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Above: Two US Air Force F-22A 
Raptors from the 95th Fighter 
Squadron fl y over the Baltic Sea on 
September 4 en route from 
Spangdahlem Air Base, Germany, to 
Ämari Air Base, Estonia, during their 
European training deployment.  
USAF/Tech Sgt Jason Robertson
Left: US Air Force/95th FS F-22A 
Raptor 05-4098 ‘TY’ taxis onto 
the fl ightline at Lask Air Base, 
Poland, on August 31 during a 
one-day visit to the base by two 
of the aircraft deployed to Spang-
dahlem Air Base, Germany.  
US Air Force/Staff Sgt Joe W McFadden

FOUR US Air Force Lockheed Martin 
F-22A Raptors have arrived at 
Spangdahlem Air Base, Germany, 
for the type’s first ever training 
deployment to Europe. Following 
their transatlantic flight, they 
touched down at the base shortly 
after 1900hrs on Friday, August 28.
They comprised 05-4086 ‘TY’ 

(callsign ‘Tabor 11’), 05-4089 
‘TY’ (‘Tabor 14’), 05-4097 ‘TY’ 
(‘Tabor 13’) and 05-4098 ‘TY’ 
(‘Tabor 12’), all from the 325th 
Fighter Wing’s 95th Fighter 
Squadron ‘Boneheads’ at Tyndall 
Air Force Base, Florida.  Around 
60 airmen are involved in the 
deployment, which will train with 
allied air forces and US services 
through until mid-September.
After crew rest over the weekend, 

two of the four Raptors made a 
one-day training detachment to 
the Polish Air Force’s 32 Baza 
Lotnicza (32nd Air Base) at Lask, 
Poland, on Monday, August 31.  
The aircraft, 05-4097 ‘TY’ and 
05-4098 ‘TY’, left Spangdahlem 
for Poland early that morning and 
returned late the same afternoon.
This was followed by the type’s 

first ever visit to Estonia on 
September 4, when two Raptors 
landed at Ämari Air Base. They were 
greeted by the US Ambassador to 
Estonia, Jeffrey D Levine and several 
Estonian military leaders.  Again, 
this was a very short deployment 
and they returned to Spangdahlem 
on the same day, after a short 
period on the ground at Ämari. 

Iraqi F-16s Joint 
Anti-IS Operations
IRAQI DEFENCE Minister Khaled 
al-Obaidi announced at a press 
conference in Baghdad on 
September 6 that the Iraqi Air 
Force’s newly delivered F-16s 
had been in action for the first 
time against IS, conducting 15 
air strikes over the previous 
four days.  Unspecified smart 
weapons were used in the 
attacks, which had taken place 
in Salahheddin and Kirkuk 
provinces, north of Baghdad.
The IqAF’s first four F-16s had 

arrived at Balad Air Base on 
July 13  (see First Iraqi Air Force 
F-16 Block 52s Arrive at Balad, 
September, p24), after delays 
due to security concerns. 

Australia’s First Four Poseidons Ordered
BOEING HAS gained a further 
order for P-8A Poseidon maritime 
surveillance aircraft, including the 
first examples for Australia.  The 
$1.5 billion contract, awarded on 
August 27 by US Naval Air Systems 
Command, covers nine US Navy 
full-rate production (FRP) Lot II 
aircraft and four Royal Australian 
Air Force (RAAF) FRP Lot II P-8As.
In addition, it provides for 

long-lead parts associated with 
the manufacture of 20 P-8A 
FRP Lot III aircraft, split between 
16 for the US Navy and four 
more for the RAAF.  The award 
also includes separate FRP Lot 
II efforts including unknown 
obsolescence, class I change 
assessment, obsolescence 
monitoring, integrated baseline/

programme management 
reviews, two advance airborne 
sensor A-kits and life-of-type 
purchase items associated with 
the electronic support measures.
Work is due for completion in 

December 2018.  Funding is split 
between $1,057,056,575 for 
the US Navy and $432,330,735 
under a co-operative agreement 
for the Government of Australia.
Production of the first of the 

eight RAAF Poseidons will begin 
later this year, with initial delivery 
due in autumn 2016.  Boeing will 
also provide a complete training 
system to the RAAF, including 
P-8A simulators to train pilots 
and mission crews on the aircraft, 
its sensors, communications 
and weapon systems. 

