 76 B-52s are 
the General Electric 
CF34-10, the Rolls-Royce 
BR700 or the Pratt & 
Whitney TF33 Engine 
Enhancement Package.

The TF33s have been 
powering the B-52H 
since the variant’s first 
flight back in 1961.  The 
latest flurry of activity 
comes following a USAF 
initiative to directly 
replace the eight 
engines with a modern 
alternative.  Previous 
re-engining proposals 
have centred on a four-
engine retrofit.  The new 
plan avoids potentially 
problematic structural 
modifications by 
replacing the TF33s on 
a like-for-like basis.  A 
request for information, 
issued in February, calls 
for details and options 
for business or regional 
jet type solutions.  
Commercial engines will 
offer increased reliability 
and improved fuel burn.

EXERCISE RED Flag 17-2, held at Nellis Air Force Base, Nevada, from late February into early March attracted a typical array 
of interesting participants.  Not least was the debut by Spanish Air Force Eurofi ghters.  However, arguably the stars of the 
show were the EA-6B Prowlers of VMAQ-4 ‘Seahawks’, with the squadron set to disband later this year. Nate Leong
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USAF looks 
to sixth-
gen fi ghter
AS WELL as an increase 
in active-duty fighter 
squadrons, US President 
Donald Trump is pushing 
forward plans for a new 
Penetrating Counter-Air 
(PCA) sixth-generation 
fighter.  A supplemental 
budget request to 
increase the Fiscal Year 
2017 plan by $30bn will 
likely struggle to pass 
Congress, however, it 
signals intent to ramp 
up the PCA effort.

The supplemental 
request seeks to increase 
immediate PCA funding 
from $21m to $168m for 
research, development, 
test and evaluation 
(RDT&E) account.  

PCA is designed 
to supplement and 
eventually replace 
the F-22 Raptor from 
around 2030.

USAF launches massive Red Air initiative
THE US Air Force plans 
to release a draft 
request to industry this 
July for nearly 40,000 
hours of adversary air 
and support training 
at 12 bases.  The 
huge requirement for 
commercial air training 
support underscores 
an anticipated shortfall 
in USAF capabilities 
over the next decade.  

The tender will call for 
11,250 hours of flying 
per year at the Weapons 
School at Nellis Air Force 
Base, Nevada, alone.  The 
multi-award contract, 
which is expected in 
January 2019, is expected 
to attract the likes of 
Draken International 
and fellow suppliers 
to fulfil the multi-
faceted requirement.

The USAF is looking 
to contract a massive 

36,231 hours of Red 
Air aggressor support 
annually, which would 
cover 27,234 sorties per 
year with an average 
sortie duration of 
1.3 hours.  The plans 
are likely to include 
requirements at the 
following bases: Nellis, 
Seymour Johnson, JB 
Pearl Harbor-Hickam, 
Holloman, Eglin, 
JB Langley-Eustis, 
Tyndall, Kingsley Field, 
Luke, Hill and Tucson 
International Airport.

Russ Bartlett, President 
and CEO of Textron 
Airborne Solutions, 
formerly the Airborne 
Tactical Advantage 
Company (ATAC), said 
the programme has the 
potential to “consume 
the entire industry 
several times over”.  
Indeed, contractor air 

service providers are 
now scrambling to 
purchase fleets to meet 
air force requirements.  

Draken International 
has already completed 
a one-year evaluation at 
Nellis and the Nevada 
base is where the need 
is most greatly felt and 
would likely kick off the 
programme.  The USAF 
expects the winning 
companies to begin 
flying in May 2019, giving 
them time to build up 
their respective aircraft 
fleets.  Speaking to AFM, 
a senior US Air Force 
officer said he expected 
the initial requirement 
to be over three years, 
with optional additional 
years following as the 
USAF rebuilds its fighter 
pilot cadre and grows 
its in-house aggressor 
squadron community.

B-21 takes shape
THE NORTHROP Grumman 
B-21 Raider advanced 
strategic bomber has 
passed a preliminary 
design review ordered 
by Congress.  This was 
initiated to provide 
additional “insight and 
fidelity into the programme 
design since technology 
development”.  Air Force 
vice chief of staff Gen 
Stephen Wilson told the 
House Armed Services 
Committee that the report 
was conducted earlier this 
year, but he would not 
be drawn on when the 
Critical Design Review – 
that will lock down the final 
configuration – is due.  This 
is mainly because of the 
enhanced levels of security 
that are being imposed 

on the B-21 project.
The USAF now says that 

at least 100 B-21s will 
be built, clarifying the 
previous plans for “80 to 
100” aircraft.  Air Force 
Global Strike Command 
(AFGSC) chief Gen Robin 
Rand said that 100 aircraft 
was the ‘floor’ requirement 
now, which had been 
set in spring last year.  

Northrop Grumman won 
the B-21 contest in October 
2015, beating the rival 
Boeing-Lockheed Martin 
team, a decision that was 
sustained after the losing 
competitors filed a protest.  
The current estimate is 
that the B-21 will cost 
around $550m per aircraft 
and will enter operational 
service in the mid-2020s.

Air National Guard proposes F-15C cut
AS ONE of several cost-
cutting proposals, the 
Air National Guard has 
tabled the complete 
retirement of its six 
F-15C/D Eagle squadrons.  

Maj Gen Scott West, 
Director of Current 
Operations and Deputy 
Chief of Staff for 
Operations, told a House 
Armed Services Committee 

hearing on March 22 that 
the ANG could replace the 
Eagle in the Aerospace 
Control Alert (ACA) 
mission with upgraded 
F-16Cs.  West said: “We 
have capacity in the F-16C 
community to recapitalise 
with a new radar to serve 
[in] the same capacity 
[as] the F-15C has done.”

The move to retire the 

F-15C would help kick-
start a long-running 
ANG ambition to 
upgrade the Block 30 
F-16s with a new active 
electronically scanned 
array (AESA) radar.  

The plan is said to 
be among five other 
significant moves the 
ANG is assessing in a 
bid to save money.

Right: Commander of the 63rd FS, Lt Col Matt Vedder, greets his 
crew chief upon arrival at Luke AFB.  USAF/SrA James Hensley
Below: The fi rst F-35A for the 63rd FS, 15-5120, arrives at Luke AFB 
on March 20.  USAF/SrA James Hensley

Additional ‘Iron Dragons’ 
Apaches arrive in Germany
THE NUMBER of US Army 
AH-64s deployed for 
Operation Atlantic Resolve 
(OAR) has increased by 
four.  The helicopters were 
transported from Fort 
Bliss, Texas to Ramstein 
Air Base, Germany by 
two US Air Force C-5M 
Galaxy aircraft, arriving 
on February 22.  The 
Apaches, from the 1st 
Battalion, 501st Aviation 

Regiment, were then flown 
to their headquarters in 
Illesheim, Germany.  Over 
the next nine months, 
the 1st Battalion, 501st 
Aviation Regiment, 1st 
Armored Division will 
augment the 10th Combat 
Aviation Brigade, from 
Fort Drum, New York, in 
support of OAR missions, 
including in Romania, 
Latvia and Poland.

THE THIRD F-35A training 
squadron at Luke Air 
Force Base, Arizona, has 
received its first aircraft.  
The 63rd Fighter Squadron 
‘Panthers’ took delivery 
of its first Lightning II 
(15-5120) on March 20 as 
Commanding Officer Lt 
Col Matt Vedder flew the 
aircraft to its new base 
from the factory at Fort 
Worth, Texas.  “As the 
commander of the 63rd FS, 
receiving our squadron’s 
first F-35 provides a huge 
sense of responsibility 
and it’s something I do not 
take lightly,” said Vedder.

First F-35A 
for ‘Panthers’



www.airforcesmonthly.com14 MAY 2017 #350

NEWS North America

14

‘Red 
Devils’ 
deploy
MARINE FIGHTER 
Attack Squadron 232 
(VMFA-232) ‘Red Devils’ 
has begun a six-month 
rotation in Japan under 
the Unit Deployment 
Program (UDP).  The 
squadron left its home 
base at Marine Corps 
Air Station Miramar, 
California, with its 
F/A-18C Hornets on 
March 11 and arrived 
at MCAS Iwakuni 
on March 15.  

The unit will carry 
out theatre security 
co-operation 
engagements 
throughout the Pacific 
during its stay and will 
also train alongside US 
Marine Corps F-35B 
Lightning IIs of Marine 
Fighter Attack Squadron 
121 (VMFA-121) 
‘Green Knights’, which 
transferred to MCAS 
Iwakuni in January, 
becoming the first 
Lightning II unit 
permanently based 
outside the US.

The arrival of the 
F-35B in Japan has 
led to a reduction in 
the number of Hornet 
squadrons undertaking 
rotating deployments to 
the country.  Previously, 
two Hornet squadrons 
were normally on 
rotation under the 
UDP at Iwakuni at any 
one time, but in future 
this will be reduced to 
one.  Dave Allport

Bataan ARG 
deploys 
THE BATAAN Amphibious 
Ready Group (ARG) 
has begun a scheduled 
deployment to Europe 
and the Middle East.  
Together with the 24th 
Marine Expeditionary 
Unit (24th MEU), the 
Bataan ARG departed 
from Naval Station 
Norfolk and Joint 
Expeditionary Base 
Little Creek-Fort Story, 
Virginia Beach, Virginia, 
and Camp Lejeune, 
North Carolina, between 
February 25 and March 1.  

The Bataan ARG 
comprises the 
amphibious assault ship 
USS Bataan (LHD 5), 
amphibious transport 
dock USS Mesa Verde 
(LPD 19), Tactical Air 
Control Squadron 21 
and Helicopter Sea 
Combat Squadron (HSC) 
26, homeported at 
Naval Station Norfolk, 
amphibious dock landing 
ship USS Carter Hall (LSD 
50), Assault Craft Unit 
4 detachments, and 
Beach Master Unit 2, 
homeported at Virginia 
Beach.  The aviation 
component of the 24th 
MEU is Marine Medium 
Tiltrotor Squadron 
365 (Reinforced).

VP-9 Orions leave Hawaii – P-8s are planned
THE FINAL three US 
Navy Patrol Squadron 
9 (VP-9) P-3Cs have 
departed Kaneohe Bay, 
Hawaii to complete the 
unit’s move to Naval Air 
Station Whidbey Island, 
Washington.  The ‘Golden 
Eagles’ are the last of 

three patrol squadrons 
– VP-9, VP-4 and VP-47 – 
that were based in Hawaii 
but have been reassigned 
to Whidbey.  As a 
result of the move, the 
squadron’s parent Patrol 
and Reconnaissance 
Wing Two is likely 

to decommission in 
May.  The last US Navy 
Orions in Hawaii are 
the aircraft of VPU-2 at 
Kaneohe Bay.  The US 
Navy eventually plans to 
maintain a permanent 
detachment of two P-8As 
at the base, but until the 

required infrastructure 
is completed, the role 
is being filled by a 
detachment of Orions, 
the first being one P-3 
from VP-40 deployed 
from Whidbey Island.

Trump calls for more aircraft carriers
DURING A visit to the 
Newport News shipyard, 
Virginia, in early March 
as part of a pre-
commissioning ceremony 
for the USS Gerald R Ford 
carrier, President Donald 
Trump announced that 
he would spearhead 
plans to return to a 
12-carrier US Navy fleet.

The $13bn USS Ford will 
be commissioned later 
this year, and President 
Trump said: “We will give 
the men and women of 

America’s armed services 
the resources you need to 
keep us safe.”  He added: 
“In these troubled times, 
our navy is the smallest it’s 
been since World War One.  
In fact, I just spoke with 
navy and industry leaders 
and have discussed my 
plans to undertake a 
major expansion of our 
entire navy fleet, including 
having the 12-carrier 
navy we need.”  He 
added that the carriers 
are the “centrepiece” of 

US military capability.
However, this was set 

against a backdrop of the 
US Navy’s tenth carrier 
air wing (CVW-14) being 
disestablished at NAS 
Lemoore, California, on 
March 31.  The air wing, 
which has not deployed 
since 2011, had originally 
been scheduled for 
deactivation in 2012.  
Although those plans 
were reversed the navy 
has not had sufficient 
squadrons to fill the wing.

Shark 
mouth on 
Combat 
Sent
SEEN DEPARTING RAF 
Mildenhall, UK, on March 
25, RC-135U Combat Sent 
64-14847 ’OF’ of the 45th 
Reconnaissance Squadron 
from Offutt AFB, Nebraska, 
once again sports shark 
mouth markings, as 
previously carried by this 
aircraft in both 1983 and 
again in the early 1990s.  
It is thought that the 
marking is more official 
this time around and has 
been applied to promote 
a sense of squadron 
heritage.  Ryan Dorling

The US Navy plans to 
maintain a detachment of 
P-8s at Kaneohe Bay.  This 

example is BuNo 169010, 
seen departing Boeing 

Field, Washington on 
February 21.  Joe G Walker
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A dozen F-15s from the Louisiana and Florida ANG deployed to Europe in late March.  They comprised serials 80-0058, 81-0039, 
81-0041, 83-0012, 83-0036, 83-0041, 85-0096, 85-0102, 86-0148, 86-0155, 86-0161 and 86-0162.  Manolito Jaarsma

AIR NATIONAL Guard 
F-15C/D Eagles are back 
in Europe for another 
Theater Security Package 
(TSP).  The 122nd 
Expeditionary Fighter 
Squadron (EFS), Louisiana 

ANG began its deployment 
at Leeuwarden, 
Netherlands, in support 
of Operation Atlantic 
Resolve, participating 
in Exercise Frisian Flag 
at the base between 

March 27 and April 7.  
The first group of Eagles 

arrived from the US on 
March 24, followed by a 
second group of six the 
next day.  “We’re providing 
forward forces for 

commanders if they need 
them,” said Lt Col Daniel 
Fischer.  “We’re building 
partnerships with our 
NATO allies and looking 
to deter any potential 
Russian aggression.”

RCAF Hornets 
to deploy to 
Iceland and 
Romania
CANADA IS to deploy 
CF-188s to both Iceland 
and Romania this year 
in support of NATO.  The 
first of these will involve 
six Royal Canadian Air 
Force (RCAF) CF-188s 
carrying out unarmed 
air patrols of Icelandic 
airspace, commencing in 
late May.  This mission is 
currently being covered 
by Italian Eurofighters, 
which left Grosseto for 
Keflavík on March 17 for a 
month-long deployment.

In September, RCAF 
Hornets will begin a 
second air policing 
mission in Romania.  
This will be their 
third deployment to 
the country, having 
previously undertaken 
operations in 2014 and 
2016.  The length of 
the latest Romanian 
deployment has not 
been confirmed, as no 
official announcement 
has yet been made on 
either this or the Icelandic 
mission. Dave Allport

AH-64E contract
BOEING AND the US 
Government have signed 
a five-year, $3.4bn multi-
year deal for the AH-64E. 
The US Army will receive 
244 remanufactured 
Apaches, while 24 new 
examples will be built for 
Saudi Arabia.  US Army 
Col Joseph Hoecherl 
commented: “The 
Apache’s technologies 
and resulting capabilities 
are essential to 
army operations 
around the globe.”

Seen arriving at RAF Mildenhall, UK, on February 11 is C-5A Galaxy 70-0461, callsign ‘Reach 847’, from the 337th Airlift 
Squadron/439th Airlift Wing, at Westover Air Reserve Base, Massachusetts.  The USAF plans to retire all C-5As in favour of the 
upgraded C-5M.  In total, one C-5A, 49 C-5Bs and two C-5Cs will be upgraded to C-5M confi guration by the end of 2018.  Ryan Dorling

T-X: the bids are in
BOEING SAID on March 
29 it had submitted its 
proposal to Air Force 
Materiel Command (AFMC) 
for the USAF T-X advanced 
pilot training competition.  
The Boeing/Saab BTX clean-
sheet design was joined 

by Lockheed Martin’s 
T-50A and the Leonardo 
DRS T-100 before the 
submissions window closed 
at the end of March.

The USAF issued its 
request for proposals 
(RFP) on December 30 

last year.  The $16.3bn 
competition encompasses 
a total of 350 aircraft, 
including delivery of the 
initial five test aircraft.  As 
AFM closed for press, it was 
unclear if other potential 
contenders – Sierra Nevada 

Corp/Turkish Aerospace 
Industries Freedom Trainer 
and the Stavatti Javelin – 
had submitted proposals.  

The USAF aims to select 
a winner by the end of 
2017 for service entry 
by Fiscal Year 2024.

HH-60U and MH-139 compete for ‘Huey’ 
replacement
THE BOEING MH-139 is set 
to battle with Lockheed 
Martin’s HH-60U in the 
competition to replace the 
US Air Force’s UH-1N fleet.  
The MH-139 is based on 
the Leonardo Helicopters 
AW139, and will be 
produced in Philadelphia.  
Dubbed ‘Ghost Hawk’, the 
HH-60U is being offered 
by Lockheed as prime 
contractor.  A highly 
modified version of the 
UH-60M, three examples 

of the HH-60U have been 
in USAF service since 
2010-11 for special search 
and rescue missions.  
Lockheed Martin 
previously indicated that 
the UH-60M might be 
offered for the UH-1N 
Replacement Program.

Under the UH-1N 
Replacement Program 
the USAF plans to replace 
Air Force Global Strike 
Command’s current ‘Huey’ 
fleet with up to 84 new 

helicopters to be used 
for missile field security 
and transport roles.

A previous effort to 
replace the UH-1N fleet 
was the Common Vertical 
Lift Support Platform 
programme, cancelled 
in 2013 due to budget 
constraints.  Contract 
award for the new 
programme is expected 
in 2018, to be followed 
by service entry planned 
for 2021 or 2022.

Northrop 
Grumman 
chooses 
G550
NORTHROP GRUMMAN 
and L3 Technologies have 
chosen the Gulfstream 
G550 business jet as 
the base platform for 
its proposal to replace 
the E-8 Joint STARS.  The 
corporation submitted 
its bid to the USAF for 
the E-8 recapitalisation 
project on March 2.  
Northrop Grumman 
is likely to be go up 
against Lockheed Martin/
Bombardier, which 
is offering a solution 
based on the Global 
6000, while Boeing is 
offering a platform 
based on its 737-700.  

Northrop Grumman’s 
proposal had considered 
the slightly larger G650, 
but in the end the G550 
was settled upon for the 
$6.9bn competition for 
17 aircraft.  The USAF 
wants initial operating 
capability for the new 
aircraft by 2024.

Galaxy veteran at Mildenhall

Guard Eagles in Europe



CATASTROPHIC FOREST 
fires (see Firefighters 
gather in Chile, April 2017, 
p20), have prompted 
the country’s defence 
ministry to evaluate 

acquiring another C-130 
for the Fuerza Aérea de 
Chile (FACh, Chilean Air 
Force).  Government 
plans also call for the 
FACh to acquire elements 

to allow the Hercules 
fleet to be equipped for 
fighting fires, such as 
the Modular Airborne 
Firefighting System 
(MAFFS) from Aero Union.  

The force currently 
operates two C-130Hs and 
a single C-130B that serve 
with Grupo de Aviación 
No 10 at Santiago.  
Juan Carlos Cicalesi

Chile interested in 
additional C-130

Facundo Rovira

Above: Colombia has purchased ten ex-US Army UH-60A Black Hawk helicopters from the US via a Foreign Military Sales (FMS) 
deal.  The helicopters are destined for the Colombia National Police (PNC) to reinforce its aviation component, now operating 19 
UH-60s. Juan Carlos Cicalesi

SEVEN NEWLY acquired 
Vulcanair P68 Observer 2 
aircraft for the Aviación 
Naval de Chile (Chilean 
Naval Aviation) have 
been presented to 
officials.  The aircraft 
were shown during the 
service’s 94th anniversary 
celebrations at Concón 
naval air station, Viña del 
Mar, on March 16.  The 
aircraft will be based 
at different locations 
around the country, 
with the exception of 
Punta Arenas in the far 
south.  The P68s will 
replace O-2A Skymasters 
previously used for search 
and rescue (SAR), law 

enforcement, observation 
and liaison tasks on 
behalf of the Chilean 
Coast Guard service, the 

Dirección del Territorio 
Marítimo y Marina 
Mercante (Directemar).  
Álvaro Romero

Airborne 
intelligence 
systems for 
Mexico
THE FUERZA Aérea 
Mexicana (FAM, 
Mexican Air Force) is 
operating at least two 
Cessna Citation Eagle II 
aircraft in the airborne 
intelligence, surveillance 
and reconnaissance 
(ISR) role.  The aircraft, 
which carry the serials 
3933 and 3934, were 
acquired in 2015 and 
are equipped with the 
Airborne Surveillance, 
Intelligence and 
Observation (ASIO) 
system from BIRD 
Aerosystems of Israel.  
This is intended for 
electronic intelligence 
and communications 
missions.  As well as 
being adapted to carry 
the different ASIO 
sensors, the aircraft 
have been modified with 
Williams FJ44 engines.  

The ASIO system 
normally includes an 
electro-optical/infrared 
high-resolution camera, 
a synthetic aperture 
radar, a communications 
intelligence and 
electronic intelligence 
payload, a lateral sweep 
airborne radar and a 
satellite data link.  One 
of its main recognition 
features is a ventral 
compartment for the 
surveillance radar.  
Juan Carlos Cicalesi

KC-390 
in-fl ight 
refuelling 
tests
THE KC-390 has 
successfully performed 
its first in-flight 
refuelling mission.  
Força Aérea Brasileira 
(FAB, Brazilian Air 
Force) personnel and 
employees of Embraer 
Defence & Security 
worked together during 
the flight-test campaign 
in February.  The trials 
focused on the Cobham 
Wing Air Refuelling Pod 
(WARP) on the FAB’s 
future cargo aircraft/
tanker.  The WARP 
is located below the 
aircraft’s wings and is 
provided with a 30m 
(98ft) refuelling hose.  
FAB F-5M fighters were 
used as receivers during 
the tests, which were 
conducted near Santa 
Cruz air base.  Although 
fuel was not transferred 
to the F-5M, the test 
did validate the tanker’s 
ability to connect with 
a fighter via hose-and-
drogue.  The refuelling 
test campaign for 
the KC-390 is set to 
end in late 2018.  

Currently two 
KC-390 prototypes 
are performing flight 
tests and a third 
example is undergoing 
final construction.  
Development and 
certification tests will 
total 2,000 flight hours.  
Juan Carlos Cicalesi

P68 showcased at Concón

Armada de Chile
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Exercise Report

The fifth in the series 
of biannual exercises, 
Aman 2017 – Aman 

meaning Peace in Urdu 
– began on February 10 
and lasted four days.  
Australia, China, Indonesia, 
Japan, Pakistan, Russia, 
Sri Lanka, Turkey, the 

United Kingdom and the 
United States took 

part with naval 
assets.  As well 

as 23 naval 
vessels, a 
total of seven 
aircraft also 
participated.

According 
to the 

Pakistan Navy 
(PN), the aim of 

the exercise was 
to display a united 

front against terrorism 
and criminality in the 
maritime domain.  The 
manoeuvres were also 
intended to enhance 
the PN’s interoperability 
with both regional and 
extra-regional navies.

The area of operations 
for Aman 2017 was in the 
North Arabian Sea, which 
borders the Gulf of Oman 
and the Strait of Hormuz, 
which are together known 
as ‘the global energy 
highway’.  The area’s 
strategic importance is 
due to the fact that around 
30% of global oil exports 
pass through it.  The PN 
is experienced in both 
patrolling the region and 
maritime security work as 
a result of participation 
in Combined Task Force 
(CTF) 150 and CTF-
151, which emphasise 
counter-terrorism and 
anti-piracy operations.

The objectives of 
the exercise included 
the underpinning of 
regional stability and 
the fostering of mutual 
understanding between 
the units.  Participating 
Pakistan Naval Aviation 
assets included fixed-wing 

aircraft and 
helicopters 
from 27, 28, 111, 222 
and 333 Squadrons.

Aman was conducted 
in two separate phases, 
each of which included 
extensive flying operations, 
with a focus on stressing 
counter-terrorism and 
anti-piracy operations.

Harbour phase
The harbour phase took 
place on February 11 and 
12 in the Karachi Naval 
Dockyard.  The most 
important element was a 
maritime counter-terrorism 
demonstration that was 
held at the nearby Manora 
Beach.  On the first day, 
Sea King Mk45s from 111 
Anti-Submarine Warfare 
(ASW) Squadron, based 
at PNS Mehran, Karachi, 
were assigned various 
duties for the counter-
terrorism demo.  The Sea 
Kings, supported by Griffon 
2000TD hovercraft, were 
used for tactical heliborne 
insertion by air assault 
teams of the Pakistan 
Marines and the Special 
Services Group (SSGN) – the 
special forces branch of the 
Pakistan Navy.

AMAN 2017
The Pakistan 

Navy hosted the 
multinational 

naval exercise 
Aman 2017 in the 

North Arabian 
Sea earlier this 

year, as Waseem 
Abbas reports.

United Kingdom and the 
United States took 

part with naval 
assets.  As well 

as 23 naval 
vessels, a 

to the 
Pakistan Navy 

(PN), the aim of 
the exercise was 

to display a united 

Above right: Fokker F27-200 
serial 77/AR-NZY upgraded 

with FLIR performs a 
maritime patrol mission in 

the North Arabian Sea. 
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Sea phase
The sea phase on February 
13 and 14 included the 
practical execution of 
operational plans and 
activities finalised during 
the harbour phase.

According to the PN, 
this element of the 
exercise included ships, 
aircraft, helicopters 
and special operations 
forces participating 
in various maritime 
activities including 
gunnery, rocket-depth-
charge firing, anti-piracy, 
replenishment at sea, 
flypasts and a fleet review.

Harbin Z-9ECs from 222 
Squadron ‘Stingrays’ flew 
distinguished visitors 
to participating ships in 
addition to their primary 
ASW role.  Upgraded with 

forward-looking infrared 
(FLIR) and other sensors, 
Fokker F27-200s from 27 
ASW Squadron performed 
maritime patrol missions, 
searching for ‘pirate ships’ 
in the area of operations.  
Other sorties by the PN 
and the Japan Maritime 
Self-Defense Force (JMSDF) 
P-3C Orions simulated the 
tracking of target ships.

Additional foreign naval 
air assets comprised 
a single Ka-27 aboard 
Severomorsk, a Udaloy-
class destroyer of the 
Russian Navy, two US Navy 
SH-60 Seahawks and two 
Z-9s from the People’s 
Liberation Army Navy of the 
People’s Republic of China.

Culmination
February 14 was 
marked by a visit by 
Pakistan’s Prime Minister 
Muhammad Nawaz 
Sharif to the Pakistan 
Navy Ship (PNS) Nasr 
in the North Arabian 
Sea.  He witnessed 
sea manoeuvres and 
conducted a fleet review 
of surface ships.  A joint 
air parade included 
flypasts from PN, Pakistan 
Air Force and foreign 
naval air arms.  At the 
conclusion, the coalition 
ships sailed past Nasr in 
formation to signify the 
participating nations’ 
united efforts against 
maritime crimes 
and terrorism.

Top: Harbin Z-9EC serial 
22 (c/n Z9-0353) from 222 

Squadron ‘Stingrays’ comes 
in for a deck landing aboard 

PNS ‘Aslat’, a Sword-class 
frigate.

Main image: A member of the  
Special Services Group (SSGN) 

performs fast roping from 
Sea King Mk45 serial 4516 at 

Manora Beach, while serial 
4512 awaits its turn. 

Right: A fl ight of P-3C Orions 
departs from Pakistan Naval 

Station Mehran for simulated 
anti-piracy operations.
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Iranian F-4D upgraded

Above: F-4D 3-6700, the second life-extended example for the IRIAF, departs for the 10th TFB at Chabahar in February.  Qader Javaheri
A HANDFUL of Islamic 
Republic of Iran Air Force 
(IRIAF) F-4D Phantom 
IIs of the 101st Combat 
Command Training 
Squadron (CCTS) at the 
10th Tactical Fighter 
Base (TFB) remain in 
service, mainly used 
as lead-in trainers for 
the frontline F-4Es.

Three (3-6690, 3-6705 
and 3-6713) were 
overhauled at Mehrabad 
between 2005 and 
2008.  A 2010 initiative 

to upgrade the F-4Ds for 
use as interceptors with 
a new Chinese-made 
radar, ‘glass’ cockpit and 
new armament system 
saw only one F-4D 
(3-6714) receiving modest 
enhancements under 
Project Dowran in 2011 
– including a new radio 
and navigation aids, a 
reactivated armament 
system and structural 
refurbishment to facilitate 
service until 2022.  The 
IRIAF contracted Project 

Dowran I in 2015, a 
year after F-4D 3-6700 
arrived in Tehran to 
be overhauled by the 
IACI (Iranian Aircraft 
Industries) company.  The 
jet logged its first post-
maintenance functional 
check flight (FCF) on 
February 26 this year 
and was redelivered to 
the IRIAF two days later.  

Reports suggest it 
has had its AN/APQ-
109 fire-control radar 
disconnected – but 

retained for centre of 
gravity considerations, 
although the aircraft 
keeps the AN/APX-107 
radar warning receiver.

It can also use unguided 
bombs, rockets and the 
SUU-23/A gun pod – and 
fire AIM-9Js if needed to 
supplement the quick 
reaction alert (QRA) 
mission.  Plans suggest 
all remaining F-4Ds will 
be upgraded under this 
project, with 3-6711 next 
in line.  Babak Taghvaee

Israel 
plans new 
aircraft 
acquisition
ISRAELI MEDIA reports 
suggest the country 
plans to purchase 
additional batches of 
aircraft from the United 
States.  Israel is said to 
be hopeful of securing 
a ‘squadron’s worth’ 
of advanced F-15s, 
and either CH-53K 
or CH-47 helicopters 
to replace existing 
CH-53 Yasur aircraft.

Some of the funds 
required for these 
purchases would be 
drawn from US Foreign 
Military Financing (FMF), 
which is set to increase 
from $3.1bn to $3.3bn 
annually from 2019.  
Funding will continue 
at the same rate for ten 
years.  Israel posponed 
earlier plans that called 
for purchasing an 
additional 75 F-15s.

Iranian C-130 upgrades continue THE IRIAF has received a 
ninth service-life-extended 
and modernised C-130.  
The aircraft, C-130E 
5-8518, has been with the 
72nd Tactical Transport 
Squadron at Shiraz since 
1990 and hadn’t flown 
since March 2009 when 
it was delivered to IACI 
for programmed depot 
maintenance under Project 
Sattari. It was stored in 
Tehran until January 2014 
when work began on it.  
The C-130E returned to the 
air on January 14, and was 
redelivered in February. 
Babak Taghvaee

F-15I strikes 
on Syria
DETAILS HAVE emerged 
of an Israeli Air Force 
strike on Syria using F-15I 
fighters.  The jets carried 
out the attack on March 
17, conducting what air 
force officials described 
as “a successful strike 
mission against high-
value assets”. During 
the raid, Syria launched 
at least one SA-5 
Gammon surface-to-
air missile against the 
F-15Is as they were 
returning home.  One 
SAM was shot down by 
an Israeli Arrow 2 anti-
ballistic missile system 
on its combat debut.

THE FIRST Lebanese Air 
Force trainee pilot for 
the country’s new A-29s 
started flying with the 81st 
Fighter Squadron at Moody 
Air Force Base, Georgia, on 
March 22 – the Lebanese 
training scheme joining 
Afghan Air Force A-29 
courses running at Moody.

Lt Col Ryan Hill, the 81st 
FS commander, said: 
“The end state is that 
we’re going to have 12 
trained Lebanese pilots.”