Air Strikes Against IS 
from Turkey Begin
US AIR strikes against IS with 
manned aircraft operating from 
Incirlik Air Base, Turkey, began 
on August 12.  This involved 
some of the six F-16Cs from 
the 510th Fighter Squadron 
which deployed on August 9 to 
Incirlik from Aviano, Italy  – see 
USAF F-16s in Turkey for 
Anti-IS Ops, September, p5.
Subsequently, Turkish Air Force 

fighters also joined the air strikes 
against IS in co-ordination 
with coalition operations for 
the first time on the night 
of August 28.  A number of 
unspecified targets were struck 
in Syria that were deemed to 
be security threat to Turkey. 
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Above: The fi rst Italian-assembled F-35A Lightning II, MM7332 (AL-1, USAF/12-5062) for the Aeronautica Militare Italiana 
(AMI – Italian Air Force), with code ’32-01’ for the fi rst unit, 32° Stormo/103° Gruppo at Amendola, making its fi rst fl ight 
from Cameri Air Base, Italy, on September 7, fl own by F-35 test pilot Bill 'Giggs' Gigliotti.  The aircraft had been rolled out on 
March 12 – see First F-35 Rolls Off Italian Production Line, May, p12.  It is due for hand-over in December.  Simone Bovi

Maiden Flight of First Italian-Assembled F-35 Lightning II

Israeli KC-707s Tank Jordanian F-16s to Red Flag

Above: Royal Jordanian Air Force F-16A 686, fi tted with Sniper and AN/ALQ-131 EW pods, takes-off from Nellis AFB, 
Nevada, for a Red Flag 15-4 mission on August 28.  Nate Leong

IN AN unusual move, Israeli Air 
Force (IAF) KC-707 tankers recently 
provided in-flight refuelling support 
for Royal Jordanian Air Force (RJAF) 
F-16AM/BMs during their transit to 
Red Flag 15-4 at Nellis AFB, Nevada.  
Although Israel and Jordan are 

security partners, this flight marked 
a new level of military co-operation 
between the two countries.
An initial flight of IAF F-15 Eagles 

left Israel on August 9 for Lajes Field 
in the Azores.  The following day, 
five more IAF Eagles and five RJAF 

F-16s followed the same route, all 
being supported by IAF KC-707s.  
The aircraft then all continued 
their transatlantic deployment 
to the USA.  For more on their 
participation in the US exercise, 
see A secret Red Flag, p10-11. 

Australia to Acquire 49 PC-21s 
FUTURE ROYAL Australian Air 
Force (RAAF) pilot training is 
to be undertaken on a fleet of 
49 Pilatus PC-21 aircraft.  On 
September 6, by Australia’s Federal 
Defence Minister, Kevin Andrews, 
announced that Lockheed Martin 
Australia has been selected 
as the preferred tenderer for 
the new Australian Defence 
Force Pilot Training System. 
The 25-year contract will 
see the ADF’s Basic Flying 
Training delivered from RAAF 
Base East Sale, Victoria.
Under Project AIR 5428, the new 

Pilot Training System programme, 
49 PC-21s will be delivered to 
the RAAF, of which RAAF Base 
East Sale is to become home to 
22 of them.  From 2019, the base 
will have an annual intake of up 
to 165 trainee pilots, allowing 
an increase in the number of 
graduates from the current 77 to 

105 pilots each year.  The PC-21 
will replace the Pilatus PC-9, which 
is currently used for training.
The ADF selected Lockheed 

Martin Australia’s tender as 
representing the best value for 
money. BAE Systems Australia 
(BAE), the current Basic Flying 
Training System contractor in 
Tamworth, New South Wales, 
will continue to provide the 
ADF with high-quality basic 
pilot training until the end of 
2019.  BAE’s Tamworth facility 
is also used by other defence 
customers, including the 
Republic of Singapore Air Force, 
the Royal Brunei Air Force and 
the Papua New Guinea Defence 
Force.  Andrews said that the 
ADF will work closely with BAE 
over the next four years to 
actively promote the unique 
flight training opportunities 
offered at Tamworth. 

Pakistan Orders 
First AH-1Z Vipers
BELL HELICOPTER has received 
its first export order for the AH-1Z 
Viper, from Pakistan.  US Naval 
Air Systems Command awarded 
a $581,113,421 contract on 
August 25 covering AH-1Zs for 
both the Pakistan Army Aviation 
Corps and US Marine Corps.  
The deal also included UH-1Y 
Venoms for the USMC .  Work is 
to be completed in August 2018.
The order comprises 19 Lot 

12 AH-1Zs, 15 Lot 12 UH-1Ys 
and one Lot 13 UH-1Y.  It was 
not specified how many of the 
AH-1Zs are for Pakistan, but 
only 10% of the contract sum 
relates to Pakistan.  The US had 
approved sale of 15 AH-1Zs to 
Pakistan earlier this year (see 
Pakistan Requests 15 AH-1Z 
Vipers, May, p31) but this initial 
order may be for only two. 
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UNITED KINGDOM