After completing the 
programme, the pilots 
and 20 maintainers will 
man a fully functional 
A-29 squadron to set up 
operations in Lebanon.

Lebanese A-29 pilot training begins
IRIAF C-130E 5-8518 at IACI awaiting redelivery to the IRIAF.  Stephan Karl

Left: The fi rst Lebanese Air 
Force A-29 pilot in training 
at Moody AFB.  USAF/TSgt 
Zachary Wolf
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Russian Air Force receives fourth A-50U
THE BERIEV Aircraft 
Company has delivered 
a fourth upgraded A-50U 
airborne early warning 
and control (AEW&C) 
aircraft to the Russian 
Aerospace Forces (VKS).  
The Mainstay was handed 
over following completion 
of tests.  A-50U ‘41 
Red’ has been named 

Taganrog in recognition 
of the home of Beriev, 
which is a subsidiary 
of the United Aircraft 
Corporation (UAC).

Beriev, together with the 
Vega Radio Engineering 
Corporation, carry out 
A-50 upgrade work.  The 
A-50U features Vega’s 
new Shmel-M mission 

system and radar, LCD 
screens instead of 
CRTs for the operators’ 
stations, increased 
maximum take-off 
weight and extended 
range and endurance. 

The prototype A-50U 
completed state 
acceptance tests in 
November 2009.  The 

first A-50U series 
upgrade was ‘47 Red’, 
which was returned to 
service in October 2011, 
followed by the second 
(‘33 Red’) in April 2013.  

In March 2014, the 
prototype aircraft, 
‘37 Red’, was also 
handed over to the 
Russian Air Force.

A-50U ‘41 Red’ was handed over to the VKS on March 6, when it was 
fl own from Taganrog to Ivanovo.  Russian MoD

Ukraine 
plans new 
fi ghter, 
light attack 
helicopter
KIEV HAS outlined 
ambitious plans to 
develop new indigenous 
combat aircraft.  
Ukrainian President 
Petro Poroshenko 
announced the intention 
to launch a project for 
a twin-engined, multi-
role fighter during a 
visit to the Ivchenko-
Progress engine design 
bureau at Zaporozhye 
on March 15.  Ukrainian 
design teams have 
already drafted plans 
for the Legkiy Boiviy 
Litak (LBL, Lightweight 
Combat Aircraft), which 
reportedly has many 
similarities with the 
MiG-29.  Compared with 
the Fulcrum, however, 
the LBL will incorporate 
non-Russian equipment 
and avionics.  The 
powerplant will be 
based on the Ivchenko-
Progress AI-322F that 
powers the Yak-130 
combat trainer.

As well as an 
indigenous fighter, work 
is also under way on a 
light attack helicopter 
concept.  The Ukrinmash 
KT-112UD, which was 
shown in mock-up form 
at IDEX 2017 in Abu 
Dhabi, is based on the 
company’s KT-112 Yanhol 
(Angel) three-seat light 
helicopter, which is yet 
to enter production.  
Powered by twin Rotax 
914 engines, the attack 
helicopter is to be armed 
with locally developed 
weapons, including up 
to four Bar’er-V anti-tank 
missiles.  Other weapons 
include up to six Igla or 
Strela-2 air-to-air missiles 
and 7.62mm (0.3in) 
calibre PKT machine 
guns.  The KT-112UD’s 
sensor suite will include 
a thermal camera and 
a laser designator 
carried in a chin turret.

Russian Knights make Su-30SM debut

Above: The Russian Knights fl ew four Su-30SMs at LIMA, marking their international debut with the type.  Alan Warnes
THE RUSSIAN Knights 
aerobatic team made 
its international 
debut at LIMA 17, in 
Langkawi, Malaysia, 
with its new Su-30SM 
Flankers.  According to 
the team leader, Col 
Andrey Alexeev, the four 
pilots started training 
“a month ago”, and 

between them they have 
accumulated just 200 
hours on the Su-30SM. 

Eight aircraft have been 
delivered to the team, 
but as they are still in 
a work-up process only 
four of the six aircraft 
that deployed to Malaysia 
participated in the daily 
30-minute flying display. 

Russian Air Force chief, 
Lt Gen Andrey Yudin 
told AFM: “The main 
reason we are here is 
to show the capabilities 
of the aircraft and how 
super manoeuvrable 
it is.  We are training 
to fly the six aircraft in 
the formation and will 
appear together at MAKS 

[International Aviation 
and Space Salon] in 
Moscow during August.”

After departing their 
home base at Kubinka, 
they made fuel stops 
at Novosibirsk and 
Irkutsk, before stopping 
in China, Vietnam and 
eventually arriving at 
Langkawi.  Alan Warnes

Mi-8AMTSh-VA for Russian Pacifi c Fleet
THE NAVAL Aviation arm of 
the Russian Navy’s Pacific 
Fleet has received its first 
Mi-8AMTSh-VA helicopter 
from Ulan-Ude Aviation 
Plant.  The Arctic version 
of the Hip was delivered 

to a Pacific Fleet base on 
Kamchatka Peninsula, 
the Russian defence 
ministry announced 
on February 20.

The Mi-8AMTSh-
VA, which is adapted 

for operations in low 
temperatures and 
reduced visibility, 
began tests in 2015.  
It is based on the 
Mi-8AMTSh-V military 
transport helicopter and 

incorporates a unique 
engine start system, 
capable of operating 
at -60°C (-76°F), special 
thermal isolation and a 
heating system.  Other 
changes include revised 

communication and 
navigation systems and 
additional fuel tanks.

Ulan-Ude delivered a 
first Mi-8AMTSh-VA to the 
Russian defence ministry 
in November 2015.
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Indonesian F-16 deliveries

Above: USAF pilot, Capt Sean Rush (front seat) and TNI-AU pilot, Maj Gusti Made Yoga Ambara (rear), depart Hill AFB in F-16B 
TS-1622 on March 14 for the fl ight to Indonesia.  USAF/Alex R. Lloyd
FOUR MORE refurbished 
and upgraded Block 
25 F-16C/Ds have been 
delivered to Indonesia.  
The fifth of sixth batches 
of Fighting Falcons for 
the Tentara Nasional 
Indonesia-Angkatan 

Udara (TNI-AU, Indonesian 
Air Force) departed Hill Air 
Force Base, Utah, on their 
delivery flight on March 
14.  The latest four aircraft 
(comprising three F-16Cs 
and one F-16D) were 
upgraded by the Ogden 

Air Logistics Complex.  
These former US Air Force 
and Air National Guard 
aircraft were previously 
in storage at the 309th 
Aerospace Maintenance 
and Regeneration 
Group at Davis-

Monthan AFB, Arizona.
Indonesia has 24 F-16C/

Ds on order.  The latest 
batch brings the total 
number of F-16s delivered 
to Indonesia to 18.  The 
final six are due to be 
delivered later this year.

Afghan A-29 
handover 
continues
THE LATEST batch of four 
A-29s for the Afghan Air 
Force (AAF) has arrived 
in Kabul.  The Super 
Tucanos, delivered to the 
Kabul Air Wing on March 
20, increase the AAF 
inventory to 12 aircraft.  
The light attack aircraft 
were transferred to 
Afghanistan from Moody 
Air Force Base, Georgia.  
Another seven A-29s are 
still assigned to Moody 
AFB for pilot training.  
One aircraft crashed 
near Moody on March 
6 (see Attrition, p95).

Brig Gen David Hicks, 
Train, Advise, Assist 
Command-Air (TAAC-
Air) and 438th Air 
Expeditionary Wing 
Commander, described 
the A-29s as a “game 
changer” in last year’s 
‘fighting season’ in 
Afghanistan.  The latest 
four aircraft will now be 
available for the ‘fighting 
season’ in 2017, when 
the spring weather 
favours the counter-
insurgency.  “The AAF 
pilots are continually 
gaining proficiency 
in the A-29,” said Brig 
Gen Hicks. “They are 
capable of providing 
air attack anywhere 
in the country.”

Airbus returns 
to Indonesia 
with A400M
AIRBUS DEFENCE and 
Space is continuing 
attempts to sell the 
A400M to Indonesia.  The 
company displayed a UK 
Royal Air Force Atlas C1 
at Halim Perdanakusuma 
air base, East Jakarta on 
March 6.  Airbus hopes 
to secure an order from 
the Indonesian defence 
ministry, which is seeking 
to replace its C-130s.  
The airlifter also visited 
Indonesia in 2012.

Earlier this year, it 
was reported that 
the government had 
approved the purchase of 
five A400Ms.  This echoed 
comments made by the 
defence minister last year.  
However, the acquisition 
remains unconfirmed, 
and Airbus officials have 
declined to comment on 
the existence of any deal.

US-built Japanese F-35s now all at Luke

‘Fighting Dragons’ F-15J

Above: Recently delivered JASDF F-35A 79-8704 (AX-04, FMS 14-5117) lands at Luke after a 
combined mission with sister-ship 79-8703 (AX-03, FMS 14-5116) on February 24.  Kees van der Mark
ALL FOUR of the Japan Air 
Self-Defence Force ( JASDF) 
F-35As built by Lockheed 
Martin at Fort Worth, 
Texas, have now been 
delivered to the 944th 
Fighter Wing at Luke 
Air Force Base, Arizona, 
where JASDF pilots have 

been training since the 
end of last year.  The first 
arrived on November 
28, 2016 (see JASDF’s First 
F-35A Delivered to Luke, 
January 2017, p18).  AX-04 
was also the last Lightning 
II built as part of Low-
Rate Initial Production 

(LRIP) Lot 8.  Beginning 
with AX-05, the remaining 
38 F-35As acquired by 
Japan will be built at 
the Mitsubishi Heavy 
Industries final assembly 
and check-out (FACO) 
facility in Nagoya, Japan.  
Kees van der Mark

Japan 
doubles up on 
QRA fighters
THE JAPAN Ministry of 
Defense has increased 
the number of fighters 
assigned to airspace 
defence missions.  Local 
media reports indicate 
that last year the Japan Air 
Self-Defense Force (JASDF) 
began scrambling four jets 
for each interception of a 
potential airspace violation 
by foreign aircraft.  

The previous Japanese 
quick reaction alert (QRA), 
which was introduced in 
1958, stated two fighters 
would be sent to intercept 
potential intruders.

The change in policy 
comes at a time of 
increased Chinese military 
activity around the Senkaku 
Islands in the East China 
Sea.  The JASDF launched 
a record number of 
scrambles between April 
2016 and January this year, 
surpassing the previous 
record set in Fiscal Year 
1984.  The extra JASDF 
aircraft are required to 
monitor any additional 
aircraft that join the 
incursion, suggesting that 
China is regularly deploying 
larger formations in the 
East China Sea.  The JASDF 
has also extended the 
duration of its combat air 
patrols and increased the 
number of sorties by E-2C 
early warning aircraft.

Above: To mark its 40th anniversary, the JASDF’s 303 Hikotai ‘Fighting Dragons’ has applied 
special markings to F-15J 32-8817.  The unit, which is based in Komatsu, was established in 
August 1976 with F-4EJs and converted to F-15Js a decade later.  Roy Choo
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Fighters line 
up for MRCA
THE LANGKAWI 
International Maritime 
and Aerospace (LIMA 
2017) exhibition saw the 
short-listed Rafale and 
Typhoon go head-to-
head as manufacturers 
anticipate the revival of the 
Royal Malaysian Air Force’s 
(RMAF’s, Tentera Udara 
Diraja’s) long-running 
Multi-Role Combat Aircraft 
(MRCA) programme.  The 
Rafale team promoted the 
benefits for local industry, 
noting that Dassault, 
Safran and Thales are 
already collaborating with 
Malaysian partners.

BAE Systems, leading 
the Typhoon effort, said 
its offer would create 
21,500 local jobs.  

Last October the 
Malaysian Defence 
Minister Hishammuddin 
Hussein said only the 
Rafale and Typhoon 
were being considered, 
but other manufacturers 
continue their marketing 
efforts, such as Saab 
with the Gripen.

THE REPUBLIC of 
Singapore Air Force (RSAF) 
is considering basing a 
squadron of F-15SGs at 
Ohakea in Manawatu, 
on New Zealand’s North 

Island.  The move would 
provide the RSAF with 
additional, uncongested 
airspace for fighter training 
and would involve around 
500 personnel.  New 

Zealand’s defence minister 
Gerry Brownlee confirmed 
the Singapore Government 
is undertaking a feasibility 
study to determine what 
the move would entail.  If 

the RSAF establishes a 
detachment at Ohakea, 
it would join overseas 
contingents in France, 
the US and at RAAF Base 
Pearce, Western Australia.

RSAF could base F-15s at Ohakea

Above: F-15SG 8319 was in the static display at LIMA 17 at Langkawi International Airport, Malaysia.  The aircraft, which is assigned 
to the RSAF’s 149 Squadron ‘Shikras’ at Paya Lebar Air Base, was loaded with several types of guided bomb.  Alan Warnes

THE RMAF’s upgrade 
project for its S-61A-4 Nuri 
fleet was again showcased 
at LIMA.  M23-37, on static 
display, is now equipped 
with a multi-mission 

management system and 
four EFI-890H advanced 
flight displays.  M23-37 
was first overhauled and 
then modernised with a 
glass cockpit by AIROD.  

Previously, M23-36 was 
used as project test bed, 
but is under repair after 
a hard landing.  Two 
examples have so far 
received a glass cockpit, 

and 15 of the 26 Nuris 
will be upgraded by 
2020.  The remaining 11 
examples are in service 
with the Malaysian Army.  
Babak Taghvaee

Updated Nuri on display at LIMA 2017

Fourth A400M 
delivered to 
Malaysia
A FOURTH and final 
A400M (M54-04) for the 
RMAF was handed over 
during LIMA 2017.  The 
aircraft, the 40th Atlas 
delivered, was officially 
received at Langkawi IAP 
on March 22.  The RMAF’s 
first A400M (M54-01) 
was delivered in March 
2015, followed by M54-
02 in November 2015 
and M54-03 last June.

Joint Russian-Indian 
Multi-Role Transport 
aircraft dropped
PLANS FOR joint 
development by India and 
Russia of a new Multi-
role Transport Aircraft 
(MTA) have been shelved 
and the programme 
terminated.  The decision 
to end co-operation on the 
project was confirmed by 

Russian Industry and Trade 
Minister Denis Manturov 
on March 24.  Ilyushin, 
which was developing 
the aircraft jointly with 
Hindustan Aeronautics 
Limited, said last year 
that the project had been 
‘frozen’.  Dave Allport

DELIVERY OF the final 
Republic of China Air 
Force (RoCAF) P-3C 
is expected in July.  A 
Ministry of National 
Defense official said 
the aircraft will be 
formally unveiled in a 
ceremony attended by 
President Tsai Ing-wen. 

Taiwan acquired 
12 surplus US Navy 
P-3Cs, which have 
been refurbished and 

upgraded by Lockheed 
Martin.  The first was 
delivered to Pingtung 
on September 25, 
2013, and was formally 
inducted on October 31.  
On March 24, 2017 the 
RoCAF confirmed that 
validation of the aircraft’s 
torpedo launch systems 
has been completed 
after successful test 
firing of Mk46 and Mk54 
weapons.  Dave Allport

Taiwan’s final P-3C due

Babak TaghvaeeBabak Taghvaee



Discovery to 
provide Red 
Air in Australia
DISCOVERY AIR Defence 
Services (DADS) has won 
a two-year trial contract 
to provide the Australian 
Defence Force with jet Red 
Air and fighter support.  
DADS will operate three 
Alpha Jets from RAAF 
Base Williamtown under 
the Jet Air Support – 
Fast Jet Trial initiative.

The upgraded Alpha 
Jets will be equipped with 
advanced cockpit displays, 
new radios and GPS.  
Their work will include Red 
Air and fighter support 
for the Royal Australian 
Air Force (RAAF), Joint 
Terminal Attack Controller 
training for the Australian 
Army and anti-surface 
training for the Royal 
Australian Navy.  The 
trial will begin in the third 
quarter of this year.
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THE AUSTRALIAN 
Department of Defence 
(DOD) has declared final 
operational capability 
for the KC-30A Multi-Role 
Tanker Transport (MRTT).  
The Royal Australian Air 
Force (RAAF) operates 
five KC-30As at RAAF 
Base Amberley.  The first 
arrived in Australia in 
2011, before achieving 
initial operational 
capability in 2013.  Two 
more aircraft are being 
acquired and are due for 
delivery in late 2017 and 
late 2019 respectively.

Chief of Air Force, Air 
Marshal Leo Davies 
said: “[The KC-30A] been 
transporting passengers 
and equipment, and 
refuelling with its ‘hose 
and drogue’ technology 
for some time.  The 

achievement of FOC 
signifies that our boom 
refuelling capability is 
now also fully operational, 
and compatible with a 
wide range of Australian 
and international aircraft.” 

Minister for Defence 
Marise Payne added: 
“The KC-30A has been 
an outstanding asset 
over Iraq on Operation 
Okra, having offloaded 
over 74 million pounds of 
fuel to coalition aircraft, 
including Australia’s F/A-
18A Hornet and E-7A 
Wedgetail aircraft.  It is on 
the front line, making sure 
the Hornets can take the 
fight to Daesh effectively.”  

Meanwhile, the DOD 
and Airbus Defence and 
Space have signed a 
research agreement to 
develop an automatic 

air-to-air refuelling (A3) 
capability for the KC-30A’s 
boom.  The work will seek 
to automate the process 
for boom refuelling and 
eliminate the need for 
control by an on-board 
air-refuelling operator.  

The A3 system requires 
no additional equipment 
in the receiver aircraft.  
After initial approach and 
tracking of the receiver 
has been performed 
manually from the 
operator’s console, an 
image processing system 
acquires the receiver and 
the receptacle position.  
The system then allows 
the boom to automatically 
follow the receptacle.  
The operator manually 
performs final extension 
of the boom’s telescopic 
beam during fuel transfer.  

THE ROYAL Australian 
Navy’s (RAN’s) MH-60R 
helicopter has taken 
part in Exercise Ocean 
Explorer 17 off the coast 
of Western Australia. The 
Seahawk demonstrated 
its anti-submarine 
capabilities during the 
manoeuvres, which 
involved around 17 
warships and submarines 
from five navies.  The 

helicopter, named Black 
Jack, was operating from 
HMAS Parramatta during 
the exercise between 
February 13 and March 10.

The warship’s Flight 
Commander LTCDR Mark 
Flowerdew said: “Having 
this aircraft on board 
significantly increases 
the ship’s ability to 
project force in both the 
surface and subsurface 

environments.  During 
this particular exercise, 
the task element, which 
comprised ourselves, a 
Spanish destroyer and 
a New Zealand frigate, 
managed to detect 
and prosecute the 
submarine, which in turn 
neutralised the threat.”

The RAN took delivery 
of the last of 24 MH-60Rs 
in September 2016.

Seahawk sale
THE ROYAL Australian 
Navy plans to dispose 
of its fleet of S-70B-
2s Seahawks and will 
offer 11 airframes 
and an associated 
inventory spares and 
other equipment for 
commercial sale.  The 
Seahawks are being 
replaced by the recently 
delivered MH-60Rs.  
Tom Kaminski

‘Romeo’ expands capabilities
MH-60R ‘Black Jack’ waits on the fl ight deck for refuelling during Exercise Ocean Explorer 17.  LSIS Peter Thompson/Commonwealth 
of Australia

Heron TP 
joins RPA 
requirement
ISRAEL AEROSPACE 
Industries (IAI) is 
offering its Heron TP for 
Australia’s Project AIR 
7003 requirement for 
a new remotely piloted 
aircraft (RPA).  The Heron 
TP will face competition 
from the MQ-9 Reaper 
(see Reaper offered to 
Australia, April 2017, p30).  

For the last six years, 
the Royal Australian Air 
Force (RAAF) has leased 
Heron 1 RPAs from IAI.

Swordfi sh 
aimed at 
New Zealand
SAAB HAS confirmed 
that New Zealand has 
been identified as a 
potential customer for 
its Swordfish maritime 
patrol aircraft (MPA).  
The Royal New Zealand 
Air Force (RNZAF) has 
a requirement for a 
new air surveillance 
aircraft to replace its 
existing fleet of six 
P-3K2 Orions.  Officials 
from the company have 
had talks with New 
Zealand procurement 
officials with a view to 
providing the Swordfish, 
which is based on the 
Bombardier Global 6000 
airframe.  New Zealand 
will invest at least $700m 
to replace the Orion 
MPAs by the mid-2020s.

26 www.airforcesmonthly.com

KC-30A fully 
operational

A KC-30A and two RAAF F/A-18A Hornets simulate aerial refuelling at the Avalon International 
Airshow in February.  CPL Nicci Freeman/Commonwealth of Australia

Bell off ers 
Viper and 
Venom to 
Australia
BELL HELICOPTER is 
offering the AH-1Z Viper 
and UH-1Y Venom to 
Australia.  The company 
has held talks with the 
Australian Department 
of Defence (DOD), which 
is considering options to 
replace the Australian 
Army’s Tiger ARH.  While 
the AH-1Z would provide 
a direct replacement for 
the Tiger, acquisition of 
the UH-1Y for the special 
operations role would 
provide commonality.

The DOD is deciding 
whether to invest in an 
upgrade for its 22 Tiger 
ARHs, under Phase 3 
of Project AIR 87, for 
operations from the 
decks of the amphibious 
assault ships HMAS 
Canberra and Adelaide, 
or buy new aircraft.

Bell foresees a DOD 
requirement for 15 
UH-1Ys, based on 
plans to spend $1.5-
2.3bn as outlined 
in the country’s last 
Defence White Paper.  

The Tiger ARH became 
fully operational in 
mid-2016 and despite 
speculation over its 
fate, Airbus Helicopters 
points to improvements 
in serviceability with 
availability now at 
around 50%.
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IN 2005, DO Systems became 
the first UK company to enter 
a conflict zone with civilian 

owned but RAF-registered aircraft.  
Initially it flew a countermeasures-
equipped King Air (ZK457) to 
Iraq, but the concept has since 
developed to include other aircraft 
types, mostly in intelligence, 
surveillance and reconnaissance 
(ISR) configurations.

The company acquired three 
Diamond DA42MPPs, equipped 
them with ISR systems and 

deployed a pair to Iraq, wearing 
military serials.  In missions 
lasting up to ten hours they 
are believed to have recorded 
video and still images during 
missions over Basra. 

The aircraft flew more than 
3,000 hours in the contract’s 
first year, data linking imagery 
to the UK command centre at 
Basra.  With the DA42s burning 
single figures of gallons of fuel 
per hour, the aircraft could stay 
airborne for long periods, but 

only through a massive play-off 
between weight and endurance. 

A DO Systems pilot who flew 
400 hours in Iraq, told AFM a few 
years after the secret mission: 
“We were self-sufficient.  All we 
needed was the Jet A1 fuel – we 
had our own accommodation, 
life support systems, and so 
on, since we didn’t want to be 
a burden to anyone.  We flew 
more than 3,000 hours, were 
available 24/7 and achieved a 
98% aircraft dispatch rate.

ShadowsIn the

Civilian intelligence, 
surveillance and 
reconnaissance 
companies are 

increasingly performing 
traditionally military 

roles overseas.  AFM’s 
Alan Warnes explains 
why, and asks if there 
might be advantages 

to the UK in expanding 
their use. 
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“Once over Basra, one of our 
pilots witnessed a mortar attack 
– the impact into the base, 
the smoke trail and the firing 
location.  The firing position was 
pinpointed some 8km away and 
the info relayed to the force 
protection team, which went 
to ‘talk to the launch crew’.” 

Each day the company flew two 
sorties, ensuring 10 hours’ cover 
every day, the missions slotting 
into a complex air environment.  
Some included long hours 
focusing on one area: “We once 
watched a door [through the 
FLIR] for 36 hours straight [one 
aircraft on, another off] since 
there were no other ISR assets 
available owing to the weather.  
At the time, the British Army’s 
Hermes 450 [at Basra] was only 
available 50% of the time due to 
inflight icing and crosswinds.”

He noted: “UAVs will never be 
the complete solution, since a 

pilot brings a much wider field 
of view with huge benefits, 
while the UAV has ‘soda straw 
vision’.  We also witnessed their 
fragility against weather and their 
large manpower footprint.”

Expensive systems
Civilian ISR companies are now 
conducting this type of work 
over Libya, Tunisia, Mali and 
the Mediterranean, usually 
satisfying military requirements 

at a fraction of the cost of their 
armed forces counterparts.  
Being a civilian operator also has 
other benefits.  A civil-registered 
aircraft often gains easier access 
to sensitive locations, while 

Above: ISR-confi gured Beech 350 N840CA at Ouagadougou, Burkina Faso in 2014.  Commuter Air completed the work 
on this aircraft – hence ‘CA’ in the registration.  On top of the roof, the large antenna houses a high-gain broadband 
satellite transmitter to send video beyond line of sight (BLOS).  The black and white aerials are SATCOM antennas, to 
send satellite-based radio traffi  c and low-memory data such as emails.  The pod is a Commuter Air CATPASS with an 
infrared camera and probably a synthetic aperture radar or SIGINT system.  Denetworks
Below: A DO Systems DA42MPP touches down at Malta International Airport after one of its ten-hour missions.  Radar 
tracks indicate the aircraft heads towards Libya, where it is one of many civilian ISR aircraft working in the area.  This 
aircraft was used during operations over Basra, Iraq in 2008 when it wore the military serial ZA180.  MaltaOps
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personnel wearing white shirts 
with gold bars find movement 
around airports easier than 
crews in military flying suits.  
A pilot working for a Dutch 
civilian ISR company told 
me: “You can provide rapid 
response since no diplomatic 
clearance is required and with 
survey aircraft commonplace 
in Africa you don’t stand out.”

Running such a business is 
expensive and something of a 
dark art.  As well as a suitable 
platform, companies must 
procure the systems that 
make up the ISR capability.  A 
minimum requirement would 
be a high-definition full-motion 
day/night video camera, 
integrated with a mapping 
system and some form(s) of 
data link.  AFM knows of a police 
force that acquired an EO/IR 
turret, but because it did not 
procure an integrated map, 
personnel had only the latitude/
longitude reference of the 
location they were monitoring, 
which isn’t too helpful for 
the people on the ground.

With an infrared capability, 
surveillance can continue 
throughout the night.  There 
may also be a requirement for 
synthetic aperture radar and/
or the integration of a signals 
intelligence (SIGINT) system, for 
monitoring communications.  In 
terms of data links, in addition 
to the traditional microwave 
line-of-sight system, there 
is an increasing need for a 
broadband satcom system 
for beyond-line-of-sight 
(BLOS) video transmission.

The latest BLOS systems 
are capable of transmitting 
‘blasts’ of between 2 and 

10Mb of broadband data at 
a time over intercontinental 
ranges, so a civilian platform 
can send live HD video from 
Africa to Washington, London 
or Paris, for example.  Satcom 
links on civilian ISR aircraft can 
also be used to relay radio 
traffic, email and still images.  

ISR Caravans
Several African countries, 
including Chad, Mali and Niger, 
are taking delivery of Cessna 
208 Grand Caravan EXs, which 
carry a significant mission 
payload.  The US Government 
supplies the single-engined 
aircraft through the rather costly 
US Foreign Military Sales (FMS) 
process, which dictates all system 
components are US-sourced.

Mission fit therefore typically 
includes equipment from L3 
Wescam (MX-15, MX-20 or 
MX-25 EO/IR turret) or from the 
high-definition FLIR Systems’ 
Star SAFIRE series.  As the 
prime contractor working 
with the US Government, L3 
Technologies (L3T) produces 
the ISR equipment and sources 
spares for the FMS Caravans.  
North American Surveillance 
Systems (NASS) usually performs 
airframe structural modification 
and integrates the ISR mission 
suite.  The company received US 
certification for an ISR Caravan 
in May 2010, its equipment 
including a NASS Side Mount 
and Wescam MX-15, moving 
map, digital video recorder, 
microwave downlink, and 
NASS mission console and LCD 
monitors.  It has also designed 
a night vision imaging system 
(NVIS) cockpit conversion for 
night-vision goggle compatibility.  

NASS has been subcontracted 
by L3T to work on the FMS 
Caravan aircraft.  L3T buys the 
aircraft ‘green’ and is responsible 
for the certification.  Describing 
the ISR Caravan, NASS President 
Richard McCourt said: “In 
addition to using the latest 
surveillance technology, what 
makes this system unique is the 
rapid reconfiguration design.  
This gives the client the ability 
to remove the surveillance 
system and convert the aircraft 
to passenger status within 
30 minutes.  Reinstallation is 
equally quick to perform.” 

Africa’s FMS ISR Caravans 
are linked into an L3 Scorpion 
ground station operator 
console (GSOC), under US Africa 
Command’s (US AFRICOM’s) 
baseline ISR configuration.

The Caravan conversion 
programme has also involved the 
US-based Alliant Techsystems 
(ATK), now known as Orbital ATK, 
which upgraded three aircraft as 
AC-208 Combat Caravans for the 
Lebanese Air Force and a similar 
number for Iraq.  Orbital ATK was 
contracted to provide logistics 
support to the Iraqi aircraft with 
an initial contract running from 
December 2015 to June 2016, 
and subsequently extended.

In November, when the DoD 
issued its justification for FY2017 
funding for overseas contingency 
operations in Afghanistan, it 
requested supply of five Cessna 
208s, “…for the dual-role lift 
and aerial fires capability”.  The 
document stated: “It would 
address the capability gap in 
close air support and provides 
overmatch against the enemy 
to improve ground forces’ 
effectiveness and mitigate 

the high casualty rate of 
the ANSF (Afghan National 
Security Force).”  It is unclear 
if ATK has won a contract 
against the requirement.

Libya
When a US-registered Merlin 
turboprop crashed at Malta 
International Airport last 
October killing all five on board, 
the civilian surveillance work 
being carried out over Libya 
hit the headlines.  Operated by 
Luxembourg-registered CAE 
Aviation, the accident aircraft 
was under contract to the French 
Government and, according 
to official French sources, was 
used to: “…track illegal human 
and drug trafficking in Libya”.  
CAE Aviation regularly contracts 
an ISR-configured Caravan to 

A civilian operator could potentially take on the role of the RAF’s Shadow R1.  Such a solution could ease the MOD’s need to upgrade the platforms, but would 
depend on a longer-term contract.  ZZ416 was working from RNAS Yeovilton, Somerset earlier this year.  Stuart Weston
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the Ministère de l’Intérior (MoI, 
French Ministry of the Interior), 
the aircraft working with French 
firefighters and flying offshore 
patrols to counter illegal fishing.  
When the Merlin crashed on 
October 23 last year, the press 
noted that MoI personnel 
on board had been killed.

The accident also placed DO 
Systems in the limelight, when 
ATC records listed one of its 
DA42MPPs on the taxiway ready 
to depart around the time of the 
crash.  Many rumours surround 
the company’s presence, one 
online newspaper claiming it was 
working for British intelligence, 
but the DA42 is not configured 
for such high-tech work and DO 
is more likely to be watching 
the Libyan coastline, tracking 
oil tankers in support of UK 
foreign policy in the region.

There is also strong evidence 
from flight tracking websites of US 
companies running surveillance 
programmes over Libya from 
Italian and Greek territory. 

Outsourcing
The US Government recognises 
that outsourcing ISR work can 
save it time and money.  The 
requirement for ISR varies and 
expensive aircraft and systems 
could easily spend most of 
their time on the ground.

In recent years, US companies 
have therefore had a constant 
presence in covert surveillance.  
Air Scan, Blackwater and Dynamic 
Aviation have all been involved in 

US-sponsored operations.  A new 
generation of ISR companies is 
now in the ascendency, including 
Sierra Nevada Corporation and 
Momentum Aviation Group, 
and, according to one source, 
some have pilots and operators 
flying on US military aircraft, 
including the MC-12W Liberty.

Shadow future
So should the UK Ministry of 
Defence (MOD) follow a similar 
route?  Based at RAF Waddington, 
Lincolnshire, No 14 Squadron 
operates a Hawker Beechcraft 
King Air 350ER derivative known 
as the Shadow R1.  The Shadow 
is one of the UK’s most secretive 
aircraft and, among its roles, is 
equipped to provide airborne 
surveillance for ground troops.  
Its mission fit includes a fully 

integrated communications 
system comprising radios 
with data link and SATCOM 
capabilities, a Wescam MX-15 
360° sensor system and a fully 
integrated self-protection suite.

Shadow was procured against an 
Urgent Operational Requirement 
(UOR) and introduced into 
service in Afghanistan during 
mid-2009, around the same 
time the Nimrod MR2 was 
being withdrawn.  The RAF 
had ordered four missionised 
King Airs in September 2008 
and after system installation 
at Raytheon’s Hawarden, 
Flintshire facility, they were 
delivered by December 2009.

There has been no official word 
of a systems upgrade since, and 
industry sources have told AFM 
their equipment may be in danger 

of reaching obsolescence.  The 
UK Government must decide 
whether to spend millions 
on an RAF systems upgrade 
or outsource elements of 
the surveillance mission to a 
civilian company to best benefit 
national defence.  As well as 
providing good value, a long-
term contract with a British 
company might encourage local 
investment in keeping systems 
up to date.  In February last 
year the MOD demonstrated a 
belief in contracting out services 
when it placed a £1.1bn contract 
with Ascent Flight Training to 
provide fixed-wing flying training 
until 2033 as part of the UK 
Military Flying Training System 
(UKMFTS).  Time will tell if it 
follows the US lead in the 
world of tactical surveillance.

‘In association with…’

Above: N333WC is another highly modifi ed King Air 300 with an ISR confi guration similar to N840CA.  It is known to be 
operating over Libya from Malta International Airport and has even visited Bournemouth Airport in recent months, 
which might indicate some connection with DO Systems.  MaltaOps 

Operated by Luxembourg-registered CAE Aviation, this Merlin crashed at Malta International Airport on October 23 last year.  All fi ve on board were killed, 
including three French military personnel, the incident highlighting the work being carried out over Libya by the company.  MaltaOps
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555th FS AT SOUDA BAY

THE US Air Forces in Europe’s 555th 
Fighter Squadron (FS) undertook a 
Flying Training Deployment to Souda 

Bay earlier this year.  Fourteen F-16s from 
the 555th FS ‘Triple Nickel’ visited Crete 
between January 20 and February 3.  
Tanker support was provided by a single 
KC-135R Stratotanker from the Arizona Air 
National Guard’s 161st Air Refueling Wing.

“Training here at Souda Bay prepares 
us for any upcoming deployments,” said 
Lt Col Rob Faustman, 555th FS director 
of operations. “Access to their ranges 
allows us to drop ordnance… and utilise 
other combative tools on our jets.”

Lt Col Faustman was responsible for 
280 airmen who not only evaluated 

their own aircraft and 
personnel capabilities but 
also took the chance to 
train with Hellenic Air Force 
(HAF) F-16s based at Souda.  

The 555th FS, which is assigned to the 
31st Fighter Wing at Aviano Air Base, 
Italy, is available to provide combat 
air power to US European Command 
(EUCOM), US Africa Command (AFRICOM), 
Central Command (CENTCOM), as well 
as US Air Forces in Europe (USAFE).

Lt Col Vince O’Connor, commander of 
the 555th FS detachment, explained 
the importance of Crete for US 
forces as missions continue in the 
Mediterranean and North Africa. 

“Crete is significant. 
Obviously, Greece and the 

Hellenic Air Force have been [US] 
partners and allies for a long time.  The 

location here is close to many different 
places where we are involved in operations, 
and it is good for us to get to know the 
areas and to work with our partners.

“From an operational perspective, one 
of the important things about going 
on a deployment like this is to take our 
airplanes and people and put them in an 
environment that we are not used to.”

During the two-week exercise, air-to-
surface training was the priority for the 
555th FS, although the unit also flew air-to-
air training sorties and combined offensive 

Viper  nest
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Viper  nest
The USAFE’s 555th Fighter 

Squadron deployed to Souda 
Bay, Crete, on exercise 

with the Hellenic Air Force.  
Vangelis Antonakis reports.



555th FS AT SOUDA BAY

training with the HAF.  
Lt Col O’Connor continued: 

“We have the opportunity to come out 
here and utilise the air-to-surface ranges 
in Crete, which have fewer restrictions 
than we often have in Italy, permitting 
us to employ heavyweight ordnance.

“That’s certainly been beneficial for 
us in terms of young pilots having the 
chance to understand and know how it 
feels to deliver heavyweight munitions.  

“We also did a lot of excellent work with 
JTACs [Joint Terminal Attack Controllers] in 
CAS [close air support] airspace and that’s 
been great to simulate the environment 
we experience when we deploy to 
different places in the Middle East.”

Viper  nest
at Souda

Ready for the fight
Souda presented a chance for valuable 
training experiences for younger ‘Triple Nickel’ 
pilots without any real combat experience.  

“It’s not often that they see an airplane 
that is fully combat loaded,” Lt Col O’Connor 
added.  “Even though the munitions we 
train here are inert, they are real-life-size 
munitions.  They are about the same weight 
and are employed the same way as real 
munitions.  For young pilots, it is as close 
to the real thing as we can get them.”

Souda hosted F-16s from the 480th 
FS from Spangdahlem AB, Germany, 
two years ago.  After training in Crete, 
the squadron deployed ‘downrange’ to 
Southwest Asia.  While Lt Col O’Connor 
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Main photo: Face to face with a two-seat Hellenic Air 
Force F-16D Block 52+ of 337 Mira ‘Ghost’ from Larissa 
air base. Below: Lt Col Vince O’Connor, commander 
of the 555th Fighter Squadron detachment at Souda 
Bay.  All photos Vangelis Antonakis
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did not specify a forthcoming deployment, 
he did note that the squadron is “always 
preparing for future deployments”.  

“Part of our training cycle is all about 
readiness for any type of deployment.  
The 31st Fighter Wing and 555th Fighter 
Squadron always have deployments 
upcoming on the calendar.  This training 
has been towards readiness and 
preparing for these deployments.”

With the F-35A busy populating USAF 
squadrons, much attention has been placed 
on the Lightning II’s relative merits in the 
CAS fight.  Comparing the F-35 with the 

Above: A 555th Fighter Squadron F-16, carrying two seven-round pods for 2.75in (70mm) unguided rockets, 
prepares to depart for an air-to-surface sortie over the Karavia gunnery range.  Right:  The Souda runway 
was busy with USAFE and Hellenic Air Force jets throughout the Flying Training Deployment.  The two 
Souda-based Fighting Falcon squadrons are 340 Mira ‘Fox’ and 343 Mira ‘Star’, both fl ying the F-16C/D Block 
52+.  Below: Hellenic Air Force AIM-9L Sidewinder and live IRIS-T air-to-air missiles under way for the HAF 
F-16 squadrons based at Souda.
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‘Viper’, Lt Col O’Connor said: “Obviously 
[the F-35] is a fifth-generation fighter and 
it brings capabilities to the battlespace 
that a fourth-generation fighter, such as 
the F-16s, cannot bring.  It will certainly 
enhance our overall capabilities in air-
to-air and air-to-surface campaigns.  I 
anticipate that the F-16 will continue to be 
a player for many, many more years.”

Local perspective
Col A Papadimitropoulos of the HAF’s 
115 Pterix (115th Combat Wing) reflected 
on the ‘Triple Nickel’ visit to Crete.

“We trained together in COMAOs 
[combined air operations] against 
maritime and ground targets.  These 
included flights into an enemy area 
protected by hostile aircraft and also 
flights in co-operation with units on the 
ground, using JTACs for air strikes.”

The Souda-based 340 and 343 Mira 
[Squadron] both flew F-16 Block 52s during 
the exercise.  Col Papadimitropoulos added: 
“Almost all the HAF units participated in 
these COMAOs and air-to-air refuelling was 
also part of the mission.  The USAF KC-135 
tanker was in Souda Bay for the training, so 
it was an excellent opportunity for all the 
HAF squadrons to train in aerial refuelling.”

While the HAF currently lacks an 
organic aerial refuelling capability, 
Col Papadimitropoulos isn’t entirely 
convinced that a tanker is an important 
requirement for operations in the 
Aegean. “Its presence is important on 
operational missions.  The presence of 

the tanker dramatically increases range 
and flexibility and enables you to stay 
longer in the air if needed.  On the other 
hand, there are some restrictions: tankers 
can’t be used when there are threats, 
for example in the centre of the Aegean 
Sea.  But, certainly, it is important for our 
participation in exercises within NATO.  
The Greek pilots are very good in terms 
of their abilities in air-to-air refuelling.”

While the opportunities afforded by Crete 
clearly provide valuable pre-deployment 
training to the USAF, it also sends out an 
important message from the HAF.  Despite 
Greece’s economic crisis, the air arm is still 
operating in a professional manner and is 
ready to respond to any hostile action.

Col Papadimitropoulos added: “Our 
enemies are well aware of the skill level 
of the HAF, through its readiness and 
exercises and training within NATO.  
Meanwhile, Greece demonstrates that 
it has an important role in NATO.”

This photo: A Hellenic Air Force F-16D Block 50 
of 341 Mira from Nea Anchialos, on mainland 
Greece, peels away from the 161st ARW KC-135R 
after topping up with fuel. 
Right: ‘Triple Nickel’ F-16C Block 40 89-2016 ‘AV’ 
photographed from KC-135R 64-14829 from the 
Arizona Air National Guard’s 161st Air Refueling 
Wing, 25,000ft above the Mediterranean. 
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AFTER A decade of planning, and five 
years of significant upgrades, the 
Israeli Air Force (IAF) is shaping up 

for the future, most obviously with the 
arrival of its first F-35 Adir fighters.  But 
it will be some time before the F-35 is 
ready to fill the shoes of the F-15 Baz.

The arrival of the MiG-25 in the Syrian Arab 
Air Force (SyAAF) in the mid-1970s provided 
a platform that was virtually untouchable to 
the IAF at the time.  The Foxbat repeatedly 
entered Israeli airspace with impunity and 
was a cause of extreme concern for the IAF 
Command.  Israel’s most advanced fighter 
at the time, the F-4 Kurnass was unable 
to intercept the MiG-25, which boasted a 
much higher ceiling.  The F-15 was meant 
to solve this pressing issue and allow Israel 
to take control of its airspace again.

Israel was the first country outside the 
United States to receive the Eagle, and the 
first F-15A landed in Israel on the afternoon 

of December 10, 1976.  Due to a delay en 
route to Israel, the aircraft landed on the 
Shabbat (the Sabbath), causing a political 
scandal that led to the F-15 achieving the 
dubious honour of ‘shooting down’ the 
Israeli Government.  The incident led to 
a vote of no confidence against Yitzhak 
Rabin’s coalition government, which 
was dissolved, and Menachem Begin 
was elected prime minister in 1977. 

Establishing the squadron
The initial F-15s joined the newly established 
133 Squadron ‘Knights of the Twin Tail’.  The 
unit was based at Tel Nof in central Israel, 
not far from Tel Aviv, where it remains today.

Establishing a squadron from scratch 
was by no means new for the unit’s first 
commander, Eitan Ben Eliyahu.  He was part 
of the initial cadre of F-4 pilots that had 
formed 201 Squadron ‘The One’ in 1969.  
Ben Eliyahu was known for importing the 

Forty
landing
Eagle,
Hebrew),
as the
premier
fighter, Yissachar 
Ruas

Enduring BAZ

Above: An impressive number of those who have 
flown the F-15 Baz have gone on to top positions in 
the Israeli Air Force. 
Top: The ‘Tip of the Spear’ Squadron’s F-15C Baz 802 
‘Panther’ has four MiG kills.  All photos Yissachar Ruas 
unless otherwise stated
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‘American style’ 
to the IAF, with squadron 
members adopting scarves and patches 
– previously a rare sight in the air force. 

Litani Operation
By 1978, Israel was entering peace 
treaty negotiations with Egypt, and the 
Palestine Liberation Organization (PLO) 
was operating from Lebanon after having 
been banished from Jordan in 1970 after 
the events known as Black September.  
The PLO launched regular attacks against 
Israeli civilians, including raids and rocket 
attacks against northern Israel.  On March 
11, 1978 one such raid launched by sea 
left 38 civilians dead in what was known 
as the Coastal Road massacre.  Israel 
believed Syria was providing military and 

logistical support to the PLO 
and using the group as a proxy 
to draw concessions from Israel.  

Israel decided to strike back with a large-
scale incursion into Lebanon, intending 
to drive PLO terrorists beyond the 
Litani River in an effort to keep Israeli 
towns out of the range of rocket fire 
and hamper terror attacks launched 
from Lebanon towards its coast.

At the time, there was an understanding 
between Israel and Syria that certain 
lines within Lebanese airspace would not 
be crossed (generally Israel controlled 
Lebanon’s southern airspace while Syria 
controlled the northern part).  However, 

Forty years after first 
landing in Israel, the F-15 
Eagle, or Baz (falcon in 
Hebrew), is still regarded 
as the Israeli Air Force’s 
premier air superiority 
fighter, as Yissachar 
Ruas explains.

EnduringBAZ

once 
Israel began 
to observe Syrian 
fighters ‘crossing the lines’ 
it felt it had to re-establish 
these boundaries by force.

The IAF was called in to provide air cover 
for what was known simply as the Litani 
Operation.  The SyAAF chose not to counter 
the new Israeli fighter during the operation.  
While the civil war raging in Lebanon at 
the time could have served as a pretext for 
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SyAAF involvement, Israeli accounts assess 
the Syrians were wary of engaging in combat 
with the technologically advanced Eagle.

First kill claimed
On July 27, 1979, IAF Kurnass, A-4 Ahit and 
Kfir jets striking PLO targets in southern 
Lebanon were jumped by eight Syrian 
MiG-21s.  Operating in large numbers 
the MiG-21 could be a credible threat to 
even a Phantom, but when pitted against 
the F-15 the result was definitive.

Four F-15s and one Kfir claimed five kills 
that afternoon, with Maj Moshe Melnick 
being the first to claim an aerial victory 
in the Eagle.  Melnick was flying as Eitan 
Ben Eliyahu’s wingman during the sortie.

Years later, Melnick recounted the dogfight 
in an interview for the Israeli Air Force 
website: “We flew towards Lebanon at 
15,000ft to provide cover for the fighters 
attacking terrorist targets.  ATC [air traffic 
control] notified us that a pair of Syrian 

Baz in the spotlight
Two events are intimately associated with 
the F-15 in the minds of Israel’s public.  The 
fi rst took place on August 3, 1994 when King 
Hussein of Jordan requested permission 
to fl y over Jerusalem in his Lockheed 1011 
TriStar while returning to Amman from the 
United Kingdom.  The King’s aircraft was 
given permission to be escorted by three 
F-15s from the ‘Tip of the Spear’ Squadron.  
The callsign for the special mission was ‘Fox 
of Peace’ (‘Shual Hashalom’). 

The second event occurred on September 
4, 2003 when the IAF was invited to 
participate in the Radom Air Show in 
Poland.  Then Brig Gen Amir Eshel (current 
IAF commander) urged the then IAF CO 
Gen Eliezer Shkedi to accept the invite to 
Poland on one condition: the IAF would 
be permitted to conduct a fl yover of the 
Auschwitz-Birkenau death camps where 
millions of Jews, including members of 
Eshel’s own family, had perished. 

Pilots for the fl ight comprised personnel 
who had lost members of their family in the 
Holocaust and aircraft from the ‘Knights of 
the Twin Tail’ Squadron.  Among the crew 
were Gen Eshel, Brig Gen Avi Maor, Col Avi 
Levkowitz and Col Shimshon Rozen.  IAF 
Gen Ido Nechushtan carried out a memorial 
ceremony on the ground with 200 IAF 
personnel. 

Although certain Polish offi  cials protested 
the trio of aircraft was fl ying too low, the 
photo taken during the fl ight was later 
provided to every IAF squadron CO with a 
personal message from Gen Shkedi: “Never 
again will the Jewish people rely on others; 
rely only on ourselves.”

Above: A ‘Tip of the Spear’ Squadron Baz pilot 
heads out to his aircraft. 

Above right: A gaggle of F-15 Baz jets from 
the ‘Knights of the Twin Tail’ Squadron join 
F-16Is in the last-chance area prior to a 
mission from Tel Nof. 

Below: Nicknamed ‘Hod Hahanit’ (Tip of the 
Spear), ‘Knights of the Twin Tail’ Squadron 
F-15B Baz 111 prepares for a night sortie.
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Air Force MiG-21 four-ships was inbound 
towards us.  Moments later we were 
disappointed when ATC instructed us to 
turn away towards the Mediterranean.  The 
disappointment didn’t last long; several 
minutes later they got back on the air 
to give us a green light and vectored us 
towards the incoming MiGs. I dropped my 
fuel tanks, made a nice turn and entered 
Lebanon along with my lead.  When the 
MiGs came in range we both fired a pair 
of missiles head on.  All four missiles in 
the first salvo missed, the MiGs crossed 
paths with us a bit below, and as they 
turned towards us, we turned towards 
them and the dogfight was on!  It didn’t 
last long.  Five seconds later I had a MiG in 
my sights and fired a missile, which hit the 
MiG at its centreline, splitting it in two.  It 
didn’t even take a minute until four more 
MiGs were smoking on the ground.  There 
were many ‘kill’ calls, but I was the first.”

F-15A Baz 663 was credited with the first 

kill.  The aircraft is nicknamed Hamadlik, 
which loosely translates as ‘To Light Up’.

Operation Opera and 
First Lebanon War
Based on its early success, it wasn’t 
surprising the Baz was designated as a 
cover force for the IAF’s operation against 
Saddam Hussein’s nuclear programme.  
On June 7, 1981 six F-15s escorted the 
F-16 force designated with attacking 
the Osirak nuclear reactor just outside 
Baghdad.  Known as Operation Opera, 
the mission saw the IAF attack unopposed 
and all 14 aircraft returned home safely.

With constant friction on Israel’s northern 
border with Lebanon, and the SyAAF 
having quickly learnt it was no match for 
the IAF in the air, Syria realised it would 
require a substantial surface-to-air threat 
to regain control of Lebanese airspace. 

In April 1981, the IAF shot down two Syrian 
Mi-8 helicopters.  Following this incident 

Syria decided to advance its surface-to-
air missiles (SAMs) and mobile air defence 
systems into Lebanon’s Bekaa Valley, 
providing the proximity to knock out enemy 
aircraft over Lebanon and northern Israel.

Since the onset of the civil war in 
Lebanon, the IAF had generally maintained 
unrestricted access to Lebanese airspace.  
The new development was seen by Israel as 
a challenge to its air force.  For more than a 
year IAF planners considered the best way to 
eradicate the threat.  While the exact details 
of the operation remain classified, Israel 
launched another large-scale operation on 
June 6, 1982.  The date coincided with the 
planned activation of the second F-15 unit, 
106 Squadron ‘Tip of the Spear’, which was 
postponed, and the squadron flew sorties 
during the First Lebanon War as part of 
the ‘Knights of the Twin Tail’ Squadron.

Once again, the wider objective of the 
mission was to push PLO camps and terrorists 
beyond the effective range of their rockets.  
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With a 
significant 
presence of Syrian 
SAM sites in the Bekaa 
Valley, it was not possible 
for ground forces to advance 
until the threat was eliminated.

On June 9, 1982 in the middle of the Israel 
Defense Forces’ push towards Beirut, 
IAF Command gave the green light for 
Operation Artzav 19.  IAF F-4s struck almost 
20 SAM sites with targeting assistance 
provided by unmanned aerial vehicles 
(UAVs).  Realising the IAF was eliminating 
one site after another, the SyAAF sent up 
its aircraft en masse to protect the SAM 
batteries.  The result was a turkey shoot 
for the F-15s.  Estimates suggest each 
side put up 90 to 100 aircraft and the IAF 
F-15s alone claimed 34 kills.  According 
to IAF accounts, 82 Syrian aircraft were 
lost between June 9 and 11, while Israel 
admitted losing one F-4 to ground fire.

To Tunis and back
Following the First Lebanon War the PLO 
relocated from Lebanon to Tunis.  On 
September 24, 1985 an Israeli yacht was 
hijacked by three Palestinian terrorists under 
a directive from PLO headquarters in Tunis.  

Three 
Israelis 
were killed. 

The IAF was 
assigned the 
task of showing 
that no distance 
was too far to bring 
justice for the victims.  

One week after the murders, 
eight F-15s from both the ‘Knights of 
the Twin Tail’ (two aircraft) and the ‘Tip of 
the Spear’ (six) squadrons took off from 
Tel Nof, escorted by two KC-707 Re’em 
tankers, for the longest operational 
mission ever flown by the IAF.

The attack was aimed at various offices 
of the PLO leadership in Tunis; at least 70 
members of the PLO and several civilians 
died.  After the raid many Arab countries 
recognised the ramifications of hosting a 

On a wing and a prayer
One of the Baz’s most surprising feats occurred 
on May 1, 1983.  Capt Ziv Nedivi and WSO Yehoar 
Gal were fl ying a training sortie in Baz 957 Markia 
Shehakim (Sky High) with another F-15 against two 
pairs of IAF A-4s.  Attempting to gain a superior 
fi ring position, Baz 957 collided with an inverted 
A-4.  The Skyhawk broke up and its pilot ejected 

safely as it turned into a fi reball.  After preparing 
to eject as well, Nedivi later recounted that as 
long as he felt he had control of the aircraft he 
would attempt to bring it in to land.  The second 
F-15 came over to check and reported ‘serious 
damage’ to the wing.  Baz 957 was diverted to 
Ramon air base in southern Israel where the air 

traffi  c controllers were so shocked by the jet’s 
appearance that Nedivi had to scream at them to 
put up the safety barrier.  The Baz came to a stop 
a mere 33ft (10m) from the barrier.  Nedivi later 
recalled that after turning to shake Gal’s hand 
following the successful landing he was surprised 
to see one wing missing at the root.

Right: Named ‘Hamadlik’ (To Light 
Up), Baz 633 from the ‘Knights of the Twin 
Tail’ Squadron achieved the fi rst-ever aerial kill 
by an F-15 on July 27, 1979.  Below: Israeli Eagles 
pass through the MLU 22 depot where they are 
inspected, refurbished and upgraded.

F-15D Baz 957 ‘Markia Shehakim’ (Sky High), from the ‘Tip of the Spear’ Squadron, lost its wing in a collision.  
The aircraft displays four-and-a-half Syrian MiG kill markings from the 1982 Lebanon War.
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terrorist 
group and 
PLO leaders 
were forced to 
move their headquarters to 
countries such as Iraq and Sudan.

Improved Baz
Twenty years after first arriving, the IAF 
decided to update the Baz, bringing it closer 
to the technological level of the F-15I Ra’am.

From 1995 all F-15s that rotated through 
the IAF’s MLU 22 depot at Tel Nof underwent 
the Improved Baz upgrade as part of 
their scheduled maintenance overhaul.

The upgrade added three multifunctional 
displays, making the cockpit compatible 
with the Elbit Systems Display And Sight 
Helmet (DASH).  As well as upgrading the 
Baz’s avionics to support the DASH, the 
aircraft was now capable of deploying 
new weapons including the Python 4/5 
air-to-air missile, a new version of the 
SPICE air-to-ground munition and the 
Joint Direct Attack Munition (JDAM).  The 
SPICE is manufactured by Rafael Systems 
and employs a version of the AGM-142 
Popeye missile guidance system.  As well as 
integrating both GPS and optical guidance, 
the SPICE is much cheaper than comparable 
weapons such as the GBU-15 glide bomb. 

The programme ended in 2005 after 
the IAF’s entire F-15A-to-D fleet had been 

upgraded.
Improved 

Baz made the aircraft 
an extremely potent air-to-
ground asset and was key to the IAF’s 
transition to a fleet based on precision 
weapons.  The issue of preventing civilian 
casualties had been accentuated following 
an incident during Operation Grapes of 
Wrath in Lebanon, in 1996, when dozens 
of civilians were killed by two stray artillery 
shells fired by IDF ground forces.  Among 
lessons learned in the aftermath was 
the requirement for the IAF to achieve 
maximum accuracy when called to task.  
Most engagements against terrorists 
conducted by the IAF F-15s have since 
been supported by real-time data from 
airborne surveillance assets such as UAVs.

Second Lebanon War
On July 12, 2006 Iranian-supported 
Hezbollah terrorists attacked an IDF patrol 
on the border with Lebanon.  Three soldiers 
were killed and two were abducted into 

Above: F-15B Baz 122 prepares to taxi out for a mission.  It features ‘Tip of the Spear’ Squadron 
markings but is thought to be assigned to MLU 22 for developmental work.  IAF

Lebanon.  
Israel 
retaliated and 
the IAF was sent 
into action around the 
clock against Hezbollah 
targets in Lebanon.  The first sorties 
targeted Hezbollah’s mobile Fajr-5 rockets, 
manufactured in Iran.  The IAF Magazine 
reported the F-15 squadrons were initially 
deployed in their original capacity as air 
superiority fighters to deter the SyAAF from 
becoming involved.  After several days 
it was decided the Baz squadrons would 
begin attacking ground targets, which 
included hunting missile launchers and 
striking Hezbollah infrastructure targets and 
various strategic targets within Lebanon.
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The Second Lebanon War lasted over 
a month and was the first time Israel 
had faced a massive onslaught by rocket 
fire.  It became apparent that in any 
future conflict, Israel would need to be 
able to strike numerous ground targets 
in a very short space of time using its 
entire arsenal, including the Baz.  

Low-intensity conflict
After withdrawing from Gaza in 2005, 
Israel has been involved in on-going 
clashes on its southern border with the 
territory.  In 2007 the Palestinian Islamic 
organisation Hamas began governing 
Gaza.  Hamas refuses to recognise Israel 
and fires rockets from the Gaza Strip, 
mainly towards southern Israel.  Israel has 
conducted three large-scale operations 
against Hamas in the last eight years: 
Cast Lead in 2009, Pillar of Defense in 
2012 and Protective Edge in 2014. 

During a press visit to Tel Nof air base 
organised in 2012 during Operation Pillar 
of Defense, Israeli F-15s from the ‘Knights 
of the Twin Tail’ Squadron were seen 
taking off, loaded with JDAMs, for precision 
strikes against Hamas targets in Gaza.  

These strikes take place in heavily 
populated areas where Hamas rocket 
teams operate from within the civilian 
population.  This demands a great degree 
of precision when trying to avoid civilian 
casualties and extensive use is made 
of UAVs to validate the target.  Strikes 
are called off if civilians enter a target 
zone.  Additionally, ‘knock on the roof’ 
tactics are employed on occasion, where 
civilians receive a phone call from IDF 
Intelligence and are requested to leave the 
premises prior to an incoming air strike.

Lead-in training
Since 2014 the curriculum for pilots 
qualifying on the Baz has changed 
dramatically.  Previously, upon graduating 
from the IAF Academy, IAF cadets 
underwent operational training in the 
venerable A-4.  Certain elements could only 
be taught ‘in house’ once the new pilots 
got to their frontline squadron.  Today, 
using the M-346 Lavi greatly accelerates 
conversion to an advanced fighter, at the 
same time relieving the training burden 
on the operational F-15 squadrons. 

The IAF plans to introduce a new upgrade 
known as Baz Forever, reflecting just how 
valuable the jets continue to be.  While 
the F-16A/B – first introduced in 1980 – 
was retired last year, there are plans to 
extend the F-15’s lifespan to 50 years.

Last September the first eight of ten former 
Oregon Air National Guard F-15Ds arrived 
from the United States, passing through 
RAF Lakenheath, Suffolk.  Initially intended 
as a source of spares, it seems the IAF may 
introduce them to service as a potential 
replacement for some of the older airframes.

Today, as it was 40 years ago, Tel Nof is 

home to the Baz.  Pilots have come and 
gone, among the more famous being 
Eitan Ben Eliyahu, who progressed from 
first ‘Knights of the Twin Tail’ Squadron 
Commander to head of the IAF.  Many of 
the IAF’s top personnel are identified with 
the aircraft, including current commanding 
officer Gen Eshel as well as incoming IAF CO 
Gen Amikam Norkin, who commanded the 
‘Knights of the Twin Tail’ Squadron until 2002.

Since purchasing the F-15I Ra’am in 1997, 
Israel has shown interest in acquiring 
more Eagles once the F-15A-to-D airframes 
reach the end of their current lifespan.  
So far, Israel has been unable to reach 
an agreement that would supplement 
the new F-35 with fresh F-15 aircraft, 
and with no like-for-like replacement in 
sight, the Baz will soldier on.  However, 
with recent political changes in the US, 
the replacement of the Baz may be back 
on the agenda, and would likely take the 
form of another squadron of F-15s. 

Author’s note: Thanks to Amir Segev.  
Author’s material approved for publication 
by the IAF and the Censor’s Office.

Baz deliveries
Israel placed its first order for F-15A/Bs in 1975 and these aircraft were delivered from 1976 under 
Peace Fox I and II.  A further 18 F-15Cs and 13 F-15Ds followed under Peace Fox III and IV, followed 
by a further undisclosed batch following the 1991 Gulf War.  Most recently, Israel was provided with 
ten former USAF F-15Ds, part of a $38bn arms package signed off by President Barack Obama.
• Peace Fox I and II 5 x F-15A Air Force Development Test and Evaluation (AFDT&E) airframes,
 19 x production F-15As and 2 x F-15Bs = 24 x F-15A and 2 x F-15B
• Peace Fox III 18 x F-15C and 8 x F-15D
• Peace Fox IV 5 x F-15D (actually F-15E airframes)
• 1991 deal was 17 x non-Multi-Stage Improvement Program (MSIP) F-15A (all but one of 
 which retired by IAF by 2001)
• September 2016 deliveries comprised the first 8 of 10 x F-15D provided as Excess Defense Articles. 

Below: F-15D Baz 970 ‘Ayelet Hashahar’ (Break of 
Dawn) from the ‘Tip of the Spear’ Squadron.
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BEST INLeft: The fi rst Su-35 prototype, ‘901’, originally developed 

as an export fi ghter, took to the air for the fi rst time on 

February 19, 2008 with Sukhoi’s chief test pilot Sergey 

Bogdan at the controls.  Sukhoi  Below: The second prototype, 

‘902’, in a light air-to-air confi guration featuring a pair of 

R-73 and a pair of R-77-1 dummy missiles.  Sukhoi
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same time the Su-35 retains impressive 
low-speed manoeuvrability.

Compared with the ‘vanilla’ Flanker, the list 
of weight-saving airframe changes includes 
extensive use of composites in the skin; 
deletion of the dorsal airbrake (the air-
braking function is now applied by differential 
deflection of the modified rudders); a 
strengthened undercarriage with a twin-wheel 
nose leg; and shorter fins and tail ‘sting’.

The wing design is also new: said to be 
aerodynamically superior to the ‘vanilla’ 
Su-27’s, it’s similar to that adopted for the 
carrier-capable Su-33 derivative, endowed 
with full-span trailing-edge flaperons. 