Second RAF Rivet Joint Arrives 
THE SECOND of three Royal 
Air Force RC-135W Rivet 
Joint intelligence-gathering 
aircraft has been delivered.  
The aircraft, ZZ665 (c/n 
18778, ex-USAF/64-14838), 
callsign ‘Same 40', landed 
at RAF Mildenhall, Suffolk, 
at around 1115hrs on 
September 13, following a 
transatlantic ferry flight from 
L-3 Communications’ facility at 
Majors Field, Greenville, Texas.
Compared with the first aircraft, 

this example has had over 60 
improvements incorporated 
into it.  These range from 
upgrades to the aircraft’s mission 

systems, communications and 
sensor accuracy, to engine 
improvements providing 
increased fuel efficiency and 
durability.  In due course, 
these upgrades will also be 
incorporated into the first aircraft.
Operated by 51 Squadron, 

the type is normally based at 
RAF Waddington, Lincolnshire, 
but due to continued runway 
work there the unit flies from 
Mildenhall when not deployed 
on operations.  The Secretary of 
State for Defence Michael Fallon 
announced on July 16 that the 
delivery of this aircraft was being 
brought forward by seven months 

– see Second RAF RC-135W Due 
in September, September, p7.
Once the relevant acceptance 

procedures have been 
completed, the aircraft was 
expected to enter service with 
51 Squadron within a matter of 
weeks.  It is expected to relieve the 
first Rivet Joint, ZZ664, which is 
still deployed in the Middle East 
on surveillance duties in support 
of coalition missions against IS in 
Iraq and Syria.  The third aircraft, 
ZZ666, is still under conversion 
with L-3 at Majors Field. 

The second RAF/51 Squadron Boeing RC-135W Rivet Joint, ZZ665, landing at RAF Mildenhall, Suffolk, on September 3, 
completing its delivery fl ight from L-3 Communications at Greenville, Texas.  Ashley Wallace

Above: Royal Air Force/41 (Reserve) Squadron Typhoon FGR4 ZK315 at low level over Wales on a sortie from 
RAF Coningsby, Lincolnshire, on September 4 in its new 100th anniversary colours.  Cyril Williams

A SPECIAL colour scheme applied 
to Typhoon FGR4 ZK315 to mark 
the 100th anniversary of the 
Royal Air Force’s 41 Squadron 
was rolled out at the unit’s base 
at RAF Coningsby, Lincolnshire, 
on September 2.  The aircraft’s 
tail carries the unit’s Cross 
of Lorraine emblem, with the 
rudder depicting silhouettes of 
some of the significant types 
operated since it was formed 

on July 14, 1916, at Gosport, 
Hampshire.  The squadron’s 
Battle Honours are also listed 
across the top and base of the tail.  
The starboard canard foreplane 
is marked ‘Seek’ and the 
port one ‘Destroy’ on a red 
background, representing the 
unit’s motto, ‘Seek and Destroy’.
The unit, now known as 41 

(Reserve) Test and Evaluation 
Squadron, is tasked with 

evaluating and testing avionics 
and weapons, as well as 
developing operational tactics.  
First flown on February 24, 
2011, ZK315 was initially 
retained by BAE Systems at 
Warton, Lancashire, for EMC 
testing.  It was finally delivered 
on August 22, 2014, when it 
was flown to Coningsby to join 
41(R) Squadron, subsequently 
being coded ‘EB-V’. 

Typhoon Centenary Colour Scheme

New Lydd SAR 
Base Operational
OPERATIONS HAVE begun at 
the new UK Coastguard search 
and rescue helicopter base at 
London Ashford (Lydd) Airport, 
Kent.  It was officially put on 
standby to receive taskings 
from the Aeronautical Rescue 
Co-ordination Centre from 
1300hrs on August 14.
Bristow Helicopters Ltd is 

operating the SAR service on 
behalf of HM Coastguard as part 
of the ten-year UK SAR contract 
awarded on March 26, 2013.  
Two new AgustaWestland 

AW139s, G-CIJW (c/n 31571) 
and G-CILN (c/n 31586), using 
callsigns ‘Coast Guard 163’ 
and ‘Coastguard 164’, are 
based at Lydd for the service.
The AW139s are an interim 

measure, due to delays in 
certification of the AW189, 11 
of which have been ordered 
for the UK SAR contract, along 
with 11 Sikorsky S-92s.  The 
AW139s at Lydd will be replaced 
by AW189s in due course.
Lydd’s new Chief Pilot is 