The Su-35’s radar cross-section (RCS) 
is claimed to be up to six times smaller 
than the Su-27’s, thanks to the use of new 
stealth coatings for the canopy and the skin 
and the elimination of protruding probes.  
Sukhoi says the RCS reduction is optimised 
in the X-band and in the head-on aspect 
only, covering an arc spanning some 60° 
(ie, 30° left and right of the centreline).

New engine 
The new Saturn AL-41F1S (also known as the 
117S) afterburning turbofan which powers the 
Su-35 is rated at 31,900lb st (142.2kN) at full 
afterburner and about 19,800lb (88.3kN) at 
military power.  Its service life is set at 4,000 
flight hours and TBO at 1,500 flight hours.  

The engine uses advanced technologies, 
including a new, increased-diameter 
fan, low- and high-pressure turbines 

BEST INBEST INBREEDBREEDBREED
Alexander Mladenov assesses the 

Su-35, the ultimate single-seat, multi-role 

Flanker derivative, which boasts thrust-

vectoring engines and much refined 

aerodynamics combined with an all-new 

Russian-only mission avionics suite and 

an expanded weapons array.

airframe structure, mission avionics, 
general systems and powerplant.

It boasts super-manoeuvrability similar 
to that of the Su-30MK family of two-
seaters, albeit without using agility-
enhancing canards.  Instead it relies on a 
far more advanced fly-by-wire (FBW) control 
system combined with more powerful 
thrust-vectoring control (TVC) engines.  

The jet’s range is also greatly extended 
thanks to increased internal fuel capacity 
– 24,860lb (11,300kg), around 20% more 
than that of the Su-27 – which gives the 
Su-35 a 2,113-mile (3,400km) ferry range 
and a 994-mile (1,600km) combat radius.

Two 2,000-litre (440 Imp gal) drop tanks 
can further extend range and combat 
radius, while the jet’s retractable in-flight 
refuelling probe can take on fuel at a rate 
of 1,100 litres (242 imp gal) per minute.   

With an empty weight of 36,366lb (16,500kg) 
the Su-35 has a lighter structure and avionics 
than the Su-27 and boasts a maximum 
take-off weight of 85,515lb (38,800kg) – 
compared to 72,750lb (33,000kg) for the 
late-production Su-27.  Its more robust 
airframe has an assigned service life of 
6,000 flight hours and 30 years, with time 
between overhauls (TBO) set at 1,500 hours 
and ten years, whichever occurs first. 

The airframe has been strengthened 
considerably and features vastly improved 
aerodynamics which, in combination 
with the advanced FBW system, have 
rendered the canards surplus.  At the 

REFERRED TO as a ‘generation 4++ 
fighter’ by its manufacturer, Sukhoi, 
the Su-35 was conceived in the early 

2000s as a thoroughly reworked Flanker 
with extensive improvements to enhance 
performance and overall combat potential.

The new-generation Su-27 derivative was 
originally intended for export only, under 
the Su-35BM designation, although the 
Russian Aerospace Forces (VKS, Vozdushno-
Kosmicheskiye Sily) finally ordered it in 2009.

Initially regarded as an interim fighter to fill 
the gap until the mass introduction of the 
Sukhoi T-50 (PAK FA) fifth-generation stealth 
fighter, by 2015 the Su-35S had become a 
major combat type in the VKS inventory, 
as the force-wide introduction of the T-50 
was postponed until the early 2020s. 

The single-seat Su-35 retains much external 
similarity with the baseline Su-27.  Under 
the skin, however, it’s an all-new and 
much more potent heavyweight tactical 
fighter – featuring a completely different 
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and a full-authority digital engine control 
(FADEC) system in addition to the TVC.

The Su-35 has fully integrated flight 
and propulsion control, with engines 
equipped with two-dimensional moving 
nozzles that deflect through 15° up 
and down, and which are canted 32° 
outwards to longitudinal engine axis.

This design innovation generates both 
vertical and lateral control forces from 
thrust vectoring by differential deflection 
of the nozzles.  The differential engine 
thrust is controlled automatically by the 
KSU-35 FBW system, without any pilot 
commands, enabling the Su-35S to remain 
fully controllable at extremely low or even 
zero airspeed, when the aerodynamic 
control surfaces are fully ineffective.   

The AL-41F1S gives the Su-35 a much 
higher thrust-to-weight ratio (accounting 
for 1.14 at take-off), which translates 
into much faster acceleration and greatly 
increased low-speed manoeuvrability.

According to Sukhoi’s chief test pilot, Sergey 
Bogdan, initial flight tests demonstrated that 
the Su-35 is even capable of supercruising, 
exceeding Mach 1.1 at military power setting 
at certain altitudes and in low fuel load state.

New-generation fly-by-wire
The KSU-35 quadruplex-redundant digital 
FBW flight control system incorporates 
the functions of equipment used on 
previous Flanker variants – including the 
FBW control; automatic flight control; 
flight envelope protection; and air data, 
wheel braking and nosewheel steering 
systems.  FBW controls are also introduced 
for the rudders (for control in the yaw 
axis) and flaperons (for the roll axis).

Its increased low-speed manoeuvrability 
and controllability makes the Su-35 much 
more forgiving of pilot handling mistakes.  
According to Sergey Bogdan, when the 
engines work normally, the KSU-35’s smart 
envelope protection function is so effective 

Su-35 specifi cations
Wingspan: 48ft 3in (14.75m)
Length: 72ft (21.90m)
Height: 19ft 6in (5.90m)
Wing area: 667sq ft (62m2)
Maximum take-off  
weight:

76,040lb (34,500kg)

Normal operating 
weight:

55,760lb (25,300kg)

Empty weight: 41,880lb (19,000kg)
Maximum weapon 
load:

17,637lb (8,000kg)

Maximum internal 
fuel load:

25,346lb (11,500kg)

Maximum fuel load: 31,416lb (14,300kg)
Maximum speed 
at sea level, clean:

755kts (1,400km/h)

Maximum speed 
at high altitude:

1,294kts (2,400km/h)

Maximum 
operating speed:

Mach 2.25

Maximum rate of 
climb:

820fps (280m/s)

Practical ceiling: 59,040ft (18,000m)
Ferry range with 
two external tanks:

2,427nm (4,500km)

Take-off  distance: 1,476ft (450m)
Landing distance: 2,296ft (700m)
G limit: +9-10
Powerplant: Two Saturn AL-41FS1 

turbofans each rated at 
31,958lb st (14,500kgf or 
142.2kN) thrust with full 
afterburner/emergency 
mode and 19,395lb (8,800kgf 
or 86.33kN) thrust dry.  

Above right: The fi rst batch of Su-35S fi ghters 
ordered for the VKS in 2009 included 48 aircraft.  
The next contract of December 2015 added 
another 50 aircraft, with fi rst deliveries made in 
2016.  Evgeny Volkov  Below: A series-production 
Su-35S, ‘22 Red’ is from the 23rd IAP, the fi rst VKS 
regiment to re-equip with the type.  Stationed at 
Dzemgi, the regiment shares the airfi eld with the 
KnAAZ plant.  Evgeny Volkov
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that it’s virtually impossible for the jet 
to stall or inadvertently enter a spin.

The use of the engine TVC technology, he 
noted, could significantly increase flight safety, 
as the aircraft is no longer prone to stalling 
and remains controllable at any speed.

Flown by Bogdan, the Su-35 has repeatedly 
demonstrated its agility and flight stability, 
performing, for example, a controlled vertical 
descent with flat attitude, rotating around 
the vertical axis and the ‘cobra’ dynamic 
deceleration manoeuvre, terminating in a 
tight U-turn for a prompt heading reversal.

At airshows the test pilot has also 
routinely demonstrated very slow flight 
at an angle of attack of almost 90°.  And 
when performing the tailslide manoeuvre, 
the engines at afterburner setting (when 
the thrust/weight ratio exceeds 1) enable 
the Su-35S to stay motionless with the 
nose pointing vertically upwards.

Bogdan also commented that the Su-35S 
features very smooth and comfortable handling 

and with instantaneous response to pilot 
commands in the pitch and bank channels.  

Advanced avionics
New-generation integrated mission 
avionics give the Su-35 true multi-role 
capability: their architecture is based on 
an information management system that 
integrates all avionics on board, using a 
pair of powerful central processors.  The 
VKS’s version of the fighter, the Su-35S 
also features a Russian version of hands-
on-throttle-and-stick (HOTAS) controls.

According to Sukhoi’s head of integration, 
Viktor Polyakov, the manufacturer itself 
carried out avionics integration owing to 
a lack of other agencies in Russia capable 
of dealing with such a complex project.

The fighter’s cockpit features the IKSh-1M 
wide-angle monochromatic head-up display 
(HUD) with an integrated control and display 
unit, while the instrument panel is dominated 
by two large, side-by-side MFI-35 LCD smart 

displays, each 15 x 11.5in (380 x 290mm), 
augmented by three smaller displays.

The navigation system is also new, 
centred on the BINS-SP2 hybrid positioning 
unit, which integrates highly accurate 
ring-laser gyros, quartz accelerometers 
and GPS/GLONASS correction.

The Su-35S version built for the VKS features 
the Polyot S-107-1 communication suite (S-108 
version offered for export), incorporating 
two UHF/VHF radios and one HF radio as 
well as a Link 16-style tactical information 
exchange data link system.  The S-107-1 suite 
enables the Su-35S to integrate into the VKS’s 
automated battle management system.

PESA radar 
The Su-35S’s primary sensor is the Tikhomirov 
NIIP N135 Irbis (Irbis-E, with downgraded 
performance, on export derivatives) 
passive electronically scanned array 
(PESA) radar, a follow-on from the N011M 
Bars first introduced on the Su-30MKI.

The N135 incorporates a much-increased 
processing capability, better range resolution 
and expanded beam steering in azimuth, 
thanks to the increased mechanical 
deflection of its 35in (900mm) diameter radar 
antenna (featuring 1,772 transmit/receive 
modules), fed by a central transmitter. 

In the air-to-air mode, the Irbis can search 
120° left and right and detect up to 30 aerial 
targets, eight of which can be engaged 
simultaneously with active radar-guided 
missiles; it also features a built-in target library 
for non-co-operative target identification.

The operating mode for the guidance of 
semi-active radar-homing (SARH) air-to-
air missiles (AAMs) facilitates engagement 
of two targets simultaneously, with one 
missile guided against each, illuminated by 
the radar’s electronically steered beam.

Against fighter-size targets (with 3m2 
RCS) when operating at peak power, 
the N135’s maximum detection range in 
long-range detection mode in a narrow 
sector (covering a 100° arc) in head-on 
engagements is advertised as exceeding 
249 miles (400km); in tail-on attacks 
it is reduced to 93 miles (150km). 

The so-called normal detection mode, 
featuring an expanded sector in azimuth, is 
said to cover a 300° arc (150° left and right of 

The AL-41FS1 engines are equipped with two-
dimensional moving nozzles that defl ect through 
15° up and down.  The engines are canted 32° 
outwards to enable three-dimensional thrust 
control.  Alexander Mladenov
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the centreline), providing detection ranges of 
3m2 RCS targets at up to 124 miles (200km) 
in head-on attacks in look-up mode.  In look-
down/head-on engagements, the N135’s 
detection range is up to 106 miles (170km).

The radar is promoted as being able to 
detect very-low observable targets (with RCS 
down to 0.01m2) at distances of up to 56 
miles (90km).  Radar resolution performance 
is 2.5° in azimuth and 160ft (50m) in range. 

The Irbis’ air-to-surface mode facilitates 
engagement of four targets simultaneously, 
with low, medium and high-resolution 
capability.  Very large ships can be detected 
at up to 249 miles (400km), small boats at 
62 to 75 miles (100 to 120km) and groups 
of tanks at 37 to 43 miles (60 to 70km).

The all-new OLS-35 optronic system, 
designed by the NPK SPP company, integrates 
an infrared search-and-track (IRST) sensor, 
TV camera and laser devices and can 
look 90° left and right, 15° down and 60° 
up.  The detection range against large-size 
fighters is said to be 56 miles (90km) in tail-

on engagements and 22 miles (35km) in 
head-on engagements at high altitude.

The OLS-35 can track up to four aerial 
targets simultaneously and features a laser 
rangefinder and a laser target designator; 
the former has a range of up to 12 miles 
(20km) against aerial targets and 19 miles 
(30km) against ground targets; there’s 
also a laser spot tracker.  When engaging 
surface targets, the laser rangefinder has 
an operating range of 19 miles (30km).

In the near future the Su-35 is expected 
to adopt an all-new targeting pod, also 
developed by NPK SPP, the sensor package 
of which is described as being the same 
as that used in the OLS-35 system and 
able to provide coverage of 360° in 
azimuth and -170°/+10° in elevation. 

The Su-35S version of the jet built for the 
VKS features the L175M10-35 integrated 
self-protection suite, incorporating the 
L150-35 Pastel radar homing and warning 
system (RHWS), which is standard for 
all modern Russian fixed- and rotary-

In November 2012, Russia and China signed a 
memorandum of understanding covering the 
sale of 24 Su-35s in an export confi guration, a 
fi rm contract following three years later.  The 
fi rst four were delivered last December, and all 
24 are expected to have been delivered to the 
People’s Liberation Army Air Force (PLAAF) by 
2018.  According to Russia’s Centre for Analysis 
of Strategies and Technologies, the contract is 
valued at about $2.5bn.

The Chinese Su-35 features export-standard 
radar, identifi cation friend or foe (IFF), electronic 
warfare and communications suites in addition 

to a newly integrated receiver for China’s 
BeiDou satellite navigation system. 

Talks with other potential customers, including 
Indonesia, Venezuela and Vietnam, have taken 
place but no contracts have yet been reported.  
The customer closest to a deal is Indonesia, 
which has been linked with a deal for up to ten 
aircraft.  Rosoboronexport, Russia’s monopolist 
arms export agency, had been expecting to 
fi nalise a contract as early as April 2016, but it’s 
now expected an order could be signed in the 
fi rst half of this year. 

Algeria is also rumoured to be among export 

customers for the Su-35, after one VKS aircraft 
completed a demonstration tour of the country 
in February 2016.  

The production plans at KnAAZ outlined 
manufacture of 14 aircraft in 2016 (ten destined 
for the VKS and the rest for the PLAAF), while 
this year the VKS and PLAAF will each take on 
ten; there will be four more slots available to 
other potential export customers.

Volume and distribution of manufactured 
Su-35s will be the same in 2018, and in 2019 the 
VKS will receive its last ten aircraft while four 
more will be built for export customers.  

Above: The massive antenna unit of the N135 Irbis 
PESA radar.  Alexander Mladenov
Below: The 23rd IAP has the largest Su-35S 
inventory so far, with 24 aircraft, including ‘29 Red’ 
(RF-95475), equipping two of its three squadrons.  
Andrey Zinchuk

Above: The Su-35 was inducted to frontline service in Russia in February 2014, while in 
December 2016 the fi rst export deliveries were made to China.  The aircraft are assigned to 
the 2nd Fighter Division at Suixi.  via Chinese internet

Export prospects
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wing combat aircraft; the AUTs-30-03 
targeting system for Kh-58USh anti-radar 
missiles; built-in and podded jammers; and 
14-round UV-50 chaff/flare dispensers.

The new Flanker derivative, however, is the 
first VKS tactical combat aircraft to feature 
new-generation ultraviolet-wavelength 
missile approach warners and laser warners 
for providing spherical coverage.  The 
missile warners, in particular, can provide 
warning for incoming AAMs at a 19-mile 
(30km) range, while surface-to-air missiles 
can be detected at up to 31 miles (50km).  

The VKS Su-35S fleet is also equipped 
with KNITRI L265 Khibini-M self-protection 
jammers, consisting of built-in and podded 
components.  The former are used to create 
a variety of jamming signals in the H and J 
frequency bands (covering the frequency 
range from 6 to 20 GHz) while the latter, 
seen on frontline aircraft for the first time 
in late 2015, are housed in wingtip pods 
and said to cover the E to G bands (2 to 
6 GHz), useful for group protection.

Flight test progress
The first Su-35 prototype, Su-35-1, wearing 
the side number ‘901’, was assembled 
at the Komsomolsk-on-Amur Aviation 
Plant (better known under its Russian-
language abbreviation, KnAAZ) in 2007 
and made its maiden flight on February 
19, 2008 in the hands of Sergey Bogdan.  
The second prototype, Su-35-2 (‘902’), 
followed suit on October 2 that year.

The third aircraft to join the flight-test 
programme, Su-35-3 (‘904’), was the first 
equipped with a complete mission avionics 
suite, but it was destroyed by fire during its 
first ground taxi run at KnAAZ – caused by a 
malfunction of the engine control system – on 
April 26, 2009.  Sukhoi test pilot Evgeniy Frolov 
was lucky to eject before ‘904’ exploded.

Aircraft Su-35-1 was then damaged by an 
in-flight fire in July 2014, but managed to 
land and was subsequently grounded after 
logging 375 flight hours in 338 sorties.  By 
September 2015, Su-35-2, used by the VKS 
for various tests, was reported to have 
amassed 539 flight hours in 283 flights.

The first contract covering the delivery 
of 48 aircraft to the Russian air arm was 
signed between Sukhoi and the Russian 
Ministry of Defence (MoD) in August 2009, 

the type being designated the Su-35S 
(S denoting Stroevoy or frontline).

The first production-standard Su-35S 
for the VKS made its inaugural flight from 
Komsomolsk-on-Amur on May 3, 2011.  It 
then saw use in the type’s extensive state 
test and evaluation programme, undertaken 
by the 929th GLITs (VKS Flight-Test Institute) 
at Akhtubinsk in the southern part of 
Russia, together with the next three jets 
– the first of which took to the air for the 
first time in December 2011, the other two 
following in January and March 2012.

The next six jets, handed over to the 
VKS in late 2012, were also initially 
involved in the testing and 
evaluation programme run by 
the 929th GLITs; meanwhile 
the first combat 
employment tests using 
live ordnance were 
reported in mid-
2012.  In April 
that year, 

Sukhoi announced the Su-35’s development 
and test programme had reached 500 
sorties, rising to 650 three months later.

The original instructor cadre of the 
Lipetsk-based combat training centre went 
through their conversion-to-type training 
at Sukhoi’s flight test centre in Zhukovsky.

Under this new scheme, the courses for 
the instructors – and selected experienced 
aircrews from the 23rd Fighter Aviation 
Regiment (IAP, Iztrebitelniy Aviatsionniy Polk) 

– held at Zhukovsky were two weeks 
long and comprised five 

or six Su-35S sorties.  
Next, instruction was 
provided to aircrews of 
the first frontline unit, 
the 23rd IAP, at its home 
base of Dzemgi near 
Komsomolsk-on-Amur. 

This method of 
training was a clear 
deviation from the 
traditional scheme 

Above: An early-production Su-35S, ‘02 Red’ wears the initial-standard dark grey camoufl age scheme 
and belongs to the Lipetsk combat training centre.  It was manufactured in December 2012, delivered in 
February 2013 and later changed its identity to ‘09 Red’.  Andrey Zinchuk
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of inducting new types into Russian service, 
in which the Lipetsk combat training centre 
is the first to take delivery of new aircraft 
for field trials and instructor training 
before sending qualified flight instructors 
to the frontline units, and also providing 
in-house theoretical and flight training. 

Eight Su-35Ss were handed over in 2012 while 
another 12 were produced in 2013.  Twelve 
went to the VKS in 2014 and 14 more followed 
the next year, completing the 2009 contract.

The Lipetsk centre, formally known as the 
4th GTsPAPVI (State Aviation Personnel 
Training and Field Trials Centre), received 
its first four Su-35Ss in May 2014, some 15 
months after the first delivery to Dzemgi.

Prior to delivery, the jets were upgraded to 
the latest production standard at KnAAZ in 
early 2014, the work colloquially known as 
‘Face 2013’.  These aircraft, originally produced 
in 2012, were formerly operated in the test 
and evaluation role by the 929nd GLITs.

The Lipetsk centre uses its Su-35S fleet 
for development of type-specific tactics, 
techniques and procedures, new combat 
employment manuals and conversion training 
of new pilots.  In December 2015, it took on 
two more Su-35S, also produced in 2012.  All 

four initial aircraft were upgraded on-site 
to the latest production standard in 2015.

According to Sukhoi’s Viktor Polyakov, the 
second upgrade standard, known as ‘Face 
2014’ and introduced to the fleet in late 
2015, has added new software to allow 
for a wider selection of weapons, such as 
the R-77-1 active-radar guided AAM and 
the Khibini-M podded jammer system.

Last year, the Su-35S design was further 
improved by adding titanium protective 
mesh in the air intakes along with other 
minor systems changes.  All the aircraft 
delivered to the VKS were made capable 
of using the Russian-made NSTs-T helmet-
mounted cueing system – replacing the 
Ukrainian-made Sura-M originally integrated 
on the Su-35S, which was banned from 
delivery after Ukraine imposed an embargo 
on all arms sales to Russia in 2014.

Another design alteration called for moving 
the UV-50 chaff/flare dispensers from the 
upper to the lower part of the tail sting for the 
countermeasures to be ejected downwards.

The aircraft’s delayed induction into regular 

VKS service, and achievement of full combat-
ready status, was attributed to technical 
issues discovered during the test and 
evaluation campaign – caused by the aircraft’s 
immature flight/navigation and mission 
avionics – and by problems encountered 
during the avionics integration process which, 
in turn, necessitated extensive testing.

In 2015, as many as 14 Su-35S fighters were 
involved in various testing and evaluation 
procedures and field trials at the VKS 929th 
GLITs and the Lipetsk-based 4th GTsPAPVI.  
Formal commissioning of the Su-35S into 
VKS service as a combat-capable weapons 
system was consequently delayed.

Late last year, the type was still in so-called 
experimental operation with the VKS and 
is yet to be certified as fully compliant with 
the end-user’s technical specification.

First frontline unit 
Eight aircraft taken from the 2013 batch were 
formally introduced to frontline service in 
February 2014 with one of the squadrons 
of the 23rd IAP, stationed at Dzemgi.  The 
unit’s first training flights were reported in 
March.  A second squadron followed in 2015.

In December of that year the regiment 
began quick reaction alert (QRA) duty with 
its Su-35Ss as part of the Russian integrated 
air defence system.  The two squadrons 
of the 23rd IAP (which shares the airfield 
with the KnAAZ manufacturing plant) have 
a total of 24 of the fighters (plus four more 
Su-30SM two-seaters with TVC engines), 
while its third squadron remained equipped 
with Su-27SM/UBs and Su-30M2s.

The second frontline VKS regiment to 
convert to the type is the 22nd Guards IAP at 
Tsentralnaya Uglovaya, near Vladivostok on 
Russia’s Pacific coast, which received its first 
aircraft in September 2015.  The unit took 
on 12 (all of which were manufactured in 

Above: A VKS Su-35S during a combat mission in Syrian airspace in late 2016, armed with R-77-1, R-27T and 
R-73 missiles.  Su-35Ss also operated as bombers, armed with OFAB-250 250kg (551lb) bombs.  Russian MoD

An artist’s 
rendering 
of the Su-35 
cockpit.  
Sukhoi
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Expanded weapons options
The Su-35 is capable of 
employing all Russian new-
generation air-to-air and air-
to-surface guided weapons.  A 
maximum 17,632lb (8,000kg) 
of ordnance can be carried 
on 12 hardpoints.  The 
fighter retains the GSh-30-1 
30mm single-barrel cannon 
proven on the Flanker family.  
Provided with 150 rounds, it 
is built into the starboard side 
of the forward fuselage. Air-to-
air ordnance is carried on two 
hardpoints under the fuselage 
(between the engines), two 
under the engine nacelles and 
six under the wings.

The Su-35 can carry up to 
eight R-27ER semi-active 
beyond-visual-range (BVR) 
missiles and four R-27ET heat-
seeking BVR missiles as well as 
up to ten R-77-1 active radar-
guided BVR missiles (including 
four on a pair of twin-round 
launchers under the fuselage) 
or up to six R-73 or R-74M 
heat-seeking missiles for visual 
air-to-air engagements.  The 
list of air-to-surface weapons 
includes up to six general-
purpose Kh-29T or Kh-29L 
missiles (lock-on before launch 

weapons, the former equipped 
with TV guidance and the latter 
with laser guidance) and the 
new Kh-38 (with a variety of 
guidance systems) – as well as 
up to six Kh-31A anti-ship or 
Kh-31P/PM anti-radar missiles.

The Su-35 can also 
employ the extended-range 
Kh-58UShK anti-radar missile 
and Kh-59M2 air-to-surface 
missile with TV guidance in the 
terminal phase and lock-on 
after launch (used together 
with a data link pod). 

Guided bombs include 
KAB-500Kr TV-guided and 
KAB-500S satellite-guided 

munitions, each weighing 
500kg (1,100lb), in addition 
to the KAB-1500Kr TV-guided 
and KAB-1500LG laser-guided 
munitions, weighing 1,500kg 
(3,306lb).  The Su-35 can also 
use the KAB-500OD bomb 
using TV guidance and fitted 
with a thermobaric warhead.  

The aircraft is cleared to carry 
unguided bombs weighing 
from 100kg (220lb) to 500kg 
(1,102lb) as well as 80mm 
(3.1in), 122mm (4.8in) and 
266mm (10.4in) rockets.  As 
with all other VKS tactical 
aircraft, it’s also capable of 
deploying a nuclear bomb. 

2015 and saw brief operation with the 23rd 
IAP) to equip one of its three squadrons.

Another squadron, assigned to the 
159th IAP at Besovets (Petrozavodsk) in 
Russia’s Western Military District, accepted 
its first four Su-35Ss last November; six 
more were expected in December.

The Russian MoD postponed a long awaited 
follow-on contract for additional Su-35Ss 
for undisclosed reasons.  It was originally 
expected to be signed at the biannual MAKS 
airshow in August 2015 but was delayed and 
eventually inked in December that year.  

The order covers another 50 Su-35Ss for 
delivery between 2016 and 2020, reportedly 
priced at 60bn roubles (equating to $854m at 
the time of signature).  The first ten aircraft 
were scheduled for delivery by the end of 2016.  

On January 30, 2016, four Su-35Ss originally 
delivered to the 23rd IAP in October/
November 2015 deployed to Hmeymim 
air base, in Syria’s Latakia province, to 
reinforce the VKS group engaged in 
combat operations against various anti-
Assad formations.  Several days later, video 
footage showed the aircraft armed for 
the first time with the new R-77-1 active 
radar-guided AAM, each carrying two, in 
addition to two R-73s and two R-27Ts.

Its Syrian debut was seen as the type’s 
operational trial in a real-world combat 
environment, and it’s been reported that 
the deployment revealed a number of 
design shortcomings which are now set to 
be rectified to improve the reliability of 
the jet and increase its export appeal.

The Kh-59M2 (this is the Kh-59MK2 export version) is the longest-
range air-to-surface missile in the Su-35’s arsenal.  It is a lock-on 
after launch weapon featuring TV guidance in the terminal phase and 
requires a data-link pod carried on the aircraft.  Alexander Mladenov

Su-35 FLANKER

VKS Su-35S ‘03 Red’ 
demonstrates aggressive 
low-level manoeuvring.  
Unlike the Su-30SM, the 
aircraft has no agility-
enhancing canards, 
instead relying upon 
an advanced FBW flight 
control system working 
together with the TVC 
engines.  Vladislav Perminov 
via Alexander Mladenov
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DESTROY
No 41 (Reserve) Test & 

Evaluation Squadron at 
RAF Coningsby ensures 

the Royal Air Force 
gets the very best out 

of its Tornados and 
Typhoons, as AFM’s 

Alan Warnes discovers.SEEK &



Left: In 2016 No 41(R) TES celebrated its centenary, 
adding special markings to fl agship Typhoon FGR4 
ZK315. Rich Cooper
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Left: In 2016 No 41(R) TES celebrated its centenary, 
adding special markings to fl agship Typhoon FGR4 
ZK315. Rich Cooper

THE MOTTO ‘Seek and Destroy’ nicely 
sums up the tireless work of No 
41 (Reserve) Test and Evaluation 

Squadron (TES), as the unit is officially 
known.  While this is no longer a frontline 
squadron, evaluating ways of finding and 
engaging the enemy remains at its core as 
it plays a vital role in supporting the RAF 
frontline Tornado and Typhoon Forces. 

In broad terms, No 41(R) TES tests and 
assesses fast jet systems and upgrades that 
are bound for the operational units.  The 
drawdown in different fighter types flown by 
the RAF is reflected in the 41(R) TES inventory 
– today it fields just three Tornado GR4s 
and six Eurofighter Typhoons.  Its sister 
squadron No 17(R) TES is responsible for 
the F-35B under a similar mandate across 
at Edwards Air Force Base, California.

For No 41(R) TES, times are changing once 
again.  Its Tornados will officially retire on 
March 31, 2018, as the Tornado GR Force 
(TGRF) continues its gradual drawdown 
towards withdrawal from British service 
on March 31, 2019.  The focus is turning 
to the Typhoon, which should take on the 
full remit of air-to-ground capabilities the 
dutiful GR4 leaves in its wake.  Indeed, 
this is the main focus of ‘41’ at the present 
time: the phased enhancement of Typhoon 
capabilities under Project Centurion that 
should be in place by the end of 2018, 
facilitating the Tornado’s retirement.

Strong to the end
Although its days in service are numbered, 
the Tornado GR4 team at No 41(R) TES 
remains busy in light of the type’s current 

heavy involvement in Operation Shader 
against so-called Islamic State (IS).  On March 
2, its three remaining examples departed 
once again for Naval Air Weapons Station 
(NAWS) China Lake in California.  This 
sprawling complex and its associated ranges 
have been a regular hangout for the unit 
and its High Rider trials over the past 20 
years.  The latest detachment will probably 
be the last for the squadron’s Tornados, but 
the unit’s Officer Commanding (OC), Wg Cdr 
Steve ‘Ras’ Berry, gives a wry smile as he 
says: “When I joined the unit in December 
2014, the Tornado was going on its ‘last 
hurrah’ in spring 2015, then it was going 
to be in the autumn of 2015, but then we 
opted to leave the jets out there until spring 
2016.  We took them out again last autumn 
for High Rider 16-4 and now they’ve gone 
again.  That’s the fifth ‘last hurrah’ the jet has 
had.  The Tornado boys are really proud of 
the aircraft, so each time it goes on the ‘last 
deployment’ there, they all want to go. It’s 
wearing a bit thin with their wives now!”

The OC will tell you they are a great 
bunch to manage but are down to a 
small team now.  He recalls that a few 
years ago it was decided to reduce the 
No 41(R) TES Tornado complement to two 
jets, but three had to be retained just to 
cope with the squadron’s workload.

“The point is that she might be old, but 
she is so easy to get [new] capability on,” 
Wg Cdr Berry continues.  “On the Typhoon 
and F-35 you really have to invest in 
technologies to get new stuff, but with 
Tornado you can just bolt it on.  Which is 
why she is an absolute workhorse.  She will 

The squadron
Around 200 people work at No 41(R) TES in a 
healthy mix of civilian and military experts.  
The Air Warfare Centre (AWC) works with 
QinetiQ under a partnership agreement 
known as ATEC (Air Test and Evaluation 
Centre).  Wg Cdr Steve ‘Ras’ Berry previously 
fl ew the Harrier GR9, then converted to the 
Tornado GR4 before joining the unit as a 
Tornado test pilot.  He eventually converted 
to the Typhoon.  In December 2014 he 
assumed command and will continue at the 
helm until September of this year.
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keep going strong until the day she dies.”
Operation Shader has directly contributed 

to the Tornado remaining prolific on the front 
line, flying combat missions from RAF Akrotiri, 
Cyprus, since September 2014.  The RAF’s 
mission over Syria and Iraq has kept the TGRF 
very busy, which in turn has presented the 
unit with various problems to solve.  “I see a 
lot coming up,” says Wg Cdr Berry.  “Changes 
in software allow the continued optimisation 
of the aircraft for Shader.  We will continue 
to tickle it, so the jet is fit for that purpose.”

Supporting the front line in such a direct 
matter calls for the skills of some very 
experienced qualified weapons instructors 
(QWIs).  “We may be down to two Tornado 
crews now, but if we need personnel to fly the 
aircraft to the US, for example, the front line 
will help.  If we need to man an aircraft while 
in the US, we will be loaned a crew [from 
the front line] with the right experience, who 
will operate under [the RAF’s] Air Warfare 
Centre (AWC) governance for flight trials.”

Should there be a requirement to conduct 
specific test and evaluation work on the 
Tornado GR4 after March 31, 2018, No 41(R) TES 
will draw on aircrew with suitable experience 
on the type and use aircraft from the front line.

Last Tornado High Rider
Overseeing the final Tornado detachment 
to China Lake, which departed Coningsby 
on March 2, was Sqn Ldr David ‘Wils’ Wilson.  
Having been a Tornado Weapons Systems 
Operator (WSO) since 1988, there isn’t 
much he doesn’t know about the jet.  As 
the Tornado Staff Officer, he manages and 
reports on all the RAF Tornado trials, with 
the only exception being electronic warfare 
(EW) work, which is the responsibility of the 
AWC’s Airborne Platform Protection Test 
and Evaluation Squadron (APPTES), the 
EW experts on all platforms, based in the 
Thomson Building at RAF Waddington.

During his preparations for the last 
detachment, Sqn Ldr Wilson told AFM: “Winter 
is not the best time to cross the Atlantic 
[as] the seas are very choppy, so we will 
fly further south.  First stop will be Lajes in 
the Azores, then Bermuda, then Eglin Air 
Force Base and on to China Lake.  It should 
take four days but unfortunately the more 
you stop, the more chances [there are] the 
aircraft will break, so you try to get there – 
with the aid of a tanker – with as few stops 
as possible.”  He adds “the trial will last 
about four weeks.  With two one-and-a-half-
hour range slots per week.  We allow a week 
each way to take the trail out and back.

“We will have just shy of 60 personnel 
on the deployment.  Some will be APPTES 
personnel and there will be quite a few 
civilian [Leonardo] contractors as it’s their 
capabilities we are testing,” says Sqn Ldr 
Wilson, referring to the main objective for the 
Stateside deployment – test and evaluation 
of the Expendable Active Decoy (EAD).

Leonardo (formerly Selex ES) has been 
marketing this as Brite Cloud to export 
customers for about four years and the RAF 
has keenly embraced it during that period.  
Its capability is mainly focussed on both the 
F-35 and Typhoon several years down the 
line, but as Sqn Ldr Wilson adds: “That was 

until we did some flight trials in the UK, which 
included development work on carriage 
and release.  We went out to the US about 
15 months ago to use them against some 
limited threat systems, without looking at any 
[specific] techniques.  It worked quite well 
and since then the TGRF has tried to drag 
the capability forward to cover the [Tornado] 
until [it leaves service] and expedite the 
development phase for future fast jets.

“EAD is effectively a towed radar decoy that 
you throw away,” explains Sqn Ldr Wilson.  He 
adds that previous successful trials focussed 
on one specific threat system, and this helped 
to accelerate the technology demonstration 
programme.  However, the future capabilities 
department is now showing an interest, so it 
is going to be tested against several systems.

EAD is cutting-edge technology.  The RAF 
first looked at it while evaluating the Common 
Jamming Pod (CJP), but its immaturity back 
then meant the CJP was selected for the 
Tornado instead.  “The technology of CJP was 
probably a lot more advanced than people 

The squadron includes a mix of 
both development test pilots and 
operational evaluation service pilots.  
Crown Copyright
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anticipated at that stage,” says Wilson.  “CJP 
is a digital version of [the] Sky Shadow [pod] 
with two towed decoy radars in the back.”

The majority of CJP trials work was completed 
at the end of 2016 during High Rider 16-4, 
and service evaluation of the pod took about 
eight weeks.  “The CJP is due to come into 
service quite soon to replace the Sky Shadow 
on Tornado,” comments Wilson.  “If the EAD 
is to follow, it will be dependent on how 
the service evaluation goes.  The EAD won’t 
change anything; Leonardo sees the CJP and 
EAD as a good combination, providing good 
coverage against a whole host of systems.”

Typhoon’s time
While the Tornado complement at ‘41’ is on 
the decline, Typhoon is in the ascendency, 
mirroring the picture on the front line.  Six 
Tranche 2 and Tranche 3 Typhoons reflect 
an increase from four jets as required to 
embrace the Project Centurion workload.  
“We lost our Tranche 1s [aircraft] last year 
because there is no need to increase their 
capabilities in the future,” says Wg Cdr Berry.  
“We have two of the first three Tranche 3s.”  
On paper, these new Typhoons appear to be 
the same as the Tranche 2s, but sufficient 
minor differences warranted the squadron 
being tasked to draw up a report on the ‘new’ 
standard within a month of receiving them.

“The Tranche 2 and 3s were purported to be 

identical, but we thought it prudent to assess 
[them].  The main area of concern wasn’t the 
handling or how it impacted the pilot, but how 
the Tranche 3 changes and slightly different 
avionics hardware might affect the engineers.”  
Summing up the complex Typhoon tranches, 
Wg Cdr Berry says: “In my view, the Tranche 
2s and 3s are sisters; while Tranche 1, 
because of its avionics, is a distant cousin.” 

Project Centurion will see RAF Typhoons 

taking over the Tornado GR4 role by the end 
of next year.  Everything is geared towards 
that critical timeline and No 41(R) TES is 
at the forefront of the effort, methodically 
working through the Phased Enhancements 
(PE) process.  “The programme is going 
to be quite tight – no one will deny that,” 
confirms Wg Cdr Berry.  “This year is going 
to be hard.  P1E has now been completed 
and work on P2E and P3E is under way.”

“My view on Project Centurion when I joined 
the unit in December 2014 was it comprised 
three ‘lily pads’.  The first was P1E further 
work, which was a refinement of the original 
P1E [Paveway IV and Litening Designator Pod], 
which finished last October and the front line 
is now flying.  The next lily pad is the Phase 
2 Enhancement, which is the big one.  [It 
includes] an awful lot of functional changes 
in the aircraft – key architectural ones – to 
support the next phase.  The third basically 
brings in the effectors [the weapons].  P2E 
will finish this year and [adds] Meteor, and 
next year is the big one [with] Storm Shadow 
and Brimstone.”  Wg Cdr Berry is referring to 
the three new weapons that will revolutionise 
the Typhoon: MBDA’s triad of the Meteor 
beyond-visual-range (BVR) air-to-air missile, 

Low level remains the preferred domain for the GR4 
in a high-threat environment.  Rich Cooper

Above: A graphic of the Expendable Active Decoy (EAD), also known as the Brite Cloud miniature missile 
decoy. Leonardo  Below: The unit’s three remaining Tornado GR4s line up on the runway at RAF Coningsby on 
March 2, as they head to NAWS China Lake, California.  Alan Warnes
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its Storm Shadow stand-off cruise missile, and 
the Brimstone with its dual-mode seeker.

“I’d be overstating it to say it’s a mid-life 
update, but understating it to say that the 
guys flying P2Es would be reluctant to go 
back to P1E as there is going to be such an 
improvement,” explains Wg Cdr Berry.

He says he and his team are focused on 
being “well rested” so: “By the time we get 
out of the starting blocks on July 1, we can 
sprint – as it’s going to be tight.  By the 
end of 2017, P2E will be out of the way.

“P3E will be slightly more complicated as 
the effectors [Storm Shadow and Brimstone] 
will be in there.  Thoughts of where the 
[weapons] will be tested are now under way.  
We might start some of the early stages of 
Meteor in November, but we could wait for 
next spring.  There are discussions too on 
how much Brimstone testing we will need 
to take overseas.  If we [are required] to 
replicate the capability of Tornado we need 
fast-moving targets.  We will therefore [want] 
remote-controlled vehicles to prove to our 
senior commanders that a junior pilot on 
his first tour, maybe at night, could hit the 
target when it is moving across the desert.”

“Legacy weapons like AMRAAM [Advanced 
Medium-Range Air-to-Air Missile], ASRAAM 
[Advanced Short-Range Air-to-Air Missile], 
Paveway IV and the 27mm cannon will be the 
first to be integrated on P2E.  We are making 
sure that when we get it out to the front line 
we are delivering all the legacy weapons first 
to ensure they are still as capable as they 
have been, with improvements in some areas.  
The front line should be flying with all these 
weapons on P2E by November 1.  Then we 
will work on the future weapons: Meteor, 
Storm Shadow and Brimstone.”  Wg Cdr Berry 
says the squadron might “pull some Storm 
Shadow work into exercises later this year”, 
to reduce programme risk in P3E.  Testing 
the latter is expected around May 2018 and 
will be completed by December 28, when it 

will be flying on the front line.  Wg Cdr Berry 
emphasises: “As I said, it is going to be tight.”

Trial complexity
For a squadron like ‘41’, part of the skill is 
in intrinsically knowing the most efficient 
way to effectively test a system. Wg Cdr 
Berry says: “We can do the flight, but 
the trials management team sets up the 
choreography – or aerial ballet – to prove 
the test point.”  The analysts glean a vast 
amount of test information from the 
aircraft, which are wired to record the 
data internally to a very high fidelity.

He adds that wading through the reams 
of data has become such a burden that 
the squadron has two civilian ‘extractors’ 
dedicated to the complex task.  “A recent 
radar trial is a good example,” he adds.  “How 
do we quantify, for example, its tracking 
performance after firing a missile compared 

The squadron ‘T-bird’ 
Typhoon T3 returns to 
the fl ight line at RAF 
Coningsby.  
Crown Copyright

to where we think the target is?  Because 
that will affect how the missile impacts 
the target.  At the same time we need to 
identify the friend or foe interrogation 
of the hostile target.  All this has to be 
set at the right level of confidence so 
we can tell our senior commanders 
they can field an aircraft or system.”

Much of the P2E testing is being carried 
out on Typhoon T3 ZK303 (BT017), which 
belongs to the Typhoon Combined Test 
Team.  It is part of a loan agreement with 
BAE Systems to keep the programme on 
track.  This two-seater allows the RAF pilots 
to sit in on industry trials and share data.

“We were [at Warton] for three weeks in 
November and one of our guys was there 
most of last July for the Brimstone handling 
tests.  We are going back in April 
for another four weeks to 
look at P2E and to do 

No 41(R) TES has seen increasing 
levels of co-operation with the 
F-35Bs based at Edwards AFB, 
California.  Lockheed Martin

Images of a trial at China Lake with the MBDA Dual-Mode Seeker Brimstone missile.  Integrating the 
missile on Typhoon will be an important part of the forthcoming Project Centurion.  Crown Copyright
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some more pre-testing, and back again in July 
to take a first look at P3E.  Getting involved 
with industry is very important.  It takes so 
much risk out of the programme,” he says, 
referring to instances when industry ‘releases’ 
the aircraft as fit for purpose, only for the RAF 
to roll it out and find issues being raised by 
the operators.  “If you do that earlier and in 
parallel with industry you save so much time,” 
he remarks.  “The working relationships we 
have with the likes of Steve Formoso [BAE 
Systems Chief Test Pilot] who used to work 
here, helps improve the workflow.  My senior 
trials officer has a weekly conversation with 
his [BAE counterpart] – we can tell them the 
issues we have found so they can test that.”

Trial Bulldog Storm
During High Rider 16-4 last autumn, No 
41(R) TES carried out its third F-35/Typhoon 
tactical capability programme, known as Trial 

Bulldog Storm.  The test focused on two key 
areas: communications (voice, secure radio 
and Link 16) and tactical interoperability – 
how to use the aircraft to fight together.

The communications interoperability 
element saw a ‘third party’ aircraft from 
Northrop Grumman introduced, to 
essentially act as a relay platform and help 
the aircraft to communicate across all 
forms as detailed above.  This element was 
known as Trial Babel Fish.  It was a one-
off technical demonstration to verify the 
Northrop Grumman-developed airborne 
gateway system to covertly pass information 
between the F-35 and the Typhoon.

“We did three flights with all three aircraft 
together, [and] another eight as a mix,” Wg 

Cdr Berry explains.  The 
latter included a pair 
of No 17(R) Squadron 
F-35Bs, US Marine 

Corps F-35Bs and a US Air Force F-35A.  
“We wanted to highlight the strengths of 

the two aircraft working together but at the 
same time expose a fault line, but we didn’t 
find one.  Both sides put a plan together and 
learned an awful lot, particularly in the air-
to-air domain.  Even though we had tested 
the tactics in the synthetic environment 
we discovered some nuances ‘down in the 
weeds’ that will make a significant difference 
to the way we can use them.”  Wg Cdr Berry 
says that this trials work means that when 
the UK F-35 becomes operational by the 
end of 2018 the tactics will already be well 
advanced.  Wg Cdr Berry finished by saying: 
“In the future, each aircraft will have to play to 
its strengths and avoid its weaknesses.”  This 
deep level of understanding will undoubtedly 
become part of the RAF operational doctrine 
now and into the future as it teams the 
new F-35B with the proven Typhoon.

The future of British combat air: a No 17(R) TES F-35B meets a No 41(R) TES Typhoon FGR4 at Edwards AFB during last year’s test work in California.  No 17(R) TES
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Above: Though lacking the supersonic performance 
of most fourth-generation fi ghters, the L-159E’s 
Grifo-L radar makes it a credible adversary.  It can 
present a modern radar threat for the types of 
beyond-visual-range engagements the F-22 and F-35 
communities train for.  José M. Ramos
Left:  ‘Youthful exuberance is no match for age and 
treachery’, says Mike ‘Smitty’ Smith, a former US 
Navy F-14 and Air National Guard F-16 pilot.  One 
of Draken’s fi rst pilots as a carryover from the 
Black Diamond Jet Team, Smith taxies out for a CAS 
mission at MCAS Yuma.  Joe Copalman

DRAGONDRAGON
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 ONE OF the highest-profile victims of 
the 2014 US budget cuts was the 
air force’s 65th Aggressor Squadron 

(AGRS).  Equipped with 19 F-15C/D Eagles, 
the 65th had, for almost a decade, flown 
high-end threat presentations for US and 
allied flying units during exercises such as 
Red Flag.  When the US military was saddled 
with a limited budget because of political 
squabbling beyond its control, the 65th AGRS, 
at Nellis Air Force Base, Nevada, became a 
luxury the USAF could no longer afford.  The 
squadron’s stand-down left a large gap in the 
Department of Defense’s (DoD's) ability to 
provide combat-realistic threat replication, 
particularly fourth-generation radar threats.

Formed in 2012, Draken International is one 
of several contract air services helping the US 
military bridge that gap.  Scott Poteet, one 
of the company’s vice-presidents of business 
development (also a former Thunderbird 
and previous commanding officer of the 64th 
AGRS), explained how it fitted into 
this role.  “First and foremost, with 
the F-35 demands increasing, 
the air force is going to need 
more capacity.  And right 
now, based on what the 64th 
Aggressors can provide, it’s 
just not enough,” he said. 

  For all the Red Air training 
needs across the USAF – 
whether it is basic intercept 
and fighter manoeuvring 

within Air Education and 
Training Command (AETC), 

advanced tactical training at the 
Fighter Weapons School 

(FWS), or large-force 
exercises like Red 

Flag, it is simply 

the 65th had, for almost a decade, flown 
high-end threat presentations for US and 
allied flying units during exercises such as 
Red Flag.  When the US military was saddled 
with a limited budget because of political 
squabbling beyond its control, the 65th AGRS, 
at Nellis Air Force Base, Nevada, became a 
luxury the USAF could no longer afford.  The 
squadron’s stand-down left a large gap in the 
Department of Defense’s (DoD's) ability to 
provide combat-realistic threat replication, 
particularly fourth-generation radar threats.

of several contract air services helping the US 
military bridge that gap.  Scott Poteet, one 
of the company’s vice-presidents of business 
development (also a former Thunderbird 
and previous commanding officer of the 64th 
AGRS), explained how it fitted into 
this role.  “First and foremost, with 
the F-35 demands increasing, 
the air force is going to need 
more capacity.  And right 

DRAGON
One of the leading names in 

the rise of contract Red Air 

support is Draken International.  

Joe Copalman examines the 

company’s work.

not cost-effective for the service to 
generate its own adversaries.  Describing 
the company’s advantages, Poteet told 
AFM: “When we compare similar dollars, 
Draken is a fifth of what it costs to operate 
an F-16 on an hourly rate.  And that’s the 
cheapest, the F-16.  If you’re talking about 
an F-15, F-22, F-35, it’s just exponentially 
more expensive.  We’re a fraction of the 
cost, and we can put up anywhere from 
four to ten aircraft an hour, depending 
on what you’re flying, at a similar rate.”

The business model is based around 
three ‘Cs’ – capability, capacity, and cost-
effectiveness.  The company’s goal is to 
be able to offer customers aircraft and 
pilots with capabilities to support fourth- 
and fifth-generation fighters, in numbers 
that meet the rising demand for combat-
realistic threats, and at a price well below 
what it costs the military to field an organic 
aggressor force.  Its fleet currently numbers 
around 80 aircraft consisting of a mix of 
types, all of which bring different capabilities 
to the various missions that are supported.

Punishing mistakes
A mix of third-generation fighters, attack jets, 
and trainers provide ground attack, electronic 
attack (EA) and – most importantly – air-to-
air threat replication with fourth-generation 
radars.  Having aircraft equipped with pulse-
Doppler radar gives Draken an advantage 
over its competitors, as it allows its pilots 

to provide a credible beyond-visual-
range (BVR) threat to the Blue Air 

players it supports.  Mike ‘Smitty’ 
Smith, a former US Navy F-14 
and Air National Guard F-16 
pilot, explained: “Everything 
they’re going to get typically 
is BVR anyway.  If a Raptor or 

an F-35 gets within visual range, 
they have fouled something up.  
And that’s 

going to 
be in their 

debrief – ‘why 
did we get 

this close to a 
Raptor?  We should 

have treated all of 
these targets way 

back on the timeline’.  
That’s what we’re there 

for, to prosecute.  They’ll tell 
you up front in their briefs, ‘Punish me on my 
mistakes’.  That’s one of their biggest training 
objectives, they want to get hammered for it.”

Kahu Skyhawks
The current mainstay of the firm’s contracts 
is the A-4 Skyhawk, with a mix of six ex-Israeli 
A-4Ns and seven ex-Royal New Zealand Air 
Force (RNZAF) A-4Ks.  The A-4Ks, in particular, 
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Dragonkeepers 
James ‘Jug’ Wilkerson, a retired USAF Chief 
Master Sergeant with 30 years of aircraft 
maintenance experience, is Draken’s Deputy 
Director of Maintenance and Logistics for 
West Coast Operations.  Like Wilkerson, 
most maintainers are veterans with 
extensive experience on fi ghter aircraft.  
“The requirement we put out there when 
recruiting is a fi ghter aircraft background,” 
Wilkerson told AFM.  “So fi ghter aircraft is 
kind of what we target, but the skillset and 
the intelligence and intellect of the person 
also has a huge factor in how we hire folks.”  

Aircraft regeneration and deep maintenance 
are performed at Lakeland, Florida.  In 
addition to what can be done in-house, some 
work is contracted to companies with more 
expertise in certain areas.  Draken’s USMC 
contract manager Jeff  Scott explained: “We 
don’t do engine or radar overhauls or the 
high-end avionics, we have diff erent places 
send those out to.  

“Our engines are maintained by SafeAir New 
Zealand, which a private factory-authorised 
service centre, the same one the Kiwis used.  
I think they have 20 engines of ours, spare 
motors that they keep there for us in New 
Zealand.”

The company had to set up an ordnance 
shop meeting DoD’s standards before it 
could start dropping bombs in support of 
USMC JTAC training.  Jeff  Scott said: “We 
stood up our ordnance program by taking an 
Air Force Reserve ordnance 
chief out of Homestead 
AFB, Florida and he stood 
up our entire ordnance 
programme and has 

trained a few other guys.  We maintain our 
own ordnance programme that has been 
checked and inspected and meets the navy’s 
standards and the air force’s.”

Draken recently adopted a designated 
crew chief (DCC) framework for its A-4 fl eet.  
DCCs are assigned to a specifi c airframe and 
responsible for ensuring it is mission-ready 
when needed.  Wilkerson said: “I’m seeing 

a big, big plus in having a DCC programme.  
The big thing for us is that it creates a 
manager for an aircraft, giving that aircraft a 
voice every day as far as how we put it in the 
priority matrix to fi x aircraft.  And these guys, 
at the bottom end of every day, they’re the 
ones who have the pride of ownership of an 
aircraft.  I think it’s a great thing.  We plan to 
do the same thing with our L-159s as well.”

Above: Along with ramp space, Draken also has a hangar at Nellis for routine maintenance.  Joe Copalman
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are what separate Draken from 
other contract air services.  The 
company’s Director of USMC 
Operations Jeff Scott said: “The 
A-4K was the RNZAF ‘Kahu’ 
variant.  It was their primary 
air defence aircraft, which they 
upgraded to earlier-model F-16-
type avionics.  It has an APG-66 

radar, HUD [head-up display], multi-
function displays, HOTAS [hands on 

throttle and stick controls], and a digital 
databus.  So it’s got a lot more than the 
standard A-4s used to have back in the day.” 

Of critical importance to the Red Air mission 
is the Skyhawk’s radar.  Jeff Scott explained: 
“There are Red Air platforms that go out 
there with no radar, but it’s hard to punish 
the Blue mistakes in those aircraft.  Really, at 
the end of the day, we’re targets, and if they 
do everything right, we shouldn’t be able to 
shoot them.  But if they do something wrong 
and they don’t get shot, that is reinforcing a 
bad habit.  So if they do something wrong and 
they get shot, then they take it back to the 
debrief and then go fix it and not do it again.”

Lacking the A-4K’s radar and ability to drop 
ordnance, the A-4N is nonetheless a vital 
addition to the company stable, typically 
simulating infrared air-to-air threats or 
providing EA with service-provided ALQ-188 
jamming pods.

Mighty ‘Macchis’
Along with the Kiwi A-4s, Draken bought 
the RNZAF’s fleet of Aermacchi MB339s.  
Though not a part of its current contracts 
with the USAF or US Marine Corps, the 
MB339s have been used for smaller jobs, 
such as supporting recent tests of the 
Japanese Ground Self-Defense Force’s new 
Chu-SAM Kai air defence missile system at 
New Mexico’s White Sands Missile Range.  
Should the company pick up more work 
for Joint Terminal Attack Controller (JTAC) 
training, the MB339 would prove a good 
fit for the mission.  “It’s a great airplane, 
very capable.  There’s no air-to-air radar 
capability, so it’s all air-to-ground.  It’d be 
great for that for sure,” explained ‘Smitty’ 
Smith, Draken’s head MB339 and L-159 pilot

Though none have yet been regenerated 
for a contract, the MiG-21s comprise the 
largest percentage of the company’s fleet.  
With 28 MiG-21bis obtained from former 
Polish Air Force stocks, Draken foresees 
several ways the type can support its clients.  

Jeff Scott told AFM: “You’re talking about 
a Mach 2 airplane.  If you want a very fast 
flier, the MiG-21 is good for that.  Also, with 
the numbers, we can provide an extreme 
targeting challenge.  If you look at Cope 
India, India was able to put some high-
end jammers on their MiG-21s and cause 
some problems with an old airplane.  It’s 
like a Mach 2 John Deere [tractor].”

L-159 ALCA
The most recent addition to the fleet is the 
Aero Vodochody L-159E Advanced Light 
Combat Aircraft (ALCA).  Based on the 
popular and proven L-39 Albatros, the L-159 
packs an impressive punch in a small and, 
importantly, affordable package.  Designed 

Above: The A-4K is widely acknowledged as the 
most capable and technologically advanced variant 
of the Skyhawk.  Joe Copalman
Left: Outfi tted with an AIM-9 acquisition round on 
the starboard pylon and a P5 AIS pod on the port 
pylon, an A-4K leaves Draken’s ramp at Nellis to 
tussle with some Weapons School students over the 
Nellis ranges.  Joe Copalman
Below: ‘Flash’ Gordon pre-fl ights an L-159E on the 
ramp at Nellis prior to a check-out fl ight in the 
type.  Flash is one of several Draken pilots with 
previous experience fl ying for the 64th Aggressor 
Squadron at Nellis.  This has assisted company 
integration with the 64th.  Joe Copalman
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at a time when Boeing owned 35% of the 
Czech firm, the L-159 benefits from Western 
digital avionics and an intuitive cockpit layout.  
Smith said: “It’s a great airplane, very user-
friendly.  You can tell it was designed with the 
pilot in mind, the way the controls are laid 
out, especially the HOTAS functionality of it.” 

Most importantly, the ALCA is equipped 
with a Grifo-L pulse-Doppler multimode 
radar.  Previously, the A-4Ks were the only 
game in town when it came to contract Red 
Air with credible radar capability.  Acquiring 
21 L-159s increases the company’s radar-
shooter capacity by 300%, which means it 
can provide more aircraft for ‘overwhelm’ 
training against fifth-generation fighters.  
Smith told AFM: “I really like the Grifo-L radar.  
It has everything that you would expect as 
a former ‘Viper’ guy as well – track while 
scan, range while scan – it’s really nice.  I 
think the L-159 is going to be a force to be 
reckoned with for our competition as far as 
the reliability of it, the price point of it, the 
things it can bring to the fight.  And I think 
the end-user is really going to enjoy what 
they see on their radar warning gear from 
what the radar can do.  I think they’re going 
to enjoy what it can bring to the fight.”

In addition to air-to-air capabilities, the 
L-159s can employ air-to-ground ordnance, 
making the company’s investment in the 
type a comprehensive upgrade in terms of 
not just capacity, but capability as well.

The company also flies a handful of L-39s, 
which, having grown out of the Black Diamond 
Jet Team, were the company’s first aircraft.  
Lacking radar or ordnance capabilities, 
these are primarily used for training, though 
some recently participated in the Japanese 
Chu-SAM Kai tests at Holloman AFB, New 
Mexico, providing additional targets for the 
missile crews during ‘overwhelm’ training.

  
Future fleet?
Draken’s fleet provides the sought-after 90% 
solution of capability, capacity and cost-
effectiveness.  While other aircraft might 
provide more potent threat replication, higher 
operational costs and lower sortie rates work 

against that advantage.  Jeff Scott explained: 
“There are other airplanes out there, but not all 
of them are the right solution.  We’ve looked at 
MiG-29s, but they’re not very supportable on 
the engine side.  It would be expensive.  If we 
put money down on an airplane, we’re going 
to purchase it because it’s a good value.”  

Nevertheless, with some air arms wanting 
more credible fourth-generation adversaries to 
train against, the company is actively looking 
for solutions.  Scott continued: “We understand 
there’s a need and there’s going to be a solution 
at some point, whether it’s F-16s or whatever 
fourth-generation platform that’s highly 
capable and fast out there.  We’re doing our 
research and we’re going to have a solution, 
but that solution is yet to be determined.”

Advancing capabilities
Regardless of any additional types it acquires 
in the future, current plans call for upgrading 
the existing fleet with enhanced capabilities.  
“We have big plans in the works right now 
on updating our entire fleet,” Poteet told 
AFM.  Plans call for “data link, helmets, high 
off-bore-sight missiles, better EA pods, 
IRST [infrared search and track] capability, 
and integrating all those to force-multiply 
our capabilities to provide an even more 
aggressive and dynamic threat that they 
can train against at the same price point.”  
Though the fleet represents a significant 

DRAKEN INTERNATIONAL

Above: Draken’s support of JTAC training for 
the US Marine Corps involves A-4Ks dropping 
BDU-33 practice bombs under the control of JTAC 
students.  Joe Copalman
Top: Lacking the radar of the APG-66-equipped 
A-4Ks, the A-4Ns are typically called on to provide 
electronic attack, infrared air-to-air threat 
simulation, and anti-ship threat simulation for 
fl eet defence training.  Joe Copalman
Below: Draken’s priority on the L-159s is to clear 
them for air-to-air work with the USAF and Marine 
Corps.  Draken’s chief pilot, Dale ‘Snort’ Snodgrass 
sees much potential for the type in the sort of air-
to-ground work the company has been doing for 
the Marines – “It’d be a great platform for that 
mission, absolutely.”  Joe Copalman
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breadth of capabilities, it’s the company’s 
highly experienced pilots who bring those 
capabilities to bear for its clients.  “About 
30% of our pilots are either Weapons 
School, TOPGUN, or WTI [Weapons and 
Tactics Instructor course] graduates,” said 
Terry ‘Stretch’ Scott, Draken’s Director of 
Operations at Nellis AFB.  “About 30% have 
aggressor experience, and about 40% have 
got fleet experience.”  The Defense Contract 
Management Agency stipulates that any 
pilots providing contract air service for 
the DoD have a minimum of 1,500 hours 
of tactical air experience.  Most company 
pilots easily surpass this, with pilots such as 
Dale ‘Snort’ Snodgrass, its chief pilot, having 
upwards of 12,000 hours of tactical airtime.

The pilots also hold secret clearances, 
which allow them to be ‘read-in’ on 
certain tactics and capabilities for a given 
customer’s desired threat simulations.

Most of the pilots were known quantities 
to those already flying with the company 
before being hired, and were recruited as 
much based on their reputations as their 
CVs.  Jeff Scott explained: “We recruit people 
that we know, typically.  If we know a guy is 
available and we knew he’s good and would 
be a benefit to the company, then we’ll bring 
him by, introduce him, get his resumé, and go 
through with the process.  We pick our guys, 
only our guys are usually very, very senior.”

This experience matters to the end user.  
As Mike Smith colourfully put it: “Youth and 
exuberance is no match for old age and 
treachery when it comes to this game.”  
Though the crawl/walk/run progression of 
the Fighter Weapons School at Nellis typically 
has the aggressor pilots (Draken included) 
‘handcuffed’ to specific tactics and threat 

presentations, those restrictions 
ease up as the class progresses.  
Smith told AFM: “As they start to 
let you go with Western tactics 
and allow you to do those things 

that you know how to do, you can 
get an unobserved kill on these 
fifth-gen aircraft.  Sometimes, not 
often.  It happens, and usually it’s 
because you’ve overwhelmed them 
with numbers.  If you go 4-v-4 against 
them, you’re all done, usually.  But if 
it’s four of them against 16 of you . . . 
that’s what they’re looking for – ‘how 
can we go up against a superior-number 

Draken history
Draken pilots refer to the company’s founding 
as having followed a ‘Field of Dreams’ business 
model, referencing the popular baseball fi lm 
in which a farmer is urged to build a baseball 
stadium by a disembodied voice with the 
ghostly admonition, “If you build it, they will 
come.”  The company emerged from the Black 
Diamond Jet Team, a popular American airshow 
act that fl ew a mix of L-39s, MiG-15, and a 
single CT-133 Shooting Star.  In 2012, Black 
Diamond pilot Jared ‘Rook’ Isaacman, Draken’s 
CEO, realised that the combined tactical airtime 
experience of several of his teammates (many 
with adversary backgrounds) made them ideal 
to help meet the needs of the US military in the 
form of Red Air training.