Captain Neil Robertson, a 
former Sea King pilot whose 
17-year career in the RAF saw 
him serve as Flight Commander 
at RAF Wattisham’s SAR unit 
in Suffolk.  The Lydd operation 
replaces the SAR service at 
Wattisham operated by the 
RAF’s 22 Squadron B Flight 
using two Sea King HAR3As.  The 
military SAR service closed down 
when the AW139s took over.
The Lydd base is one of ten 

from which UK SAR will be 
delivered.  The first two, at 
Humberside and Inverness, 
began operations on April 1, 
2015, with Caernarfon in Wales 
following on July 1.  Bristow also 
provides SAR for HM Coastguard 
at Stornoway in the Western Isles 
and Sumburgh in Shetland.
The next SAR facility to be 

opened will be at St Athan, 
Wales, on October 1.  Operations 
at Prestwick, Scotland, and 
Newquay, Cornwall, will 
come on line on January 1, 
2016.  The existing base at 
Lee-on-Solent, Hampshire, will 
become part of the new SAR 
contract as from April 1, 2017.  
On the same day, the existing 
Bristow facility at Sumburgh 
will join the programme, while 
the other current Bristow 
operation, Stornoway, will be 
the final one to join the new 
SAR service, on July 1, 2017. 

Last Non-digital RAF Chinooks Depart for Upgrade
RAF ODIHAM, Hampshire, bade 
farewell to the final two non-digital 
Royal Air Force Chinooks on 
August 26, when they departed for 
upgrade.  Both were HC3 variants, 
the last of the HC2s having left 

the base on February 18.  
All of the fleet are gaining 
common digital flight deck 
avionics, HC2/2As then becoming 
HC4/4As, while HC3s become 
HC5s.  This will give them a similar 

configuration to the new-build 
HC6 variants now being delivered.  
The latest HC6, ZK559, the 
tenth delivery, arrived by ship at 
Seaforth Docks on August 31 and 
flew to Odiham on September 2. 
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US Approves Possible UK Apache Upgrade to AH-64E Guardian
US STATE Department approval 
has been granted for a possible 
$3 billion remanufacture of 50 
Army Air Corps (AAC) WAH-64D 
Apache AH1 attack helicopters to 
AH-64E Apache Guardians.  This 
is just one of the options being 
considered to either upgrade or 
replace the AAC’s Apache fleet, 
which comprises 66 helicopters.
The US Defense Security 

Co-operation Agency (DSCA) 
confirmed clearance of the 
possible FMS deal on August 
27, saying Congress was 
notified of it the previous day.
The sale would include ten 

spare T-700-GE-701D engines 
and refurbishment of some 
existing equipment.  The latter 
would comprise 53 (50 installed 
and three spares) AN/ASQ-170 
Modernized Target Acquisition 
and Designation Sights (M-TADS); 
53 (50 installed and three spares) 
AN/AAR-11 Modernized Pilot 
Night Vision Sensors (PNVS); and 

52 (50 installed and two spares) 
AN/APG-78 fire control radars 
(FCR).  Also included would be 
55 (50 installed and five spares) 
radar electronics units (Longbow 
Component), 52 (50 installed 
and two spares) AN/APR-48B 
modernized radar frequency 
interferometers, 60 AAR-57(V) 
3/5 common missile warning 
systems (CMWS) with fifth sensor 
and improved countermeasure 
dispenser (50 installed and ten 
spares), 120 embedded GPS with 
inertial navigation (100 installed 
and 20 spares), and 300 Apache 
Aviator Integrated Helmets.
Also part of the deal would be 

AN/AVR-2B laser detecting sets, 
AN/APR-39D(V)2 radar signal 
detecting sets, Integrated Helmet 
and Display Sight Systems 
(IHDSS-21), Manned-Unmanned 
Teaming International (MUMT-I), 
KOR-24A Link 16 terminals, 
M206 infrared countermeasure 
flares, M211 and M212 advanced 

infrared countermeasure 
munitions (AIRCMM) flares, 
IFF transponders, ammunition, 
comms equipment, simulators, 
spares, support and training.
The AAC took delivery of 67 