From the beginning, Draken had a strong 
relationship with the Skyhawk, obtaining two 
A-4Ls to put to work while seeking out and 
building a fl eet of more potent types hoping 
the right mix of capable aircraft, competent 
pilots, and competitive pricing would attract 
military clients.  Other contract air 
services had unsuccessfully 
attempted to acquire 

New Zealand’s mothballed A-4Ks as aggressors 
but Isaacman’s meticulous paperwork secured 
the aircraft and their transfer to private hands 
in the United States.  Jeff  Scott explained: “You 
can’t just show up at customs with a combat-
capable A-4 and tell the agent ‘I’d like to declare 
a warplane’.  There’s a long process that goes 
through the State Department in order to 
secure that approval, and our CEO was very 
careful about making sure this was approved.”

In fi ve years, Draken has grown from a 
half-dozen L-39s fl own by a handful of highly 
experienced pilots and no contracts to having a 
fl eet of 80-plus aircraft, a staff  of 123, fl ying more 
than 5,000 hours a year in support of numerous 
contacts with multiple air arms around the world.  
The company’s ‘Field of Dreams’ gamble certainly 
seems to be paying off .  

Jonathan Derden

DRAKEN INTERNATIONAL
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threat and still be able to win the war’?” 
For many Draken pilots, flying as a contract 

air service aggressor is a way to continue 
to serve after retirement.  Asked what his 
favourite thing about flying for the company 
is, pilot Terry Scott replied: “I enjoy that I still 
get to contribute to the country and to our 
national defence.  On a personal level, I love 
flying, and I love flying fighters.  It’s fun.  I 
really enjoy that.  But there’s also more to it.  
After being in the military for 33 years, there’s 
a lot to learn.  And I still get to contribute and 
give back what I gained over those years.”

Major contracts
Since June 2015, Draken has flown A-4Ks 
on a contract supporting JTAC training for 
the US Marine Corps.  The Marines run 
roughly ten JTAC courses per year, split 
between two training groups: Expeditionary 
Warfare Training Group – Pacific (EWTGPAC) 
on the west coast, and EWTGLANT on the 
east coast.  Before it could start flying on 
this contract, the company had to meet 
the navy’s standards for air support.  Jeff 
Scott, Director of USMC operations, said: 
“We completed a full maintenance and 
operations inspection from NAVAIR AIR 
5.0 [test and evaluation] and PMA-226 

[adversary and contract air program office] 
in May 2015 that led to our navy flight 
clearance that allowed us to fly on that 
contract and conduct live close air support.”

The firm’s role in this contract is to drop 
practice bombs under the guidance of 
student JTACs, who must complete a certain 
number of different types of controls 
to graduate.  “Each course has a week-
long live-fly portion; during this portion 
Draken flies 16 to 20 sorties that average 
two hours per sortie,” said Scott.  “We 
have supported 18 courses total since 
we started, and flown over 300 sorties 
in support.” Since this contract started, 
its pilots have dropped more than 1,300 
practice bombs, with a 100% release rate.

More recently, Draken began providing 
Red Air support to the USMC.  Exercise Agile 
Lightning and Wing Fury was held at Marine 
Corps Air Station Miramar, California from 
January 26 to 31, and saw two A-4Ks and two 
L-159s providing support to Marine F-35Bs.  
The aircraft integrated with US Navy F/A-18Es 
and numerous surface-based air defence 
systems to create an anti-access/area denial 
problem for the F-35Bs to overcome.

Draken’s most significant contract to date 
has been in support of the USAF Fighter 

Weapons School at Nellis.  Terry Scott, 
Draken’s ops director at Nellis, told AFM: 
“It started in September 2015 when they 
announced that we had won the contract, 
and we started operating here on November 
23.  The initial period was three weeks 
where we flew a four-turn-four every day, 
and that was to support the weapons 
school integration phase.  That was a trial 
period for the air force to see how we did, 
and they liked us, so they invited us back in 
February, and we’ve been here ever since.”

The Nellis contract has Draken flying an 
average of 3,800 hours per year, primarily 
in support of the weapons school, but also 
providing Red Air services for other units.  
“Currently, any adversary air requirement 
here at Nellis, we support.  That includes 
Red Flag, Green Flag, FWS support, and 
operational test and evaluation,” he 
explained.  “Any requirement the air 
force has, the scheduler says, ‘here’s the 
airplanes, here’s who is available, and you’re 
supporting’.”  Draken is fully integrated 
with the 64th AGRS at Nellis, having offices 
and crew spaces in the 64th’s building, 
briefing with the 64th’s pilots, and flying 
with them as an integrated aggressor 
force.  “We fly just like any other member 
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of the squadron,” Scott told AFM.  “One of 
the things that’s important is that we built 
our standards around their standards.  So 
when we communicate on the radio, we 
all sound the same.”  In this regard, the 
company has certainly helped the 64th 
regain some of the radar-shooter capacity 
that was lost when the 65th stood down.

Each contract Draken is awarded tends to 
open up new opportunities, and that at Nellis 

is no exception.  Since taking it on, the company 
has supported AETC by providing radar 
threats for the F-35A-equipped 61st and 62nd 
Fighter Squadrons to train against.  It will also 
be supporting the Hawaii Air National Guard 
with four L-159s and has provided aircraft for 
the USAF Test Pilot School at Edwards AFB, 
California to use for training new test pilots.

  
Global solutions
In addition to the USAF and USMC contracts 
in the United States, Draken gained its first 
foreign foothold in France, supporting the 
French Navy.  As Jeff Scott explained: “In our 
typical overseas model we’ll partner with a 
company wherever we’re working, in this 
case Secapem.  They provide French pilots, 
who we train, and then they go over there 
and fly the missions.”  Draken currently has 
two A-4Ns and two MB339s providing targets 
for air defence training for the French Navy’s 
surface fleet.  Scott added: “They also do 
some adversary work with the navy pilots, 
and target towing over there with the French 
Navy for their air-to-air gunnery training.”

The contractor has also supported the 
Royal Netherlands Air Force detachment at 
Edwards AFB for F-35A test support, with 
further plans to assist the Dutch again in June 
at Leeuwarden Air Base in Holland where 
Fighter Weapons Instructor Training is based.

Two major contracts that Draken is 
bidding on are the Contracted Airborne 
Training Services (CATS) for the Canadian 
Forces and the UK’s Air Support to Defence 
Operational Training (ASDOT).  As with the 

Below: Along with its A-4Ks, Draken’s MB339s were 
purchased from New Zealand.  Without radar, but 
having six hardpoints for air-to-ground weapons 
including bombs, rocket pods, and gun pods, 
the MB339 is an ideal, low-cost close air support 
training solution for JTACs.  Joe Copalman

company’s other foreign contracts, Draken 
has partnered with CAE in Canada on the 
CATS bid and Babcock in the UK for ASDOT.  
At the time of writing, a decision on the 
CATS contract is due in October 2017, while 
the ASDOT contract is still awaiting a final 
request-for-proposal.  When asked what 
makes the company competitive for both 
contracts, Jeff Scott replied: “The airplanes.  
The pulse-Doppler radar is a huge part of 
what we offer as an adversary, the ability to 
drop weapons, and then electronic warfare, 
which we’ve flown quite a bit of.  And we 
have the capacity.  Our airplanes aren’t 
‘paper’ airplanes, and the ones we physically 
don’t have are in the process of delivery.”

   
The sky is the limit
The USAF has identified a significant Red 
Air deficit across nearly all commands 
with fighter aircraft assigned – Air Combat 
Command, AETC, and the Air National 
Guard.  As a result, the service is planning 
to release a request for 40,000 hours’ worth 
of annual adversary aircraft training in the 
near future.  The magnitude of such a deal 
will likely demand that it be a multi-award, 
potentially giving most players in the contract 
air service industry at least some piece of 
that pie.  With the experience being gained 
across a wide range of contracts, a growing 
fleet that includes what are arguably among 
the most capable for-hire Red Air aircraft 
available, and a cadre of highly skilled 
fighter pilots, Draken is well positioned 
to earn a large share of that contract.

Above: Equipped with modern avionics and a potent Grifo-L pulse-Doppler multimode radar, the L-159 
provides customers with a credible beyond-visual-range air-to-air threat at low cost.  Joe Copalman
Left: Draken's fl ight line at Nellis comes to life as a four-ship of A-4s prepares for an air-to-air mission in 
support of the Fighter Weapons School.  Joe Copalman



FITTER  FAB
THE STANDING up of Ala 

7 (7 Wing) in Boa Vista 
on March 3, to replace 

Base Aérea de Boa Vista 
(Boa Vista Air Base), was 
the latest phase of the largest 
restructuring yet to affect 
the Força Aérea Brasileira 
(FAB, Brazilian Air Force).  The 
new unit is located at the same base as the previous formation, 

but the effects of the change 
extend beyond nomenclature.  
The changes are the result of 
the recent findings of a four-
phase study launched in 2015, 
which envisaged a FAB capable 
of operating effectively in a 
scenario where financial and 
human resources were scarce.  
The study also took international 
uncertainties into account.  
Under the orders of FAB 
commander Lieutenant Brigadier 
Nivaldo Luiz Rossato, its first 
phase comprised the formation 
of a study group.  This initial 
group, which included personnel 

directly 
involved in 
the FAB’s 
operational 
routine, 
produced a 
preliminary 
study in the 
second phase.

The third phase was 
a comprehensive 
analysis of the 
proposed concepts 
and solutions, in order to 
cement the reorganisation 
plan.  The study’s final 
phase is the implemen-
tation of the recommended 
measures right across the FAB.

New major 
commands
As a result of the restructuring, 
the FAB currently comprises 
the following commands and 
administrative organisations: 
Comando da Aeronáutica 

Right: Brazil’s air force restructuring 
comes at a time when several of its 

ambitious upgrade programmes are 
struggling with budget constraints.  

One of the types aff ected is the A-1, 
which also saw 1º/16º GAv disbanded 

in December pending the arrival of the 
Gripen NG.  Sgt Johnson/Agência Força 
Aérea  Below: An F-5 pilot wears the 

badge of 3ª Força Aérea (III FAe), one 
of the four previously role-specifi c air 

forces within the FAB structure.  FAB
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THE FUTURE

Sérgio Santana 

looks at one of the 

most significant 

restructures in 

Brazilian Air Force 

history. 

Pre-existing FAB commands
Command Abbreviation English Translation

Comando da Aeronáutica COMAER Aeronautics Command
Estado Maior da Aeronáutica EMAER Aeronautics Staff 
Comando Geral de Pessoal COMGEP General Personnel Command
Comando Geral de Apoio COMGAP General Support Command

(COMAER, Aeronautics 
Command); Estado 

Maior da Aeronáutica 
(EMAER, Aeronautics 

Staff); Comando de 
Preparo (COMPREP, 
Preparation Command); 

Comando de Operações 
Aeroespaciais (COMAE, 

Aerospace Operations 
Command); Comando Geral 

de Pessoal (COMGEP, General 
Personnel Command); 

Comando Geral de Apoio 
(COMGAP, General 

Support Command); 
Secretaria de 
Finanças da 
Aeronáutica 

(SEFA, Aeronautics 
Finances Bureau); 

Departamento 
de Controle 

do Espaço Aéreo (DECEA, 
Airspace Control Department); 
Departamento de Ciência e 
Tecnologia da Aeronáutica 
(DCTA, Aeronautics Science and 
Technology Department) and, 
finally, the Grupamentos de 
Apoio (GAP, Support Groupings).  

Of these, the COMAER, EMAER, 
COMGEP, COMGAP, DECEA 
and DCTA existed prior to 
the reforms.  The COMPREP, 
activated in Brasília on January 
20, is tasked with the operational 
organisation, training, evaluation 
and instruction functions 
previously performed by the 
Comando Geral de Operações 
Aéreas (COMGAR, Air Operations 
General Command) and the four 
Forças Aéreas (FAE, Air Forces).  
Previously, I FAE was responsible 
for operational training, II FAE
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for search and rescue (SAR), 
special operations, maritime 
patrol and anti-submarine 
missions, III FAE for fighter, 
strike and reconnaissance 
operations, and V FAE for 
transport and in-flight refuelling.  
The COMPREP also now 
administrates the air 
bases in Fortaleza, Santos, 
Florianópolis and Afonsos as 
deployment airfields, with 
no units based on them.  

The COMAE, in turn, was 
activated in Brasília a week 
before the COMPREP.  It 
replaces the Comando de 
Defesa Aeroespacial Brasileiro 
(COMDABRA, Brazilian 
Aerospace Defence Command), 
as the FAB’s authority tasked 
with air defence/anti-aircraft 
defence.  COMAE always works 
alongside Brazilian Army and 
Brazilian Navy elements, thus 
being a joint command.  The 
command is also responsible 
for certain roles previously 
performed by COMGAR.  These 
encompass the planning, 
co-ordination, execution and 
control of aerial operations, 
and include logistical transport, 
SAR and maritime patrol.

In addition, COMAE will manage 
satellites to be launched under 
the Programa Estratégico 
de Sistemas Espaciais (PESE, 
Space Systems Strategic 
Programme), comprising the 
Sistema Áquila (Aquila System) 
of four satellite constellations.

All the spacecraft will take 
the names of birds, with two 
Carponis satellites scheduled 
for launch between 2019 and 
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Right: A two-seat A-29B from 2º 
Esquadrão do 5º Grupo de Aviação 
‘Joker’ drops live bombs during an 
exercise.  Sgt Manfrim/FAB
Below: H-60L FAB 8915 (70-3778) of 
7º/8º GAv, part of Ala 8 at Manaus.  
Sgt Rezende/FAB
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C-97 (EMB-120) 
FAB 2005 of the 
4º Esquadrão de 
Transporte Aéreo 
‘Carajá’ (4º ETA).  The 
unit is now under the 
command of Ala 13, 
headquartered in São 
Paulo.  Sgt Rezende/FAB

2031.  They have a replacement 
cycle of six years.  Operating 
in low-earth orbit, they will 
be equipped with high-
resolution optical sensors 
specifically for SAR support.

A pair of Lessônia satellites, 
also destined for low-
earth orbit will carry radar 
and electronic intelligence 
sensors.  They have the 
same scheduled launching 

periods and replacement cycles 
as the Carponis satellites. 

Eight Attícora satellites, 
positioned in low- and medium 
orbits, and launched from 2019, 
will have positioning (with GPS 
and possibly GLONASS links) 
and communications tasks, 
while two Calidris vehicles, 
launched at the same time 
intervals, but into geostationary 
orbit, will have communications 

and meteorological data 
collection roles.  The Attícora 
and Calidris satellites have a 
replacement cycle of 15 years. 

The COMAE is scheduled to 
conduct its first operational 
satellite-management tests this 
year, after the SGDC-1 (Satélite 
Geoestacionário de Defesa e 
Comunicações Estratégicas 1 
(SGDC, Geostationary Defence 
and Strategic Communications 

Satellite) has been launched.  
An X- and Ka-band satellite 
for military and civil use, it will 
deliver wideband coverage 
over the expanse of the 
Atlantic Ocean, some of the 
Pacific coast and into North 
America.  It will also provide 
the Brazilian military with a 
fully autonomous satellite 
communications capability; since 
2007, it has relied on leased 

Above: An AH-2 unleashes 80mm 
unguided rockets.  The attack 
helicopter’s 2º/8º GAv ‘Poti’ is one 
of the two close air support units 
assigned to the Amazon-based Ala 6, 
the other being 2º/3º GAv ‘Grifo’ flying 
Super Tucanos.  Cb V Santos/Agência Força 
Aérea  Right: Black Hawk pilots of the 
Esquadrão ‘Harpia’ (7º/8º GAv) wear 
night-vision goggles (NVGs) during 
a flight over the Amazon jungle.  Sgt 
Johnson/FAB  Left: Last year saw the first 
in-flight refuelling mission involving 
FAB-operated F-5EMs and a Brazilian 
Navy A-4 equipped with a buddy pod.  
Maj Romanelli/FAB
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Star One C1 and C2 satellites.  
The SGDC-1 was scheduled 
to be launched in March. 

The SEFA is now also charged 
with administrative activities 
and manages the Diretoria 
de Administração (DIRAD, 
Administration Board). 

Meanwhile, the GAPs 
are subordinated to the 
COMGAP and have been 
created to concentrate all the 
administrative and logistical 
elements needed to support 
the FAB’s operational activities.

FAB’s new wings
In December 2016, Ala 
designations began replacing the 
old Base Aérea and Comando 
Aéreo Regional (COMAR, Regional 
Air Command) formations.  An Ala 
is a tactical operational unit led by 
a brigadier or colonel, tasked with 
the preparation and employment 
of forces under command from 
a higher authority and relieved 
from bureaucratic activities 
now assumed by the GAPs.  The 
programme involves the creation 
of 15 Alas, each protected by 
Grupo de Segurança e Defesa 
(GSD, Security and Defence 
Group) special infantry battalions, 
one of which is under the direct 
orders of the FAB’s commander.

Disbandment, 
transfer, reduction
The restructuring process also 
saw the 1º Esquadrão do 16º 
Grupo de Aviação ‘Adelphi’ 
(1º/16º GAv, 1st Squadron, 16th 
Aviation Group) temporarily 
disbanded until the Gripen 
NG (designated F-39 in FAB 

Above: In the cockpit of an H-36 Caracal during Carranca V, a major exercise 
that centred upon the Florianópolis deployment base last year.  Sgt Johnson/FAB
Right: An impressive line-up of F-5EMs awaits clearance for take-off.  Sgt 
Rezende/FAB

Above: Crew step out to an H-1H of the Esquadrão ‘Pelicano’ – 2º Esquadrão do 10º Grupo of Ala 5 at Campo Grande.  Sgt 
Batista/FAB   Below: Two versions of the Elbit Systems Hermes are operated by the FAB, this being the larger RQ-900 
model.  Sgt Rezende/FAB

72 www.airforcesmonthly.comMAY 2017 #350

FORCE REPORT   Brazilian Air Force



‘In association with…’

www.airforcesintel.com

Ala (wing) formation
Ala Base Constituent unit(s) Equipment Local aircraft 

designation
1 Brasília 6º Esquadrão de Transporte Aéreo ‘Guará’ (6º ETA, 6th Air Transport Squadron) Learjet 35A, EMB-110, 

EMB-120, Cessna 208
VU-35, C-95, 
VC-97, C-98

2 Anapólis 1º Grupo de Defesa Aérea ‘Jaguar’ (1º GDA, 1st Air Defence Group) F-5BR F-5EM

1º Esquadrão do 6º Grupo de Aviação ‘Carcará’ (1º/6º GAv, 1st Squadron, 6th Aviation Group Learjet 35A/AM R-35
2º Esquadrão do 6º Grupo de Aviação ‘Guardião’ (2º/6º GAv, 2nd Squadron, 6th Aviation Group) EMB-145SA, EMB-145RS E-99, R-99

3 Canoas 1º Esquadrão do 14º Grupo de Aviação ‘Pampa’ (1º/14º GAv, 1st Squadron, 14th Aviation Group) F-5BR F-5EM
2º Esquadrão do 7º Grupo de Aviação ‘Phoenix’ (2º/7º GAv, 2nd Squadron, 7th Aviation Group) EMB-111A/BM P-95
5º Esquadrão de Transporte Aéreo ‘Pégaso’ (5º ETA, 5th Air Transport Squadron) EMB-110BM, EMB-120, 

Cessna 208
C-95, C-97, C-98

4 Santa Maria 1º Esquadrão do 10º Grupo de Aviação ‘Poker’ (1º/10º GAv, 1st Squadron, 10th Aviation Group) AMX A-1/A-1M
1º Esquadrão do 12º Grupo de Aviação ‘Horus’ (1º/12º GAv, 1st Squadron, 12th Aviation Group) Hermes 450, Hermes 900 RQ-450, RQ-900
3º Esquadrão do 10º Grupo de Aviação ‘Centauro’ (3º/10º GAv, 3rd Squadron, 10th Aviation Group) AMX A-1/A-1M
5º Esquadrão do 8º Grupo de Aviação ‘Puma’ (5º/8º GAv, 5th Squadron, 8th Aviation Group) UH-60L H-60L

5 Campo 
Grande

1º Esquadrão do 15º Grupo de Aviação ‘Onça’ (1º/15º GAv, 1st Squadron, 15th Aviation Group) C295 C-105

2º Esquadrão do 10º Grupo de Aviação ‘Pelicano’ (2nd Squadron, 10th Aviation Group) C295, UH-1H SC-105, H-1H
3º Esquadrão do 3º Grupo de Aviação ‘Flecha’ (3º/3º GAv, 3rd Squadron, 3rd Aviation Group) EMB-314B A-29A/B
Esquadrão Aeroterrestre de Salvamento (EAS, Air/Land Rescue Squadron, an elite specialist SAR 
force)

6 Porto Velho 2º Esquadrão do 3º Grupo de Aviação ‘Grifo’ (2º/3º GAv, 2nd Squadron, 3rd Aviation Group) EMB-314B A-29A/B

2º Esquadrão do 8º Grupo de Aviação ‘Poti’ (2º/8º GAv, 2nd Squadron, 8th Aviation Group) Mi-35M AH-2
7 Boa Vista 1º Esquadrão do 3º Grupo de Aviação ‘Escorpião’ (1º/3º GAv, 1st Squadron, 3rd Aviation Group) EMB-314B A-29A/B

Maritime surveillance is the domain of 1º Esquadrão do 7º Grupo de Aviação ‘Orungan’ of Ala 14 at Salvador and its fleet of P-3AMs.  Sgt Batista/FAB
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8 Manaus 1º Esquadrão do 4º Grupo de Aviação ‘Pacau’ (1º/4º GAv, 1st Squadron, 4th Aviation Group) F-5BR F-5EM
1º Esquadrão do 9º Grupo de Aviação ‘Arara’ (1º/9º GAv, 1st Squadron, 9th Aviation Group) C295 C-105
7º Esquadrão do 8º Grupo de Aviação ‘Harpia’ (7º/8º GAv, 7th Squadron, 8th Aviation Group) UH-60L H-60L
7º Esquadrão de Transporte Aéreo ‘Cobra’ (7º ETA, 7th Air Transport Squadron) EMB-120, Cessna 208 C-97, C-98

9 Belém 1º Esquadrão do 8º Grupo de Aviação ‘Falcão’ (1º/8º GAv, 1st Squadron, 8th Aviation Group) H225M H-36
3º Esquadrão do 7º Grupo de Aviação ‘Netuno’ (3º/7º GAv, 3rd Squadron, 7th Aviation Group) EMB-111A/BM P-95
1º Esquadrão de Transporte Aéreo ‘Tracajá’ (1º ETA, 1st Air Transport Squadron) EMB-110BM, EMB-120, 

Cessna 208
C-95, C-97, C-98

10 Natal 1º Esquadrão do 5º Grupo de Aviação ‘Rumba’ (1º/5º GAv, 1st Squadron, 5th Aviation Group) EMB-110B/CM C-95
1º Esquadrão do 11º Grupo de Aviação ‘Gavião’ (1º/11º GAv, 1st Squadron, 11th Aviation Group) HB350B H-50
2º Esquadrão do 5º Grupo de Aviação ‘Joker’ (2º/5º GAv, 2nd Squadron, 5th Aviation Group) EMB-314 A-29B
GITE (Grupo de Instrução Tática Especializada, Specialised Tactical Instruction Group, a tactical 
training unit)

11 Galeão 1º Esquadrão do 1º Grupo de Transporte de Tropa ‘Coral’ (1º/1º GTT, 1st Squadron, 1st Troop 
Transport Group)

C-130H/M, KC-130H C-130/C-130M, 
KC-130/KC-130M

2º Esquadrão do 1º Grupo de Transporte de Tropa ‘Cascavel’ (2º/1º GTT, 2nd Squadron, 1st 
Troop Transport Group)

C-130H/M, KC-130H C-130/C-130M, 
KC-130/KC-130M

1º Esquadrão do 1º Grupo de Transporte ‘Gordo’ (1º/1º GT, 1st Squadron, 1st Transport Group) C-130H/M, KC-130H C-130/C-130M, 
KC-130/KC-130M

1º Esquadrão do 2º Grupo de Transporte ‘Condor’ (1º/2º GT, 1st Squadron, 2nd Transport Group) ERJ-145 C-99
2º Esquadrão do 2º Grupo de Transporte ‘Corsário’ (1st Squadron, 2nd Transport Group) Boeing 767-31A C-767
3º Esquadrão de Transporte Aéreo ‘Pioneiro’ (3º ETA, 3rd Air Transport Squadron) EMB-110BM, EMB-120 C-95, C-97

12 Santa Cruz 1º Esquadrão do 1º Grupo de Aviação de Caça ‘Jambock’ (1º/1º GAvCa, 1st Squadron, 1st Fighter 
Aviation Group)

F-5BR F-5EM

2º Esquadrão do 1º Grupo de Aviação de Caça ‘Pif-Paf’ (2º/1º GAvCa, 2nd Squadron, 1st Fighter 
Aviation Group)

F-5BR F-5EM

3º Esquadrão do 8º Grupo de Aviação ‘Puma’ (3º/8º GAv, 3rd Squadron, 8th Aviation Group) H225M H-36
13 São Paulo 4º Esquadrão de Transporte Aéreo ‘Carajá’ (4º ETA, 4th Air Transport Squadron) EMB-110BM, EMB-120 C-95, C-97
14 Salvador 1º Esquadrão do 7º Grupo de Aviação ‘Orungan’ (1º/7º GAv, 1st Squadron, 7th Aviation Group) P-3BR P-3AM
15 Recife 2º Esquadrão de Transporte Aéreo ‘Pastor’ (2º ETA, 2nd Air Transport Squadron) EMB-110BM, EMB-120, 

Cessna 208
C-95, C-97, C-98

nomenclature) arrives in 
service.  Its A-1/A-1M AMX 
jets were transferred to units 
already operating the type: the 
1º Esquadrão do 10º Grupo de 
Aviação ‘Poker’ (1º/10º GAv) and 
the 3º Esquadrão do 10º Grupo 
de Aviação ‘Centauro’ (3º/10º 
GAv), both located at Santa 
Maria, Rio Grande do Sul state.  

After the first Gripens arrive 
with the ‘Grupo F’ in Brasília, 
the Esquadrão ‘Adelphi’ will 
be re-formed at Base Aérea 
de Anápolis, Goiás state, close 
to Brasília, where the F-39s 
will also equip the 1º Grupo 
de Defesa Aérea (1º GDA, 
1st Air Defence Group).  

The 2º Esquadrão do 7º Grupo 
de Aviação ‘Phoenix’ (2º/7º GAv) 
has been transferred from 
Florianópolis to Canoas, followed 
by the 1º Esquadrão do 6º Grupo 
de Aviação ‘Carcará’ (1º/6º GAv) 
that moved from Recife to 
Anápolis and the 3º Esquadrão 
do 8º Grupo de Aviação ‘Puma’ 
(3º/8º GAv), which transferred 
from Afonsos to Santa Cruz. 

Meanwhile, the air bases at 
Florianopolis and Fortaleza 
saw their personnel numbers 
reduced.  The VIP unit 
(designated GTE, standing for 
Grupo de Transporte Especial 
or Special Transport Group), 
flying Airbus A319 ACJ and 
Embraer ERJ-190 aircraft 
remains based in Brasília.

Ala (wing) formation continued
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FEATURING:
Desert Storm A-10 Operations
‘Tankbuster’, ‘Warthog’ or just plain ‘Hog’.  
Call it what you will, the A-10 lived up to its 
rough and rugged nicknames in the first 
Gulf War, as Dr Kevin Wright explains.
 
Indiana Blacksnakes
The Indiana Air National Guard’s 163rd 
Fighter Squadron/122nd Fighter Wing 
re-equipped with the Thunderbolt II in 
2010 and was one of the first units to go 
into action against IS, as Tom Kaminski 
reports.
 
Bushmasters’ Boss
Had the Cold War turned hot, the 
A-10s of the 81st Tactical Fighter Wing 
would have operated in a high threat 
environment over battlefields in Central 
Europe.  Retired Colonel Bill Rial spoke 
to Doug Gordon about this challenging 
mission from his time commanding 
the 78th Tactical Fighter Squadron 
Bushmasters at RAF Woodbridge.

Plus MUCH MORE!
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WE’LL NEVER be able to replace 
the A-10, but specifically my 
concern as a commander is to 

make sure that our close air support (CAS), 
forward air controller – airborne (FAC-A), 
and combat search and rescue (CSAR) 
expertise doesn't get lost,” Col Timothy 
J Donnellan, commander of the 124th 
Fighter Wing (FW), told AFM in March.  

Donnellan is like many A-10 pilots; he 
implicitly understands this aircraft and 
what it stands for.  The CAS role, the 
bread and butter mission for the popular 
‘Warthog’, is rarely out of the spotlight 
these days.  The A-10 is safe for now, and 
the US Air Force has put retirement plans 
on ice until at least 2021.  Col Donnellan, 
an A-10 combat veteran – including tours 
in Korea and the Middle East – clearly sees 
the F-35A Lightning II is programmed for 
taking on this role. “I haven’t flown the F-35, 
but certainly that’s the direction the US Air 

‘HOGS̓ofHOGSof

WARWARWARWARWARWARWARAFM Editor Thomas 

Newdick talks to the 

124th Fighter Wing, 

Idaho Air National 

Guard, about its recent 

combat deployment 

under Operation 

Inherent Resolve.

“

Above: Bearing down on a hapless target – a 190th 
Fighter Squadron A-10C unleashes its fearsome 

30mm rounds.  All photos Jim Haseltine
Right: The A-10 cockpit has evolved little over the 
years, but the advent of digital avionics brought 

with it a pair of multi-function displays. 
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Force is going in with manned fighters,” he 
says when discussing the future of CAS.

In the meantime, US military leaders are 
glad that the A-10C is staying in service.  
Having initially delayed committing the 
Thunderbolt II to the current enduring 
combat mission in Operation Inherent 

OIR deployment stats
The 190th FS A-10Cs that deployed for 
OIR in 2016 fl ew a total of 1,769 combat 
sorties.  Ordnance expended included 
227 GBU-12 500lb laser-guided bombs, 
452 GBU-31 2,000lb JDAMs, 833 GBU-38 
500lb JDAMs, 146 GBU-54 Laser JDAMs, 42 
AGM-65 Maverick air-to-ground missiles, 
20 Advanced Precision Kill Weapon System 
(APKWS) laser-guided rockets, 390 70mm 
unguided rockets and a staggering 167,415 
rounds of 30mm from the A-10’s internal 
GAU-8 ‘Gatling’ gun.
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Resolve (OIR), the USAF ensures the type is 
now a regular fixture in the skies above the 
heads of so-called Islamic State (IS) fighters.  

The 190th Fighter Squadron ‘Skullbangers’, 
part of the 124th FW, based at Gowen Field, 
just outside Boise, Idaho, headed east in 2016 
for its first deployment in support of OIR.  
This marked the latest in a string of worldwide 
commitments for the squadron.  “Like [for] 
most US fighter squadrons it’s been pretty 
busy,” Col Donnellan explains.  “I did two 
Operation Southern Watch tours, then I was 
in Iraqi Freedom twice, as well as Enduring 
Freedom.  The wing deployed in support of 
OIR roughly from April to October [last year].”