Apaches between 2000 and 
2004.  One was badly damaged 
at a Forward Operating Base in 
Helmand Province, Afghanistan, 
on September 4, 2008, following 
which it was placed in storage 
to be stripped for spares.  The 
remaining 66 were all still 
operational until the end of UK 
operations in Afghanistan.  With 
the end of combat operations 
there, the MOD reduced the AAC 
Apache fleet to 50 in January 
2015, placing the remaining 16 in 
storage, also to be used for spares.
Under the attack helicopter 

capability sustainment 
programme, the MOD has 
been considering its options to 
determine the best way forward 
for its future attack helicopter 

requirements.  This will be based 
on the reduced fleet strength of 
50.  Alternatives include the now 
approved upgrade of the existing 
fleet to AH-64Es, purchase of 
new-build AH-64Es, buying a 
completely different platform or, 
more controversially, scrapping 
the capability completely.
As the US Army is also 

transitioning to the AH-64E, 
some of the spares required for 
the older model Apaches are 
no longer being produced and 
are expected to run out around 
2017, when obsolescence issues 
will therefore become a serious 
problem for the AAC.  To ensure 
there is no capability gap, a 
decision is now urgently required.  
Reports earlier this year suggest 
no choice will be made until 
around March 2016.  However, 
the next Strategic Defence and 
Security Review, which is to be 
unveiled later this year, may 
provide more information. 

RAF A400M Painted at Manching 
AIRBUS DEFENCE and Space 
A400M Atlas C1 A4M016 (c/n 
0016, for RAF as ZM401) departed 
from Manching, Germany, on 
August 13, after being painted in 
RAF colours.  The aircraft had arrived 
at Manching on July 16 in primer 
– see RAF A400M at Manching 
for Painting, September, p7.
It flew back to Getafe, Spain, 

where it will be prepared for 
delivery.  This was the second 
Atlas built for the RAF, but had 
been used to test the defensive 
aids sub-system (DASS).  These 
trials took place between May 7 
and June 15 at RAF Brize Norton, 
Oxfordshire (see RAF A400M DASS 
Test Aircraft, June, p6), following 
which it returned to Getafe. 

Above: Royal Air Force A400M Atlas C1 A4M016 (c/n 0016, for RAF as ZM401) departing from Manching, Germany, on 
August 13, after being painted in RAF colours.  Dietmar Fenners

Vulcan Flies 
with F-15Cs
The iconic Avro Vulcan B2, XH558/
(G-VLCN), performs a flypast 
overhead RAF Lakenheath, Suffolk, 
on August 27 in formation with two 
of the resident F-15C Eagles, 86-
0163 'LN' and 86-0166 'LN' (out 
of shot), from the US Air Force's 
48th Fighter Wing/493rd Fighter 
Squadron 'Grim Reapers'.  Privately 
owned by the Vulcan to the Sky 
Trust, XH558, the world's only 
remaining airworthy V-bomber, 
is based at Doncaster Airport 
(formerly the V-bomber base, RAF 
Finningley), but will finally retire 
at the end of this year's display 
season.  US Air Force/
Senior Airman Trevor T McBride



Norway’s First F-35A Completed

Above: The fi rst Royal Norwegian Air Force F-35A Lightning II, AM-1, being towed out of the production facility in Fort 
Worth, Texas, on August 19.  Lockheed Martin

LOCKHEED MARTIN has 
completed major assembly of 
F-35A Lightning II AM-1, the first 
for Norway.  It was towed out of the 
production facility in Fort Worth, 
Texas, on August 19 and is now 
in the final stages of production.
AM-1 was moved to the Aircraft 

Final Finishes (AFF) facility to 
receive its low observable coatings.  
From there it will undergo a 

series of functional fuel system 
checks before being moved to the 
flight line for operational ground 
checks and its maiden flight.
Later this year, the jet will be 

assigned to Luke Air Force Base, 
Arizona, where it becomes part 
of the US Air Force’s pilot training 
programme for both the USAF 
and international countries.
This is the first of four Royal 

Norwegian Air Force F-35s in 
production at the Fort Worth 
plant.  Norway’s second F-35A, 
AM-2, recently jointed its sister 
aircraft in the AFF, while AM-3 and 
AM-4 are both being worked on 
at the wing systems and forward 
fuselage areas.  They will take 
shape for the first time in late 
September, when their major 
components are joined together. 

Italian Phase of Neuron Testing Completed
FLIGHT TESTS in Italy of the 
Neuron unmanned combat 
air vehicle (UCAV) have been 
successfully concluded.  Alenia 
Aermacchi, one of the partners in 
the pan-European programme, 
announced on August 25 that 
all established goals had been 
achieved during 12 sorties 
from the Italian Air Force base 
at Decimomannu in Sardinia.
The test flights verified 

Neuron’s combat capability, 
its low radar-cross section and 
low infrared signature, during 

missions flown at different 
altitudes and flight profiles and 
against both ground-based and 
air radar ‘threats’ – in the latter 
case, a Eurofighter Typhoon.
The manufacturer said the 

Italian deployment of the UCAV 
confirmed Neuron’s performance 
and high operational reliability.  
The next testing phase will follow 
on immediately and be run 
at Vidsel Air Base in Sweden, 
where low observability and 
weapon delivery trials will be 
carried out with the UCAV. 

Above: The European 
Neuron UCAV demonstrator 
on the ramp at 
Decimomannu, Sardinia, on 
May 27.  Alenia Aermacchi

Turkish Police 
to Buy 30 UAVs
TURKEY’S DEFENCE 
procurement agency, the 
Savunma Sanayii Müsteşarlı̆gı 
(SSM – Undersecretariat 
for Defence Industries), is 
acquiring 30 new unmanned 
air vehicles to fight terrorism. 
SSM said in co-operation 

with Emniyet Genel Müdürlüğü 
(EGM) – Turkish National Police 
– it had begun negotiations to 
buy 15 of the domestically-
developed Anka medium 
altitude long-endurance 
UAVs from Turkish Aerospace 
Industries (TAI) and 15 
Bayraktar tactical UAVs from 
Istanbul-based Baykar Makine.
Police need the UAVs to 

assist in the fight against rising 
terror attacks, SSM said in a 
statement on August 21.  Twelve 
of the UAVs will be ordered 
under an initial contract to 
meet an urgent requirement.  
Two Anka systems, each with 
three air vehicles, together with 
two Bayraktar systems, also 
with three air vehicles each, 
will be purchased as part of 
the first order, together with 
five task systems from each 
company.  The remaining 
systems will be purchased 
over the next few years. 

‘KC Hawgs’ A-10s 
Deploy to Estonia
EIGHT US Air Force A-10C 
Thunderbolt IIs and about 170 
airmen have deployed to Ämari 
Air Base, Estonia, in support of 
Operation Atlantic Resolve.  The 
aircraft from Air Force Reserve 
Command’s 442d Fighter 
Wing/303rd Fighter Squadron 
‘KC Hawgs’ at Whiteman AFB, 
Missouri, arrived in Estonia 
on August 22 as part of a 
Theater Security Package (TSP) 
flying training deployment.  
The reservists, along with 

guardsmen from three Air 
National Guard units, trained with 
Estonian counterparts for three 
weeks.  They also participated 
in simultaneous but unrelated 
exercises with the Finnish Air Force.
Operation Atlantic Resolve 

is a demonstration of the 
US military’s continued 
commitment to the collective 
security of NATO and dedication 
to the enduring peace and 
stability in the region.  The only 
permanently resident A-10s in 
Europe left Spangdahlem Air 
Base, Germany, in May 2013.  
The type has been re-deployed 
to the continent in response to 
the need for increased security 
in Eastern Europe following 
conflict in Ukraine.  Prior to the 
arrival of the 303rd FS in Estonia, 
an A-10C TSP deployment to 
Europe, which ended on July 31, 
involved aircraft from the 354th 
Expeditionary Fighter Squadron 
at Davis-Monthan AFB, Arizona.  
The 354th EFS participated 
in 21 exercises, carrying out 
more than 1,500 sorties in 
nearly 2,700 flight hours. 

Flight Testing of 
C-27J Winglets 
Completed
ALENIA AERMACCHI has 
completed flight-testing of a 
C-27J Spartan with winglets.  
The company announced the 
end of the trials on July 29.
The winglets improve the 

overall flight performance by 
increasing the lift-drag ratio.  
In-service benefits include 
improved hot and high runway 
performance, increased payload, 
range, endurance and an overall 
reduction in operating costs.
The aircraft had made its first 

post-modification flight on June 15 
at Turin-Caselle, Italy – see C-27J 
Tested with Winglets, August, p10. 
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Tenders In For New Polish VIP Jets
POLAND’S ARMAMENT 
Inspectorate has received nine 
offers in response to a request 
for proposals for the acquisition 
of two small VIP business jets 
for operation by the Polish Air 
Force.  Details of the offers were 
announced by the Polish Ministry 
of National Defence on July 18.
The aircraft will be used to 

transport the most important 
government officials.  The next 
phase of the procurement 
procedure will be assessment 
and qualification of the offers.
The requirement is for an 

aircraft capable of carrying 12 
to 14 passengers with a range, 
without a stopover, of not less than 
2,650nm (5,000km).  The final 
agreement is to include an initial 

logistics package, along with a 
training package for the aircrew 
and maintenance personnel.
By the deadline of July 17, offers 

which met the requirements of 
the procedure were submitted 
by the following companies: 
Bombardier (Canada), Dassault 
Aviation (France), Embraer 
(Brazil), Field Aviation Company 
(Canada), GB Aircraft (Poland), 
General Aviation Services 
(USA), Gulfstream Aerospace 
Corporation (USA), Megmar 
Logistics & Consulting Sp z oo 
(Poland) and The Jet Business 
International Corporation (UK).
Although it is planned to acquire 

new aircraft, possible purchase 
of second-hand airframes 
will also be considered, the 