Looking back at the time spent flying from its 
deployed base at Incirlik, Turkey, and asked 
about weapons of choice, Col Donnellan 
says: “The 190th FS dropped just about 
everything you can off the A-10.  I don’t think 
there was a preference towards any specific 
weapons, it depended on which target we 
were servicing, and limiting collateral damage 
was a big concern in OIR.  The gun itself 
is absolutely phenomenal – it’s still a high-
precision weapon.  The APKWS [Advanced 
Precision Kill Weapon System], which adds 
laser-guidance to a standard unguided 
2.75in (70mm) rocket, is fielded now and 
we certainly did employ that weapon.”

Combat challenges
Deploying a squadron of nearly 40-year-old 
fast jets halfway around the world and then 
mounting high-tempo operations is something 
the USAF does as a matter of course.  
However, it’s not without its challenges.  

Capt Brett Browning was the highest-
ranking maintenance officer to deploy 

Air National Guard pilots are typically very 
experienced, having spent careers in active duty, 
or remaining with their local unit for many years.

Above: A 190th FS pilot taxies out for an Exercise Green Flag mission at Nellis Air Force Base, Nevada, in 
January 2016, which was part of the unit’s work up for OIR.  USAF/TSgt Sarah Pokorney
Below: ‘Hogs’ on the prowl.  Pilots praise the A-10’s rugged design and endurance as key factors in a 
competent CAS platform.
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“The A-10 was specifically designed to attack 
ground targets.  The strongest specific 
capability hands-down is the Gatling gun; it has 
incredible accuracy and over 1,000 rounds…  
You can’t give a fighter pilot enough bullets.”

for the Idaho ANG OIR detachment.  He 
told AFM: “We constantly had aircraft 
in the air.  It was the first time I had 
deployed with a fighter squadron.  I was 
previously working on transport aircraft 
and we were only generating one sortie 
a day, lasting five-to-seven hours.”

“Like any old airplane, spares are an issue.  
Our supply chain is becoming harder and 
harder [and] a lot of the parts need to 
be re-fabricated.  Like most of the fleet, 
we have to cannibalise parts to maintain 
our MCRs [Mission Capable Rates].”

During a March 22 Senate House Armed 
Services Committee hearing on the ‘Current 
State of the USAF’, Maj Gen Scott West, 
Director of Current Operations and Deputy 
Chief of Staff for Operations, HQ USAF, said: 
“The average age of our fleets is 27 years old. 
[We are] sustaining older fleets with less than 
required manning.”  Gen West specifically 

targeted poor MCRs throughout the air force.  
Col Donnellan says: “We are well above the 
average rates imposed by our headquarters.  
It goes right back to the experience of our 
maintainers.  If you look at the average age 
of an active-duty maintainer compared to the 
age and experience of a Guard maintainer, 
[you can see] it’s a generational difference.  
We are getting younger, but our average age 
is still 36, which is young for a Guard unit.”

Some ANG maintainers might work on 
the same A-10 throughout their careers, 
sometimes even the same tail number.  
“That’s an obvious difference over the 
active duty,” concludes Capt Browning.

Old hog, new tricks
Upon its return from an Operation 
Enduring Freedom deployment in 2008, 
the ‘Skullbangers’ upgraded its ‘Warthogs’ 
to A-10C standard.  This broadly added 

digital systems, GPS weapons and 
other effective new kit.  All A-10Cs now 
use the Rafael Litening targeting pod – 
having also briefly flown with Lockheed 
Martin’s Sniper – plus they all feature the 
Situational Awareness Data Link (SADL).  

“The biggest difference is the sensors we 
have,” comments Col Donnellan, referring 
to Litening and SADL.  “We’ve got moving 
maps as well as a digital stores management 
system.  The level of awareness of what’s 
occurring on the ground is significantly 
higher, and our awareness of other aircraft 
flying in the airspace has also significantly 
improved.”  Having transitioned nearly a 
decade ago from the A-10A+ to the A-10C, 
Col Donnellan recalls: “the A-10A+ had almost 
the same capabilities as the C, but it didn’t 
have the digital stores management system.”

The result of the upgrades is an aircraft 
that is able to carry an impressive diversity 

Above: A pair of Idaho ANG A-10Cs flies over the Sawtooth Mountains, near Boise.
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of weapons, from the 2,000lb Joint Direct 
Attack Munition (JDAM) to the 500lb GBU‑54 
Laser JDAM, from laser rockets to, off 
course, the devastating internal 30mm 
‘Gatling’ gun.  All of the high‑tech equipment 
combines with the core attributes of a great 
CAS platform.  It means that A‑10 has a 
generous loiter time, robust survivability, 
and the ability to quickly find, fix and attack 
targets, as well as rapidly re‑attack.

Future focus
When discussing CAS with Col Donnellan 
the conversation soon steers towards 
the OA‑X study planned for this summer 
to evaluate a new light attack fighter for 
the USAF.  “I’ve heard of low‑end fighters, 
of low‑end CAS and of high‑end CAS, but 
when people are shooting at you it’s all 
high‑end.” Donnellan added that he sees 
the F‑35A as being the “enduring fighter” 
that will ultimately replace the A‑10.

“When I started flying the A‑10 it was getting 
phased out,” recalls Col Donnellan.  “After 
Operation Desert Storm we saw a massive 
reduction in the fleet, [but] every time we 
have a conversation about the A‑10 going 
away we then seem to employ it in combat.  
It’s a tribute to the airmen of the 124th FW 

[that they can handle] this rollercoaster over 
what’s going to happen.  If we were to lose 
the A‑10 I’d hope we are able to stay [with] 
fighters here, because it’s the culture of 
the wing.  We’ve been flying fighters since 
1946, and I think we’re pretty good at it.”

Like most A‑10 pilots, Col Donnellan first 
refers to the mission rather than purely 
focusing on the platform, while still taking 
time to praise the ‘Warthog’.  “The A‑10 was 
specifically designed to attack ground targets.  
The strongest specific capability hands‑
down is the ‘Gatling’ gun; it has incredible 
accuracy and over 1,000 rounds.  The 25mm 
[of the F‑35A] will most likely be highly 
accurate, but it certainly won’t carry the 
number of rounds.  You can’t give a fighter 
pilot enough bullets.  So, that is limited, but 
it will bring other weapons to the fight.

“As we talk about aircraft capabilities 
it’s important to remember that pilot 
training and experience is also part of the 
equation,” he says, adding “We as an air 
force don’t want to lose that skillset.

“We’ve got folks right out of high school 
and college as well as [those] coming off 
active duty.  We have maintainers who 
have worked on the C‑130 and on the 
F‑4, and pilots who have flown F‑16s, 

F‑15Es, F‑15Cs and some pilots who have 
spent their whole career in the A‑10.  

“I think Gowen Field has a very strong 
chance of being selected to fly the F‑35.  
We’ve got phenomenal airspace and we 
share that with Mountain Home’s 366th FW 
and with a significant number of visiting 
units, including Marine Corps and Navy.”

The nearby Sailor Creek and Juniper Bute 
ranges allow the Idaho A‑10 drivers to fly 
down to a mission‑representative 100ft.  
They also offer credible threat arrays, 
which are proving to be a real attraction 
to the fledgling F‑35 squadrons.  “We have 
F‑35s coming here more and more,” says 
Col Donnellan.  “As Hill [AFB] converts, we 
have seen our FAC‑As and our JTAC [Joint 
Terminal Attack Controller] teams working 
with the F‑35s, as well as with the [Mountain 
Home] Strike Eagles.  You couldn’t tell 
who delivered which weapon – if it was 
coming off an A‑10, a Strike Eagle or an 
F‑35.  The ‘CAS cadence’ and the flow of 
the scenario didn’t make a difference.”

Col Donnellan says that his team of 
experienced JTACs are in as much demand 
as his A‑10 pilots and maintainers.  “They 
make us among the experts in 
the CAS community,” he says.

A 190th FS A-10C punches out decoy flares as it 
flies over the Utah Test and Training Range.

The A-10s from Boise have been flying regularly 
alongside F-35As from Hill AFB.

124TH FW ANG
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European
Gunships

PART 3In the latest instalment 
of AFM’s review of 

Europe’s helicopter 
gunships, coverage 
moves to Romania, 

Spain and Turkey.

Romania

Tank-busting Pumas

Gunship ORBAT
Flotila 71 Aeriană (71st Air Base)/Escadrila 713 Elicoptere 
(713 Helicopter Squadron)

Câmpia Turzii 

Flotila 95 Aeriană/Escadrila 952 Elicoptere Bacău

Left: One of the Puma SOCATs from 
Flotila 71 Aeriană shows off  the most 
common training confi guration.  The 

SOCAT is equipped with four rocket 
pods, 20mm cannon and forward-
facing self-defence sensors, while 
the pilots wear MiDASH helmets.  

The SOCAT can also carry 
Spike XT-5 and XT-8 

ER missiles.  Liviu 
Dnistran

Above: A Puma SOCAT from Câmpia Turzii during a ‘mixed’ mission.  While 
fully combat ready, the SOCAT can also carry personnel into and out of 

confl ict zones.  In this case, special forces were training for deployment 
to Afghanistan.  Liviu Dnistran

IN THE 1970S, Romania 
acquired a licence to build the 
SA330 Puma, locally named 

IAR-330.  Designed as a transport 
helicopter, the SA330 and the IAR 
derivative have been transformed 
into many different versions and 
outgrew their original mission. 

There are several variants of the 
IAR-330 Puma serving the Forţele 

Aeriene Române (FAR, 
Romanian Air Force) but the 
most advanced is the SOCAT 

(Sistemul Optoelectronic de 
Cautare si lupta Anti-Tanc, or 

optoelectronic search and anti-tank 
combat system) helicopter gunship.  
The main mission of the SOCAT is 
anti-tank warfare, but it can also 
perform close air support (CAS), 
combat search and rescue (CSAR), 
reconnaissance, search and rescue 
(SAR) and troop/materiel transport.

IAR Brasov and Elbit Systems 
developed the SOCAT upgrade 
in the 1990s.  It transformed the 
IAR-330 into a modern, multi-
mission, gunship.  Among its 
enhancements were state-of-the-
art avionics, including mission 
control computers and a joystick 
for operating the armament 
and optical systems, and an 

electro-optical system for target 
location, acquisition and aiming.  

Both pilot and co-pilot received 
multi-function displays and the 
Modular Integrated Display and 
Sight Helmet (MiDASH)  from 
Israel’s Elbit providing data 
visualisation and night vision.  A 
self-defence system protects 
against radar threats and laser 
targeting by deploying chaff and 
flares.  The SOCAT fulfils its anti-
tank role with unguided rockets, 
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AN ATTACK HELICOPTER 
was long a requirement of 
the Ejército de Tierra (ET, 

Spanish Army) and, in particular, 
among the aspirations of the 
Fuerzas Aeromóviles (FAMET, 
Army Air Mobile Forces).  At 
the beginning of the 1970s, 
the then Aviación Ligera del 
Ejército de Tierra (Army Light 
Aviation) purchased eight AH-1G 
HueyCobras to create the nucleus 
of a future attack helicopter unit.  
However, the lack of funds for 
additional aircraft meant the eight 
AH-1Gs were finally transferred to 
the Spanish Navy.  In 1974 three 
Alouette IIIs were acquired, these 
being equipped with sights and a 
20mm cannon plus the ability to 
fire anti-tank missiles.  They were 
immediately sent to the Spanish 
Sahara where they undertook 
armed patrol missions together 
with a number of OH-58A Kiowas 
equipped with Miniguns. 

Between 1980 and 1983 the 
Spanish Government acquired 
73 MBB/CASA Bo105 helicopters 
(11 supplied by MBB and the 
remainder built under licence 

by CASA) mainly to equip 
the recently created Batallón 
de Helicópteros de Ataque I 
(BHELA I, Attack Helicopter 
Battalion 1) based at Almagro 
in Ciudad Real province.  Three 
versions of the type were 
acquired: Light Observation 
Helicopter (LOH), Anti-Tank 
Helicopter (ATH) armed with HOT 
missiles, and Ground Support 
Helicopter (GSH) armed with a 
20mm Rheinmetall cannon. 

At the end of the 1990s studies 
to replace the veteran Bolkows 
got under way.  Although the 
AH-64 Apache was seen as 
an ideal candidate, political 
considerations led to the 
selection of the Eurocopter 
Tigre.  In July 2003 the Spanish 
defence ministry announced the 

decision to purchase 24 Tigre 
helicopters at a cost of €1,515m, 
plus options for six additional 
Tigres that were never exercised. 

To meet the requirements 
demanded by the ET, a new 
version of the Tigre was 
developed, with the Spanish 
designation Tigre Helicóptero 
de Ataque y Destrucción 
(HAD, attack and destruction 
helicopter). It is equipped with 
new MTR390-E engines with 
14% more power enabling it 
to operate at higher altitudes 
and temperatures, with 
greater armament capacity, 
aircrew ballistic protection, the 
substitution of the analogue data 
recording system by a digital 
system, a second radio and an 
improved electro-optical system.  

Inventory
IAR-330 SOCAT 20

up to eight ‘fire-and-forget’ anti-
tank guided missiles (Rafael 
Spike XT-5 and XT-8 ER), and 
the GIAT (now Nexter) THL 20 
turret-mounted cannon that is 
directed using the helmet sight or 
manually aimed using a joystick.

A total of 25 IAR-330 Pumas 
were upgraded to SOCAT 
standard and were initially 
distributed among Otopeni, 
Tecuci and Bacău air bases.  
Currently, the SOCAT is in service 
at Câmpia Turzii and Bacău.

The Romanian SOCAT has 
participated in national and 
international exercises  The 
most notable mission was 
in 2005 when four SOCATs 
were deployed in Bosnia and 
Herzegovina where they flew 
more than 1,200 hours in 
support of the European Union 
Force (EUFOR) Althea mission.

For now, the future of the 
Puma SOCAT in FAR service is 
secure.  The IAR Brasov factory 
is still capable of building new 
helicopters and providing support 
for the existing airframes.  
The company also offers an 
engine upgrade, replacing the 
Turbomeca Turmo IVC with the 
Turbomeca Makila.  This upgrade 
was among those made to the 
UK Royal Air Force’s Puma fleet, 
which brought them to HC2 
standard, and also to the United 
Arab Emirates IAR-330 Puma SM.  
The engine upgrade increases 
the helicopter’s performance 
while operating in ‘hot and high’ 
conditions and improves load 
capacity and operating range.  
The Brasov factory will also start 
production of the Super Puma 
Mk1 (H215) helicopter this year 
in a new facility established 
with Airbus Helicopters.

Another useful upgrade would 
be the addition of a ground-
proximity warning system (GPWS).

In November 2016, Bell 
Helicopter and IAR Brasov 
signed a memorandum of 
understanding regarding a 
possible collaboration on the 
AH-1Z attack helicopter.  The 
addition of a bespoke attack 
helicopter to the Romanian 
armed forces would add to the 
security of the country at a time 
when the regional environment 
is unstable.  Until then, the Puma 
SOCAT will continue to perform 
its mission.  Liviu Dnistran

Spain

Slow progres s with Tigres

Gunship ORBAT
Batallón de Helicópteros de Ataque I (BHELA I, 
Attack Helicopter Battalion 1)

Ciudad Real-Almagro

Inventory
Tiger HAP 6 Plans to upgrade the HAPs to HADs have now been dropped

Tiger HAD 18 Includes prototype HAD, which is likely to become the 18th HAD
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The HAD version is equipped 
with Rafael Spike ER anti-tank 
missiles, new 70mm rocket 
launchers, a new IFF system, an 
updated electronic warfare suite 
from Spanish firm Indra, as well 
as a cannon with an increased 
rate of fire.  Industrial offsets 
included the construction in 
Spain of a new Eurocopter (now 
Airbus Helicopters) factory.  This 
is responsible for building all 
aircraft in the Spanish contract 
as well as the rear fuselages 
of all the other Tigers/Tigres.

Pending the arrival of the 
HAD version, an agreement 
was made to deliver six Tigre 
HAP (Helicóptero de Ataque y 
Protección, attack and protection 
helicopter) aircraft, which would 
in time be brought up to HAD 
standard.  Budget issues mean 
these will not now be upgraded.

Despite this, the six HAP 
helicopters underwent a 
systems upgrade in 2013.  
These helicopters were used 
to start training the first crews 
at the École Franco-Allemande 
(Franco-German School) at Le 
Luc, near Marseille, France.  

The first example arrived 
in Spain in December 2005, 
followed by two more each in 
2006 and 2008, and the last 
HAP was handed over in 2010.  
While these examples were 
being delivered, development 
of the HAD was under way, first 
in France and then at the Airbus 
Helicopters factory in Albacete.  
Meanwhile, the facilities of 
BHELA I at Almagro were being 
prepared for the new aircraft 
with the construction of modern 
hangars and a simulation centre 
to train pilots and weapons 
systems operators.  At the same 
time, the process of retiring 
the different versions of the 
Bo105 had begun, although 
some are expected to remain 
operational until 2018. 

The HAP Tigres demonstrated 
their value when three aircraft 
were deployed to Afghanistan 
between March and November 
2013 as part of the International 
Security Assistance Force (ISAF) 
mission, despite not yet having 
all the specifications required 
by the Spanish Army.  They 
undertook missions with the 
Spanish detachment, covering 
the redeployment of convoys 
from the provincial base at Qala-
i-Naw to the Forward Support 
Base at Herat, as well as flying 
reconnaissance missions and 

Slow progres s with Tigres
Above: Tigre HAD ET-711 is one of three Block 2s delivered to Almagro air base on December 14 last year.  
Ejército de Tierra via Roberto Yáñez 
Below: BHELA I based at Almagro operates the Tigres, which are replacing the last few Bo105s.  A Tigre HAP (nearest) 
is escorted by a Tigre HAD after taking off  from Colmenar Viejo air base.  The major external diff erence is the engine 
housing, as the HAD has a newer MTR390-E powerplant.  Roberto Yáñez 
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supporting other militaries. 
The first Tigre HAD of the 

18 that will eventually serve 
the FAMET undertook its first 
flight on July 29, 2013 after 
being assembled by Airbus 
Helicopters in Albacete.  After 
test and acceptance flights, 
BHELA I received its first two 
production Block 1 Tigre HADs 
in December 2014, followed 
by one in February and one in 
September 2015 (see below).  
Three Block 2s, with enhanced 

weapons, engines and sights 
followed in December 2016 
and another three are due to 
follow shortly.  Another six are 
due by the end of 2017, with 
the last two being handed over 
in 2018.  The first four Tigre 
HAD Block 1s are due to be 
retrofitted by Airbus Helicopters 
and the first (HA.28-07, 10008, 
ET-707) was sent to Albacete 
on December 15 last year.  
Roberto Yáñez and 
Alex Rodriguez 

MUCH OF the focus in 
the Kara Kuvvetleri 
Komutanlığı (Turkish 

Land Forces, TLF) gunship 
community is on the brand new 
T129, although the AH-1P/S/W 
Cobras have carried out the lion’s 
share of work until recently.

The first gunship helicopters 
were delivered to the TLF in 
1990, when the first of ten 
AH-1W Super Cobras arrived.  
Since then around 30 more 
Cobras, including the older 
AH-1P/S and TAH-1P have 
been delivered from US Army 
stocks.  The Cobras have borne 
the brunt of the action against 
the separatist PKK (Kurdistan 
Workers’ Party) over the years, 
although they are now being 
assisted by the T129.  There have 
been several Cobra accidents, 
most of them in combat.  Over 
the years the AH-1s have 
received various upgrades, 

which include the installation 
of night-vision systems and 
self-defence systems. 

The TLF operates around 
eight AH-1Ws and more than 
20 AH-1P/S Cobras, which are 
seeing active use in operations.  
The helicopters operate in harsh 
conditions in the southeast 
of the country, and under 
increasing threat from PKK man-
portable air defence systems 
(MANPADS).  An AH-1W was 
shot down by a PKK SA-18 
Grouse MANPADS last May.

Immediately after entering 
service in April 2014, the T129 
was deployed to Malatya, 
southeast Turkey, home of 
the 2nd Army HQ.  Since then, 
most of its time there has been 
taken up supporting operations 
against the PKK.  The T129 is 
deployed in co-ordinated attacks 
with Baykar Makina Bayraktar 
TB2 tactical unmanned aircraft 

Spanish Tigre HAP/HAD
Serial Code Version Deliveries etc
5001 F-ZWBZ Tigre HAD prototype, probably to become 

HA.28-24
HA.28-01 ET-701 Tigre HAP delivered December 2005
HA.28-02 ET-702 Tigre HAP delivered March 2006
HA.28-03 ET-703 Tigre HAP delivered June 2006
HA.28-04 ET-704 Tigre HAP delivered March 2008
HA.28-05 ET-705 Tigre HAP delivered September 2008
HA.28-06 ET-706 Tigre HAP delivered January 2010
HA.28-07 (10008) ET-707 Tigre HAD delivered December 2014
HA.28-08 (10009) ET-708 Tigre HAD delivered December 2014
HA.28-09 (10010) ET-709 Tigre HAD delivered February 2015
HA.28-10 (10011) ET-710 Tigre HAD delivered September 2015
HA.28-11 (10041) ET-711 Tigre HAD delivered December 2016
HA.28-12 (10042) ET-712 Tigre HAD delivered December 2016
HA.28-13 (10043) ET-713 Tigre HAD delivered December 2016
HA2.8-14 (10044) ET-714 Tigre HAD to be delivered 2017
HA.28-15 (10045) ET-715 Tigre HAD to be delivered 2017
HA.28-16 (10065) ET-716 Tigre HAD to be delivered 2017
HA.28-17 (10066) ET-717 Tigre HAD to be delivered 2017
HA.28-18 (10067) ET-718 Tigre HAD to be delivered 2017
HA.28-19 (10068) ET-719 Tigre HAD to be delivered 2017
HA.28-20 (10069) ET-720 Tigre HAD to be delivered 2017
HA.28-21 ET-721 Tigre HAD to be delivered 2017
HA.28-22 ET-722 Tigre HAD to be delivered 2017
HA.28-23 ET-723 Tigre HAD to be delivered 2018
HA.28-24 ET-724 Tigre HAD to be delivered 2018

Equipped with two 
19-round 70mm rocket 
launchers and four 
Mistral missiles, Tigre 
HAD ET-707 undergoes 
a test fl ight at the 
Albacete factory.  
Roberto Yáñez 

Turkey

OLD AND NEW: 

Gunship ORBAT
1nci Kara Havacilik Alayi
(1st Army Aviation Regiment) 

AH-1P, AH-1W Ankara-Güverçinlik

2nci Kara Havacilik Alayi AH-1P, AH-1W, T129 Malatya-Tulga
3uncu Kara Havacilik Alayi AH-1P Izmir-Gaziemir

7nci Hava Grup (7th Air Group) AH-1P, AH-1W Diyarbakır
Kara Havacilik Okulu
(Army Aviation School)

AH-1P, AH-1W, T129 Isparta

TAI is using this T129 prototype, P6, 
to develop the helicopter in addition 
to the nine T129As and 50 T129Bs 
currently on order.  Alan Warnes
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systems and artillery units.
Rebel pilots used a small 

number of T129s during the coup 
attempt on July 15 last year.  The 
helicopters attacked several 
government buildings including 
the headquarters of the National 
Intelligence Centre, the Police 
and the Turkish Grand National 
Assembly, and protesting 
crowds.  Upon the failure of 
the coup attempts, rebel pilots 

landed their T129s and AH-1Ws 
back at the 4. Ana Jet Üs (4th 
Main Jet Base), now known as 
Mürted but formerly Akıncı. 

After a lengthy evaluation 
period, a contract for 59 
T129 attack helicopters, with 
an option for 32 more, was 
signed in September 2007 
between AgustaWestland, 
Turkish Aerospace Industries 
(TAI) and the Turkish 

Savunma Sanayii Müsteşarlığı 
(SSM, Undersecretariat for 
Defence Industries).  The 
helicopter, which is based 
on AgustaWestland’s A129I 
Mangusta, made its first 
flight in August 2011.  

Due to urgent operational 
requirements, SSM exercised 
an option for nine helicopters 
with initial operational capability 
(IOC).  The IOC helicopters are 

A pair of AH-1P Cobras of the 1st Army 
Aviation Regiment based at Güverçinlik 
fl y over the outskirts of Ankara en 
route to the training area.  
Dirk Jan de Ridder

designated as T129A while the 
serial production versions are 
known as T129Bs.  The first 
three T129As entered service 
in April 2014 and deliveries 
were completed in November 
2015.  As of January 2017, 
nine T129As and ten T129Bs 
were in service with the TLF. 

The T129 is powered by two 
LHTEC CTS800-4A turboshaft 
engines with full-authority 

OLD AND NEW: Cobra and T129
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digital engine control (FADEC).  
The engines are each rated 
at 1,360shp (1,014kW) for 
twin-engine operation and 
1,618shp (1,207kW) maximum 
contingency OEI (one engine 
inoperative).  The CTS800-4A 
meets the extreme ‘hot and 
high’ requirements of the TLF, 
with a service life of 6,000 flight 
hours and the need for just 
six tools for maintenance.

Aselsan developed the T129’s 
avionics suite and an indigenous 
mission computer is at the core 
of the aircraft.  It helps to run all 
the aircraft systems, including 
the ASELFLIR-300T targeting and 
identification system, helmet-
mounted cueing and display 
system (HMCDS), VMFD-68 
colour multifunction displays 
and CDU-900Z central display 
unit.  A millimetric-wavelength 
fire control radar, designated 
MilDaR, is being developed 
by Meteksan and is currently 
undergoing integration tests.

The T129’s armament includes 
a 20mm M197 chain gun in the 
nose and weapons carried on 
four hardpoints, two on each of 
the stub wings.  These include 
the 2.75in (70mm) Cirit laser-
guided rocket, UMTAS (Uzun 
Menzilli Tanksavar Sistemi, 
long-range anti-tank missile), 
Stinger air-to-air missile as well 
as 2.75in unguided rockets 
and machine gun pods. 

Roketsan develops the T129B’s 
two primary weapons, the Cirit 
and the UMTAS.  Cirit, unlike 
its rivals in the market, is not 
a modification of an existing 
unguided 2.75in rocket, but a 
completely new design.  It began 
serial production in 2012 and 
is operational with the TLF as 
well as its first export customer, 
the United Arab Emirates. 

The UMTAS is a multi-role 
guided missile, equipped with 
an imaging infrared guidance 
system backed by a two-way 
RF data link to provide various 
launch modes including lock 
on after launch (LOAL) and 
lock on before launch (LOBL). 
The UMTAS carries a tandem 
armour-piercing warhead 

Above: The T129 ATAK helicopter will replace all single-engine AH-1Ps in the near future.  Dirk Jan de Ridder

Inventory
T129A 9
T129B 10* 
(T)AH-1P/S >20
AH-1W 8
*50 on order

to a range of more than five 
miles (8km).  A laser-guided 
version, the L-UMTAS, is also in 
production for the T129 and has 
been tested from Turkish Navy 
S-70B Seahawk helicopters.

T129 versions
The first T129 version to enter 
TLF service was the T129A, 
also known as Erken Duhul 
Helikopteri (EDH, early delivery 
helicopter).  The $450m 
contract for nine EDHs signed 
in November 2010 was part of a 
requirement for 42 helicopters.  
The T129A weapon configuration 
consists of only the 20mm 
turret gun and 2.75in unguided 
rockets.  These helicopters will 
progressively be upgraded to 

T129B standard.  The main 
difference between the B1 and 
B2 is their electronic warfare 
capability: the T129B2 will be 
equipped with radar warning 
receiver, radio frequency 
jammer and laser warning 
receiver.  Additionally, the 
T129B1 will incorporate the 
Aselsan 9681 V/UHF radio 
communications system. 

The main series production 
phase consists of two sub-
variants: the T129B1 and 
T129B2.  A total of 29 T129B1 
and 21 T129B2 aircraft will be 
produced.  So far, ten T129B1s 
have been delivered to the 
TLF.  Deliveries of the T129B2 
are expected to start in 2018. 

Intriguingly, the Turkish Police 
will also be a T129 operator, 
making it the first police force 
to operate a gunship.  Contract 
negotiations for nine helicopters 
are under way, primarily for 
close air support of police special 
forces in anti-terror operations 
and border security in the 
mainly mountainous terrain 
of southeast Anatolia.  
Arda Mevlütoğlu

Above: The UMTAS long-range anti-tank missile is one of the T129’s main 
weapons.  Alan Warnes
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This popular event, now in its 24th year, will feature stalls buying, selling and exchanging any aircraft 
related item. Models, books, magazines, printed matter including postcards, slides and photographs, 
DVD’s and memorabilia should all be available in abundance.  

SUNDAY 7TH MAY 2017
10.30 - 15.00

KEMPTON PARK RACECOURSE
STAINES ROAD EAST, 

SUNBURY-ON-THAMES, MIDDX., TW16 5AQ
For local buses see www.tfl.gov.uk or www.traveline.org.uk

Nearest Station: Kempton Park (on site)
Massive Free Car Park

Bring along any aircraft related items to sell or exchange!
This event will be a MUST for all aircraft enthusiasts

Enquiries and Stall Bookings:
KEITH MANNING

01423 862256
Email: keith768@btinternet.com
www.aircraftenthusiastfair.co.uk

 

5 – 10 Jun  FRANCE: NATO TIGER MEET, LANDIVISIAU: Spotter Day and 2 days on 
perimeter. Hotel in Morlaix. From London by coach & ferry 
Portsmouth-Cherbourg/St Malo

14 – 27 Jun  CANADA: CANADIAN WARPLANE HERITAGE & CFB BAGOTVILLE AIRSHOW: 
largest Canadian civil and military airshows plus aviation museums 
and collections

20 – 24 Jul  RUSSIA: MAKS AIRSHOW: 1 day at the airshow & 1 day on private ship 
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Includes RF/F-4 Phantoms & US-1A & US-2s!!  

7 – 13 Nov  USA: RAINBOW CANYON & 70th ANNIVERSARY OF US AIR FORCE: 
2 full days on the famous “Jedi Transition” low-level route through 
Death Valley, California. Arrivals and rehearsals day plus 2 full days 
at Nellis AFB Airshow, Nevada

2017 TOUR PROGRAMME 

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

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

Aviation Tours

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

All too often advertisers accept publisher’s statements on 
their performance. Our ABC Certificate shows we have been 
independently audited and gives credibility to support our claim.
Justify your marketing spend and get the exposure you’ve 
been promised. As you can see from our ABC Certificate our 
circulation is 16,386 for the period January to December 2016.
See it, believe, trust it
To advertise, call Ian Maxwell on 01780 755131 
or email ian.maxwell@keypublishing.com

089_AFM_May17_ad.indd   1 04/04/2017   11:40



MAY 2017 #350 www.airforcesmonthly.com90

SWISS AIR FORCE F-5

Tiger Finale
Peter Lewis investigates the shake-up facing Switzerland’s 
long-serving fleet of F-5E/F Tiger IIs.

T ONE TIME the Schweizer Luftwaffe 
(Swiss Air Force) Tiger II inventory 
peaked at more than 100 F-5E and 

F airframes, acquired in the late 1970s and 
early 1980s.  Having had its combat aircraft 
status temporarily revoked, effectively 
removing the Tiger from the order of battle, 
the defence department is now being lobbied 
to reinstate the F-5’s frontline role.  During 
the 2017 World Economic Forum, in which 
the air force maintained combat air patrols 
over Davos in the eastern part of the country, 
the F-5s had no operational tasking.  All jet 
missions were flown by F/A-18 Hornets, 
despite the Tiger-equipped Fliegerstaffel 
19 also being operational at Sion.