Ministry said.  The Armament 
Inspectorate confirmed selection 
of the contractor and conclusion 
of the agreement were to be 
finalised this year.  Deliveries 
are expected in 2016.
Acquisition of the VIP jets 

is an element of the national 
security plan, adopted in 2014.  
Currently, Polish officials use a 
chartering agreement with LOT 
Polish Airlines, which has been 
in place since 2014 and runs 
until 2017.  Within the scope of 
the agreement, Embraer 175 
jets are used for VIP flights.  
The Armament Inspectorate 
noted acquisition of the two 
small jets would complement, 
rather than replace, the existing 
VIP transport system. 

Nine T129A 
ATAKs Join 
Turkish Army
TURKISH AEROSPACE Industries 
(TAI) has completed delivery of 
an initial batch of nine T129 ATAK 
multi-role combat helicopters 
to the Türk Kara Kuvvetleri 
(TKK – Turkish Land Forces).  
The Turkish manufacturer 
announced the milestone on 
August 17, saying that the last 
helicopter had been handed 
over to the TKK on July 31.
The helicopters, derived 

from the AgustaWestland 
A129 Mangusta to specifically 
meet Turkish requirements, 
are all of the T129A Erken 
Duhul Helikopteri (EDH – Early 
Delivery Helicopter) variant.  
TAI said they are now being 
used effectively in operational 
theatres by the TKK.  
TAI handed over the first of 

these interim helicopters on 
April 22 last year (see Nine 
T129A ATAK Helicopters Join 
Turkish Army, June 2014, p11), 
following which the first three 
were officially inducted into 
TKK service on June 10.  The 
first nine T129A EDHs were 
ordered under a contract 
announced on November 
8, 2010 to fulfil an urgent 
operational requirement.  They 
will later be upgraded to the 
T129B full production variant.
A contract covering an initial 

TKK order for 51 T129s, plus 
41 options, was signed on 
September 7, 2007.  However, 
the development programme 
lagged behind schedule 
and on November 8, 2010 
AgustaWestland announced 
that nine of the options were 
being converted into firm 
orders for the interim T129A 
EDH version.  This enabled 
early delivery before the first 
full production batch.  This 
means 60 have been ordered 
to date, comprising the nine 
EDHs already delivered and 
51 more still to come, all of 
which will be the definitive 
T129B production variant. 
TAI said it is now actively 

looking at export opportunities 
for the T129 and examining 
requirements for this type of 
helicopter in the worldwide 
market.  Endorsement by the 
Turkish Armed Forces means 
strong international interest 
in the T129 ATAK is expected 
to intensify, TAI said. 

Operation Oluja 20th Anniversary Flypast

Above: Recently delivered Croatian Air Force MiG-21bis 134 (formerly destined for Yemen) takes off from Zagreb-Pleso 
on August 4 to participate in a flypast to mark the 20th anniversary of Operation Oluja, which ended the occupation of 
the country's territory.  At least three of every Croatian AF type took part in the flypast, which concluded with a six-ship of 
MiG-21s –  reduced from the planned eight due to a last minute technical prblem with one of the aircraft. Chris Lofting

NHI Delivers 14th Caïman to French Navy
NH INDUSTRIES has completed 
delivery of the 14th French 
Aéronautique Navale (French 
Naval Aviation) NH90 Caïman 
out of a total order for 27.  Entry 
into service of the helicopter, 
serial number 14, was 
announced on August 21.
It was the last Caïman in the 

so-called ‘Step B’ configuration, 
with non-digital radar.  Following 
delivery on July 17, pre-service 
entry maintenance operations 
were carried out before it formally 
entered service with Flottille 
33F at Base Aéronautique 
Navale Lanvéoc-Poulmic 
on August 12.  This brings 
the number of Caïmans 
operating with 33F to five.
The most recent delivery 

prior to this had been the 13th 
helicopter, which was accepted 
on December 12 last year – see 
French Navy’s 13th NH90 
Caiman Delivered, March, p11.  It 

subsequently entered service 
with Flottille 31F at Hyères.
The Caïman Marines of 33F 

are deployed aboard the French 
Navy’s FREMM and FDA frigates 
for a wide variety of missions, 

including anti-submarine, anti-
ship, counter-terrorism, search 
and rescue at sea, fighting against 
illegal trafficking, assistance to 
ships in distress, naval logistics 
and commando transport. 