Amid political indecision and a change of 
defence minister (the arrival of Guy Parmelin 
in December 2015), the long-term future 
of the F-5 remains unclear.  In May 2014 
the Swiss voting public narrowly rejected 
attempts to purchase a fleet of 22 Saab 
Gripens to partially replace the F-5s.  To 
date, just 26 F-5s have been confirmed as 
remaining in active service after 2017.

This number was based on a calculation 
of the estimated Gripen fleet size.  As the 
air force awaits funding and re-investment 
in the Tiger, this year will define the 
future of the reduced-size fleet.

 
Decision time
Col Peter ‘Pablo’ Merz, chief of the Swiss 
Air Force’s operations and planning 
section in Bern, has already prepared 
a thorough analysis of what it will take 
to keep the Tiger flying.  The remaining 
Tigers are required to maintain pilot 

proficiency and to provide Hornet pilots 
with suitable adversary ‘aggressor’ training.  
Merz’s recommendations have been put 
forward to a military sub-committee to 
seek appropriate funding from the 2017 
military budget as well as accrued costs 
in the years to come, initially until 2025.

Specific issues remain to be 
resolved prior to a formal extension 
of the F-5’s service.  They are:
• Stock levels of 20mm ammunition and 
whether existing Hornet 20mm rounds can 
be used.
• The future of the AIM-9P Sidewinder missile. 
• Possible cannibalisation or foreign sales 
of surplus F-5 airframes.  Four parties, 
including Armasuisse (the national 
procurement agency), RUAG, LBA (the Swiss 
Army’s Logistics Command) and the air force 
itself will be asked to state their views.

AFM spoke to Lt Col Nils ‘Jamie’ Hämmerli, 
the F-5 Fleet Representative, who said the 
revised 26-Tiger fleet is likely to consist of 
a mix of 22 single-seat F-5E versions plus 
four F-models required for annual pilot 
qualification, retraining of Hornet pilots 
and also as the platform for the air force’s 
electronic countermeasures (ECM) suite.  
Since the ten F-5Es currently operated in 
Patrouille Suisse colours will all be retained, 
only another 12 or so grey E-model fighters 
will remain.  Recent thinking in the military 
has also suggested the possibility of keeping 
20 E-models and six two-seaters, but this 
would require some overhaul of the F-5Fs, 
most of which are stored in Emmen.

Four squadrons currently fly the F-5, one 
of which is the target-towing and ECM unit 
Zielflugstaffel 12, which is not a classic 
fighter squadron but an umbrella unit 
supporting secondary roles.  From next year 

just two squadrons will fly the Tiger.  Some 
of the pilots assigned to the militia fighter 
Fliegerstaffeln 6, 8 
and 19 will certainly 
be reassigned, but 
a firm decision is yet to be 
made about which two squadrons 
will fly the F-5 in the future.  One option 
might be to reactivate Fliegerstaffel 1, 
which was historically the first squadron 
to which ‘rookie’ jet pilots were assigned 
after jet conversion.  When tactically 
deployed, Fliegerstaffel 1 operated from 
Turtmann, before disbanding in 2003.

Swiss squadrons do not have specific 
airframes allocated but instead receive 
aircraft from a rotating pool, usually those 
having the lowest overall hours or those 
with the highest hours remaining before 
airframe or engine overhaul is required.  
This means specific squadrons are often 
seen flying F-5s adorned with symbols 
from other or even retired squadrons.

Life support
Early this year there were 15 F-5E airframes 
and nine F-5Fs in storage.  Tigers in the 
flying pool will have the crack-prone 
longeron (forward fuselage section) 
replaced, but spares shortages remain for 
long-lead time items such as ejection seat 
cartridges.  Legacy avionics support will 
also become an issue if the F-5 fleet is to 
continue flying well into the next decade.  

The main problem is the Litton LN-33 
inertial navigation system (INS), which is well 
past its prime, and the lack of GPS, meaning 
Swiss Tigers are still reliant on ground-based 
support for navigation and intercepts.  

Switzerland has a defined F-5 fleet 
serviceability programme up to 4,000  

Tiger’s teeth
Swiss F-5s have two weapon types at their disposal, two standard-fi t 20mm cannon and two 
wingtip stations for carrying the AIM-9P Sidewinder air-to-air missile.  The usual ‘Swiss fi t’ 
comprises one dummy Sidewinder (a real seeker-head on an empty dummy round) and a 
Cobham Flight Profi le Recorder on the other wingtip rail.  After the retirement of the Hawker 
Hunter at the end of 1994, the Tigers fl ew some ground-attack profi les in the mid-1990s.  
However, the F-5’s wing is not suitable for heavy loads and plans to carry the obsolete 
BL755 cluster bomb or even heavier bombs were shelved.  Likewise, while the Tiger is often 
described as equipped with the AGM-65 Maverick air-to-ground missile, apart from a few 
service trials, the Maverick never saw service on the F-5.

A
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SWISS AIR FORCE F-5

Finale

Main image: Manoeuvring overhead Brig in the 
southern canton of Valais.  Swiss airspace is relatively 
small and with civilian airways crisscrossing the 
country, military training areas are sandwiched 
between the corridors.  All photos Peter Lewis
Insert: Fliegerstaff el 19 militia pilot Lorenz Brügger 
runs through his F-5E pre-fl ight checks at Emmen.
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flying hours, after which a revised schedule is 
required.  This was the original airframe limit 
set by Northrop, before the manufacturer 
extended it to 8,000 hours in 1977.  While 
other countries usually fly longer transit 
times to training areas, the Swiss limit takes 
into account the more extensive use of the 
aircraft in aerial combat or flying ground-
attack profiles, and the ensuing high g-forces.  
Some of the lower-time Tigers are still at 
around 2,200 hours, while the current fleet 
leader, J-3030, is at 3,650.  Others, like J-3005, 
which was approaching 4,000 hours, have 
already been withdrawn from service.

Switzerland’s F-5 fleet will soldier on until at 
least 2025 when it is expected to be replaced 
by a new fighter aircraft type (designated 
‘NKF’, or next-generation fighter in German), 
providing defence department approval is 
given.  Since aircraft procurements are long, 
protracted and expensive affairs, this staves 
off any imminent retirement of the air force’s 
aerobatic team Patrouille Suisse, which will keep 
flying as long as Switzerland operates the F-5.

For outsiders, it may be difficult to 
comprehend why a rich nation such 
as Switzerland struggles to make new 
equipment choices.  However, Swiss politics 
don’t necessarily play out according to 
individual party policies: major decisions 
are either discussed between the ruling 
seven departmental heads of government, 
or if a referendum is called Swiss voters 
can also make their choice.  It is clear the 
failed procurement of the Gripen two 
years ago wasn’t helped by a lukewarm 
attitude from many politicians even on the 
more conservative side of parliament and 
also from within the Swiss Army itself.

There has always been a degree of 
inter-department rivalry in securing 
funds and with the previous defence 
minister Ueli Maurer from the Swiss 
People’s Party (SVP) not standing fully 
behind the Gripen purchase, the job has 
passed to his new party colleague Guy 
Parmelin.  With a new Army Commander 
in Philippe Rebord, and his recently 
assigned deputy, the Air Force Commander 
Aldo Schellenberg, many political and 
personal hurdles have been removed 
from procuring a future combat aircraft.

At the time of the 2014 vote, the Gripen 
was being labelled as a ‘Tiger replacement’, 
whereas a new purchase in the early 2020s 
will be a one-type buy to replace the Hornet 
and F-5 fleets.  And with Switzerland now 
committed to maintaining a 24/7 quick 
reaction alert ability, rather than outsourcing 
air interceptions to its neighbours outside of 
normal weekday hours of operations, higher 
rates of aircraft serviceability will be essential. 

Although there is still life in the F-5’s 
airframe, the militia pilots aren’t getting any 

younger.  With the fighter pilot age limit 
increased to accommodate more mature 
pilots, those over 50 years of age are now 
faced with having to subsidise their own flight 
hours.  Normally, when any Swiss citizen 
performs military service their employer is 
legally obliged to pay their full wages.  This 
no longer applies after 50, and affects the 
many militia pilots who work for airlines in 
their daytime jobs.  According to a recent 
survey carried out by the air force, around 
half of the pilots concerned have agreed 
to continue to fly (so they receive 80% of 
their salaries performing militia duties), 
while the remainder have ended their air 
force service.  Even so, there are still not 
enough F-5 pilots and a stream of F/A-18 
pilots will have to be retrained on the Tiger 
to ensure a ready supply of pilots to keep 
the ‘new’ squadrons flying.  At the same 
time they will need to maintain their regular 
hours on the Hornet to remain current.  

Currently, newly trained Swiss Air Force 
pilots commence their military careers on 
the PC-7 and then transition to the PC-21 
before being integrated into one of the 
three Hornet squadrons.  With the F-5 
soldiering on, some of these new pilots 
will have to be trained ‘back’ onto the 
Tiger.  The step up from PC-7 to PC-21 is 
claimeds to be a greater learning curve 
than the subsequent move to the F/A-18. 

A pool of four specifically modified Patrouille 
Suisse-liveried F-5Es is used for target towing 
from Meiringen airfield.  

The aircraft have their optical sights 
replaced by a winch control panel to allow 
other aircraft to fire at a trailing airborne 
target.  These flights take place in the 

Dammastock area to the east of Meiringen, 
and are co-ordinated with a range controller 
during the November to March period when 
the mountainous area is inaccessible to 
anyone from the ground.  Zielflugstaffel 
12 also flies missions including ECM duties 
alongside its PC-9 colleagues.

Target towing

Although Swiss F-5s can carry 
60 flares, the usual mix is one 
magazine of 30 flares and the 
other with chaff.  Up to eight flares 
can be fired in sequence, and 
each flare burns for around three 
seconds at approximately 2,300°C.  
The Patrouille Suisse programs its 
final bomb-burst display with a 
five-flare sequence.
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The differences in flying the F-5 and F/A-18 
are significant, but are not of great concern, 
according to Hämmerli.  The F-5 demands 
a more ‘hands-on’ approach with more 
cockpit scanning required.  In contrast, the 
Hornet pilot enjoys helmet-mounted cues 
and associated integrated avionics.  Even 
though newer F-5 pilots all now come from 
Hornet squadrons, they still manage around 
80 annual flying hours on the Tiger in either 
the militia squadrons or the Patrouille Suisse.  
In comparison, a veteran militia squadron 
F-5 pilot with only a few years of service 
left will average around 120 hours a year.  
Patrouille Suisse pilots typically fly around 
60 hours a year with the team and another 
20 or 30 as Red Air aggressors during the 
summer months.  This is on top of their 
training hours and increasing Hornet hours: 
most will enter the F-5 flight conversion 
programme with at least 300 jet hours.

  
Base closure
While the number of Swiss military airfields 
has dwindled into low single digits over the 
past 20 years, by 2018 only three airfields will 
host F-5 activity.  Sion had the best weather 
conditions of all the airfields, but the air force 
will withdraw from this joint civilian airport by 
the end of the year.  This will leave Emmen 
as a training airfield and the two full fully-
fledged wartime airfields at Meiringen and 

Payerne, although Meiringen will only host 
a Hornet squadron after 2017.  The final 
repetition course using Tigers operating from 
Meiringen’s cavern facilities is taking place 
this spring as Fliegerstaffel 8 completes its 
long history with the F-5 at this Alpine base.

Since the full service entry of the F/A-18, 
Swiss F-5s have fulfilled various missions.  
Their primary role is as aggressors against 
the Hornets.  While many nations contract 

out their Red Air ‘sparring partners’, 
Switzerland has been able to use both 
existing experienced professional and militia 
pilots to ‘fight’ against F/A-18s.  Although 
the Tiger is no match for the newer Hornet, 
the older jet has excellent dogfighting 
characteristics.  For the same reason the US 
Navy purchased two tranches of F-5Es back 
from Switzerland, totalling 44 airframes, 
and these fulfil the same adversary role.

SWISS AIR FORCE F-5

Above: The F-5’s turn rate makes it an excellent dogfighting adversary.  With flaps set, this Tiger’s tight left 
turn creates LERX (leading-edge root extension) vortices.
Below: Over typical Bernese Oberland scenery near Gstaad, the F-5E carries a Cobham Flight Profile 
Recorder pod on the left wingtip rail with an AIM-9P Sidewinder training round on the right.

Although Swiss F-5s can carry 
60 flares, the usual mix is one 
magazine of 30 flares and the 
other with chaff.  Up to eight flares 
can be fired in sequence, and 
each flare burns for around three 
seconds at approximately 2,300°C.  
The Patrouille Suisse programs its 
final bomb-burst display with a 
five-flare sequence.



FEEDBACK

Italian firefighters 
in Israel
In your January 2017 issue 
you neglected to mention the 
participation of Italian Canadairs 
in the firefighting effort in 
Israel (Fire-Fighting Aircraft 
Converge on Israel, p27).  Two 
Canadair CL-415s from the Corpo 
Forestale dello Stato (the Italian 
Forestry Service) were based 
at Hatzor from November 24 
to December 1.  Eight pilots, 
four crew chiefs and one liaison 
officer accompanied the two 
aircraft, to help to extinguish 
the many fires in several 
different parts of that country.
Carlo Cervi

Emai l  a t :  edafm@keypubl ish ing .com

WIN Swiss Tiger Parallel Flight Book
For your chance to win a copy of 
Swiss Tiger: Parallel Flight, please 
send your name, address and 
contact details to: AFM Swiss 
Tiger Book Competition, PO Box 
100, Stamford, Lincs, PE9 1XQ

Or, via email to: competitions@
keypublishing.com with ‘AFM 
Swiss Tiger book competition’ 
in the subject field.  Closing 
date for entries is Friday, August 

18 at 12:00 GMT.  The winners 
will be drawn at random and 
notified no later than 12:00 
GMT on Friday 25 August.  The 
winners will be listed in our 
October issue.  There is no 
cash prize alternative and the 
Editor’s decision is final.  No 
correspondence will be entered 
into.  Competitions are not open 
to employees of Key Publishing, 

their family members or 
anyone else professionally 
connected to the company.

On occasions, Key Publishing 
Ltd may make offers on 
products or services that we 
believe to be of interest to our 
customers.  If you do not wish 
to receive this information, 
please write NO INFORMATION 
clearly on your entry.
please write NO INFORMATION 

ISTAR inclusivity

Above: A RAPTOR-equipped Tornado GR4 of No 31 Squadron at RAF Marham, now also part of the ISTAR Force.  Jamie Hunter
The RAF ISTAR piece in the 
February issue (Britain’s Spies 
in the Skies, p36-42) states that 
ISTAR Force HQ at Waddington 
is not responsible for fast jet 
‘photographic reconnaissance’ 
assets, ascribing them to the 
Tactical Imagery Intelligence Wing 

(TIW).  Strictly speaking, neither 
RAPTOR nor Litening should 
really be considered PR assets 
in the traditional sense, but that 
aside, TIW disbanded sometime 
in the last couple of years.  Its 
old buildings at RAF Marham 
are now the temporary home of 

HQ Lightning Force.  Its analysts 
moved to RAF Waddington and 
joined 1 ISR Wing, which also 
includes the Sentinel analysts 
and 54 Signals Unit.  It places 
all the analysis capability in 
one unit at one station.  
Paul E Eden

Surion in Chile
Your February 2017 news 
item (Black Hawks for Chilean 
Air Force, p21) on the contract 
awarded by the Chilean 
Government to Sikorsky to 
provide six S-70i helicopters 
to the country’s air force is 
mainly correct.  However, 
Korea’s Surion was not really 
discarded from the solutions 
previously under consideration.  
Korea Aerospace Industries 
(KAI) participated during the 
information-providing phase 
and was shortlisted but simply 
did not answer the final request 
for proposals.  Some sources 
close to KAI say that one of 
the reasons was that the firm 
would not be able to fulfil the 
schedule for aircraft deliveries, 
as requested, as well as a 
perception that the Chilean Air 
Force’s preferences were heavily 
weighted in favour of the S-70i.
José Higuera

Coulson’s Chinese 
connection 
clarified

Above: Giorgio Clementi, president of the Ontario-based International Test 
Pilot School, with T-50i TT-5009 of Skadron Udara 15, Tentara Nasional 
Indonesia-Angkatan Udara (TNI-AU, Indonesian Air Force) during the ITPS 
Fighter Weapons Instructor Course at Iswahyudi in 2016.

In your article on the Zhuhai 
Air Show in the January issue 
(China Shows Off, p50-57), you 
incorrectly report that Coulson 
Flying Tankers has been training 
Chinese crews on its veteran 
Mars.  Coulson was contracted 
by the International Test Pilots 
School (ITPS) to provide its Martin 
Mars for a preview exercise for 
the CAIGA/CFTE/CAAC flight test 
team as a capstone exercise 

to the Seaplane Flight Test and 
Certification course presented 
by ITPS.  Our Chinese customers 
were not being trained by 
Coulson; they were conducting an 
evaluation to determine whether 
the Mars could meet modern 
certification requirements.  The 
only Canadian company providing 
training to Chinese seaplane flight 
test crews is ITPS, not Coulson.  
Giorgio Clementi

‘Force’ correction
The photo on p95 of the March 
2017 issue (Show of ‘Force’ ) 
is incorrectly identified.  It is 
not a KC-130T, but KC-130R 
BuNo 160625, which now 
flies with the Chilean Air 
Force.  The VX-20 Hercules 
fleet now consists entirely of 
KC-130R and KC-130J variants, 
as explained in the text.

HH-60M identified
On p28 of the January 2017 
issue (New ‘Dust-Off’ Hangar 
at Bagram), the bottom 
picture caption describes the 
helicopter as a UH-60, whereas 
it is actually a HH-60M.  The 
most telling identifier is 
that the HH-60M lacks the 
gunner’s window on each 
side, as the space is used 
for the Air Methods HEMS 
equipment – the movable 
litters – on both sides of the 
interior.  In addition, the 
HH-60M carries the FLIR turret 
under the nose as standard.  
It can be identified as a late-
model M-series aircraft by 
the upturned exhaust.
Chris Dierkes
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Accident Reports

Interim CF-188 crash 
report released

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

D: Mar 2, 2017
N: Indonesian Air Force/
 Skadron Pendidikan 101
T: Grob G120TP-A
S: LD-1201
The aircraft took off at 0812hrs 
to practise touch-and-go 
circuits at its base at Lanud 
Adisumarmo, Adisumarmo 
International Airport, Solo/

Surakarta, Central Java.  
Following the fifth touchdown 
at 0849hrs, the aircraft’s nose 
undercarriage collapsed as 
it prepared to take off again 
and it ran off the right-hand 
side of Runway 26, coming to 
rest in the grass.  The pilot 
and student were unhurt and 
the aircraft will be repaired.

D:  Mar 4
N:  Syrian Air Force
T:  MiG-21 Fishbed or MiG-23
  Flogger
During a combat sortie from 
Latakia air base, the aircraft 
crashed on the Turkish side 
of the Syrian border, in Hatay 
Province.  The pilot ejected safely 
and was recovered the following 

morning by a search and rescue 
team before being taken to a 
Gendarmerie base and then on 
to Hatay State Hospital, where 
he was being treated for spinal 
fractures.  Syrian Islamist rebel 
opposition group Ahrar al-Sham, 
claimed to have shot the aircraft 
down with 23mm anti-aircraft 
fire, saying it was a MiG-21 

A Royal Canadian Air Force CF-188 
like the one that crashed on 
November 28, 2016.  Canadian DND

AN INTERIM REPORT 
released by the Canadian 
Department of Defence’s 

Director Flight Safety on 
February 27 details the loss of 
a Royal Canadian Air Force/401 
Tactical Fighter Squadron CF-188 
Hornet on November 28, 2016 
(see Attrition, January, p95).  

The aircraft, 188747, callsign 
‘Swift 32’, was part of a two-ship 
formation for an unopposed 
air interdiction continuation 
training mission.  The mission 
objective was to deliver two Mk83 
inert bombs followed by two 
Laser Guided Training Rounds 
(LGTRs), on the Cold Lake Air 
Weapons Range, Alberta.  To 

avoid simulated fragmentation, 
after dropping their bombs each 
pilot planned to fly a ‘safe escape 
manoeuvre’, comprising a 5g level 
turn (which requires a 78° bank 
angle to maintain level flight) 
through 90° of heading change.

The formation departed 
Cold Lake Airport (CYOD) and 
proceeded at low altitude under 
Visual Flight Rules (VFR) to the 
target area, approximately 56 
miles (90km) east of the base.  
The accident occurred on the 
third weapons pass over the 
target, with ‘Swift 31’ flying about 
two miles (3km) in trail of ‘Swift 
32’ and lasing the target for the 
wingman, who dropped an LGTR. 

The ingress to the target 
was flown at approximately 
500ft above ground level (AGL) 
to stay clear of an overcast 
cloud layer that had a base of 
approximately 800-900ft AGL.

Based on Air Combat 
Manoeuvring Instrumentation 
(ACMI) data, ‘Swift 32’ released 
the weapon then initiated the 
safe escape manoeuvre at about 
450ft AGL, entering a 5.6g left 
turn and rolling left to a bank 
angle of 118°.  The aircraft initially 
gained 50ft of altitude before 
the nose began to slice below 
the horizon, eventually reaching 
a flight path angle (FPA) of -18˚.  
The aircraft then began rolling 

right and the bank angle reduced 
to 77° degrees left bank, and the 
FPA reduced to -15˚ just prior 
to ground impact.  ‘Swift 31’ saw 
the explosion, confirmed visually 
that ‘Swift 32’ had crashed, 
noted a parachute at the side 
of the impact and transmitted a 
Mayday call, which was relayed 
to CYOD air traffic control by 
another flight of CF-188s.  

There were no radio 
transmissions from ‘Swift 32’; 
the pilot did not eject and was 
fatally injured.  The ongoing 
investigation is continuing to 
examine all the operational and 
technical factors that may have 
played a role in the accident.
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ATTRITION

that was flying at low level and 
bombing Idlib, while Turkish 
officials reported it as a MiG-23.  
The pilot, in an initial statement 
to Turkish authorities, confirmed 
that he had been shot down, 
having taken off from Latakia.

D: Mar 5
N: Libyan National Army Air
 Force (LNAAF)
T: Mi-35
S: 858
While temporarily grounded 
at Ras Lanuf air base, Sirte, 
due to technical problems, 
this helicopter was seized by 
Benghazi Revolutionaries Shura 
Council militants during an 
offensive on March 3.  It was 
destroyed during an air strike by 
LNAAF aircraft two days later to 
prevent its use by the militants.

D: Mar 6
N: Afghan Air Force/USAF/
 14th Flying Training 
 Wing/81st Fighter Squadron 
T: A-29B Super Tucano
S: 13-2015
Both pilots ejected safely from 
this aircraft near Homerville, 

Georgia, at around 1450hrs 
following a technical malfunction 
during a routine training flight 
from Moody Air Force Base, 
Georgia.  They were recovered 
and taken to Clinch Memorial 
Hospital, Homerville for medical 
evaluation before being released.  
The aircraft came down in a 
residential area, about five miles 
(8km) north of Homerville, but 
there were no reported injuries on 
the ground or damage to nearby 
structures.  The aircraft is destined 
for the Afghan Air Force but is 
one of a number currently based 
at Moody with the US Air Force’s 
81st Fighter Squadron ‘Panthers’ 
used to train Afghan pilots.

D: Mar 7
N: Colombian Air Force/EMAVI
T: T90-C Calima
S: FAC-2450
During a routine training 
flight, at around 1000hrs, the 
aircraft ran off the runway 
after landing at Cali and flipped 
inverted, breaking off the tail 
section.  The instructor and 
student pilot were able to exit 
the aircraft safely.  The aircraft 

was operated by the resident 
Escuela Militar de Aviación 
(EMAVI) ‘Marco Fidel Suárez’ at 
Cali.  The aircraft will be repaired 
by EMAVI engineers at Cali.

D: Mar 7
N: US Army/Fixed-Wing Flight 
 Training/CAE
T: Grob G120TP
S: N196TP
While on a training flight from its 
base at Dothan Regional Airport, 
Alabama, the aircraft lost engine 
power on approach to Abbeville 
Municipal Airport, Alabama, at 
around 1400hrs.  During the 
ensuing forced landing, the 
aircraft crashed into woodland, 
tearing off the starboard wing 
and the tail.  The instructor 
pilot and US Army flight student 
escaped with minor injuries 
and were taken to the nearby 
Flowers Hospital, for evaluation.  
An official statement from CAE 
(pilot training provider) described 
the incident as merely a “hard 
landing”, but images of the crash 
site clearly show the aircraft is 
almost certainly a write-off.  The 
aircraft is one of six used by CAE 

at Dothan to train pilots under 
contract to the US Army as part 
of a recently awarded contract.

D: Mar 13
N: Mexican Policia Estatal 
 Preventiva
T: MD530F
S: XC-PEP
During a mission to recover the 
body of a hiker, the helicopter 
crashed and caught fire after the 
tail rotor clipped an electrical 
power cable and detached 
on the Centinela hill near 
Mexicali, Baja California.  All 
four on board were killed.

D: Mar 14
N: Irish Coast Guard
T: Sikorsky S-92
S: EI-ICR, callsign ‘Rescue 116’
This Dublin-based search and 
rescue helicopter crashed into 
the Atlantic Ocean six miles 
(10km) west of Blacksod, County 
Mayo, Ireland, at around 0100hrs.  
One crew member was initially 
recovered but died later that 
afternoon in Mayo University 
Hospital.  A second body was found 
in the wreckage on the seabed on 

Right: Wreckage of the tail section of Afghan Air Force A-29B Super Tucano 
13-2015 after its crash on a sortie from Moody AFB on March 6.
Below: Indonesian Air Force G120TP-A LD-1201 following its accident at Lanud 
Adisumarmo on March 2.

Above: Colombian Air Force T90-C Calima FAC-2450 after its crash on March 
7 at Cali.  Right: US Army/CAE Grob G120TP N196TP in woods near Abbeville 
Municipal Airport after its “hard landing” on March 7.  
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Subscribe to www.airforcesmonthly.com  
for breaking news stories. E-mail the news team 
at edafm@keypublishing.com

March 22 and finally recovered on 
March 26.  The other two are still 
missing.  On March 20 the Irish Air 
Accident Investigation Unit released 
a statement indicating that damage 
to recovered wreckage from the 
tail section was consistent with the 
aircraft having made contact with 
rocky surfaces on the western end 
of Blackrock island. The helicopter 
had been en route from Dublin to 
Blacksod to refuel while providing 
safety and communication support 
to another helicopter undertaking 
a medical evacuation from a fishing 
boat 150 miles (240km) out to sea.

D: Mar 14
N: US Air Force/318th SOS
T: Pilatus U-28A
During a training mission 
from Cannon Air Force Base, 
New Mexico, the aircraft was 
performing circuit training at 
Clovis Municipal Airport, in the 
east of the state, when it crashed 
in a field about a quarter of 
a mile east of the airport at 
approximately 1850hrs.  The 
three crew members were killed.  
All were from the 318th Special 
Operations Squadron, which 
forms part of the 27th Special 
Operations Group at Cannon.  
The aircraft broke up on impact 
and was damaged beyond 
repair.  The incident caused a 
fire that was extinguished by 
local first responders at 1939hrs.  
The cause of the accident was 
not immediately clear, but an 
investigation is now under way.

D: Mar 15
N: Indian Air Force
T: HAL316B Chetak
S: Z1006
The pilot attempted an emergency 
landing when the helicopter 
developed a technical problem 
minutes after take-off during 
a training flight from Central 
Air Command headquarters at 
Allahahbad-Bamrauli Air Force 
Station.  However, the Chetak 
rolled over on uneven ground 
in a field, destroying the main 
and tail rotors before coming 
to rest on its port side.  Both 
crew members were able to exit 
the wreckage without injury.

D: Mar 15
N: Indian Air Force/
 31 Squadron
T: Su-30MKI
Both pilots ejected safely before 
the aircraft crashed at Shivkar 

Kudla village, near Barmer, 
Rajasthan, during a routine 
training sortie.  The accident 
caused a ground fire, which 
spread to three hamlets in the 
area, injuring three local villagers.  
The Sukhoi had developed a 
technical problem after taking off 
from Jodhpur Air Force Station.  
The aircraft is assumed to have 
been from 31 Squadron ‘Lions’, 
the only Su-30 unit resident here.

D: Mar 15
N: Indonesian Air Force/SkU 16
T: F-16B Block 15OCU
S: TS-1603
During landing on Runway 36 
at Lanud Rusmin Nuryadin, 
Pekanbaru, at around 1725hrs, 
the aircraft had an apparent brake 
failure, causing it to overrun the 
end of the runway.  It then rolled 
inverted, causing considerable 
damage to the airframe.  Both 

pilots were rescued unharmed 
after the canopy was cut away by 
emergency services personnel.  
The aircraft was later moved 
to the SkU 16 hangar at the 
base pending investigation 
and damage assessment.

D: Mar 18
N: Libyan National Army Air 
 Force
T: MiG-21UM
This aircraft crashed in the Suq-
al-Hut district of Benghazi, after 
reportedly being shot down by a 
terrorist group using a heat-seeking 
missile.  The pilot ejected safely.  
The aircraft was attacking jihadist 
positions in the al-Saberi district 
on Benghazi’s Mediterranean 
seafront at the time.

D: Mar 21
N: Indian Coast Guard
T: HAL316B Chetak

Immediately after take-off from 
Indian Naval Station Garuda, 
Kochi, the pilot made a rapid 
emergency landing to avoid a bird 
strike.  This resulted in damage 
to the undercarriage, but both 
crew members escaped injury. 

D: Mar 26
N: Ukraine Air Force
T: Mi-2
Three crew members and two 
passengers were killed when 
the helicopter is believed 
to have collided with power 
lines and crashed near the 
village of Malynivka, close to 
Kramatorsk, Donetsk Oblast.  
The accident, in which the 
helicopter was destroyed, 
occurred around 1500hrs.

Additional material from: 
Scramble/Dutch Aviation 
Society and Alex Sidharta.

Indonesian Air Force/SkU 16 F-16B TS-1603 in a shelter at Lanud Rusmin Nuryadin, 
Pekanbaru, after being recovered following its accident there on March 15.

 Indian Air Force Chetak Z1006 on its side after a forced landing 
on March 15 in the Kaushambi district, Uttar Pradesh.
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In the June issue of AirForces 
Monthly we feature a report on 
the clandestine missions of the 
Royal Air Force RC-135W Rivet 
Joint fleet. The June issue is on 
sale globally from May 18.*

Coming up in AFM

* UK scheduled on-sale date. Please note that overseas deliveries are likely to be after this date.  Photo: Ashley Wallace 
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Schools Aerospace Challenge is a competition  
for 16-18 year olds, challenged to submit  
design solutions to a fictitious, but realistic,  
RAF Operational Requirement. 

Announcing the Schools  
Aerospace Challenge 2017

So, what are you waiting for?  
Have you got what it takes? Get started on  
the Schools Aerospace Challenge 2017.

For registration and competition details  
go to 
www.schools-aerospace-challenge.com  
or email  
info@schools-aerospace-challenge.com 

Each year, teams from schools, Air Training  
Corps or other youth organisations, answer a 
realistic aerospace design challenge set together 
with the Royal Air Force. Shortlisted teams get  
to experience lots of what the aerospace world 
has to offer in a five-day Summer School at 
Cranfield University.

Winners are announced at a prestigious  
reception in London, with a prize of £3,000  
for first place, and £1,000 to two runners up.
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