Above: The 14th French Navy NH90 Caïman, serial number 14, which entered 
service on August 12 with Flottille 33F at Base Aéronautique Navale Lanvéoc-
Poulmic.  Aéronautique Naval
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UNDER A veil of secrecy, 
between August 17 and 28 

Nellis AFB in Nevada hosted Red 
Flag 2015-4.  Even though the 
exercise was announced at the 
beginning of the year, as the start 
date approached, there were 
none of the usual media releases/
notifications of the attending 
units or warnings of increased jet 
noise to the local population.  

With speculation about the 
units and nations likely to attend, 
it became clear the Israeli Air 
Force (IAF) was coming.  Then 
as the exercise time edged 
closer, there were reports of an 
IAF KC-707 tanker refuelling not 
only their compatriot F-15s but, 
astonishingly, Royal Jordanian 
Air Force (RJAF) F-16s en route 
to Nevada.  Given the usual 

Visiting Participants
Service Aircraft Unit

IAF F-15I 69 Squadron/Hammers Hatzerim AB, 

F-15D 106 Squadron/Spearhead, Tel Nof AB. 

RJAF F-16AM/BM 2 Squadron, Al Azraq AB 

RSiAF F-16C/D 425th FS/‘Black Widows’/56th FW, Luke AFB, AZ

USAF F-16C/D 311th  FS/‘Sidewinders’/54th FG, Holloman AFB, NM

F-16C/D 55th FS/‘Shooters’/20th FW Shaw AFB, SC

F-16C 457th FS/Texas ANG NAS Fort Worth JRB, TX 

F-22A 199th FS/Hawaii ANG Joint Base Pearl Harbor-Hickam, 
HI 

USN EA-18G VAQ-131/‘Lancers’ NAS Whidbey Island, WA

USAF E-3B 963rd AACS/552nd ACW, Tinker AFB, OK 

IAF KC-707 120 Squadron/‘Desert Giants’, Nevatim AB 

USAF KC-135R 22nd ARW, McConnell AFB, KS

poor relationship between the 
Arabs and Israel, this caused 
quite a stir in the US media.  
Nevertheless the five Israeli 

F-15Is, five F-15Ds and five RJAF 
F-16AM/BMs all duly pitched up 
at Nellis AFB a few days before 
the manoeuvres started.  
The IAF opted to deploy the 

two-seat F-15D models, rather 
than the single-seaters to double 

the training load.  The focus 
of the F-15D at Red Flag was 
airspace control flying alongside 
the F-22s and the integrated 
force training with another 
fifth-generation fighter provided 
invaluable experience, particularly 
as the IAF is scheduled to 
receive the F-35 soon.  
Unfortunately the exercise was 

marred by a serious accident the 
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A secret Red Flag
The latest Red Flag exercise threw up some unlikely allies, as Nate Leong found out when he 
visited Nellis AFB in August.
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With nothing but an ACMI pod fi tted, this Royal Jordanian Air Force F-16BM 
prepares to touch down on August 28.



day before Red Flag started.  It 
involved two Texas ANG F-16s 
which collided on the runway 
(see Attrition, Pages 92-95) 
during a familiarization mission 
which led to one of the pilots 
being seriously injured.  
Red Flag appeared to incorporate 

the same well-tried scenarios 
as previous ones, with the E-3 
AWACS aircraft departing first 

on each mission into the battle 
space, followed by the Israeli 707 
and US KC-135 tankers.  Next 
were the F-22s and the Israeli 
F-15Ds.  The Suppression of 
Enemy Air Defense (SEAD) tasked 
aircraft, F-16s and EA-18Gs, would 
follow.  Finally, the strike aircraft, 
consisting of F-15Is and F-16s, 
took on the air interdiction role.  
Then the Red Force Aggressor 

F-16s based at Nellis AFB would 
fly out and position themselves 
on the range for an attack 
scenario.  As the ‘war’ progressed, 
the Red Force mission evolved 
from an offensive to a defensive 
role, once the Blue Force had 
gained air superiority.  
The Red Flag exercises are 

unique in having different units 
from different countries taking 
the lead and being tasked 
with mission planning for the 
entire Blue Force.  This ensures 
that when these pilots return 
to their squadrons around 
the world they do so with 
improved leadership skills. 
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Above: Interestingly, this RJAF F-16AM had been painted red underneath the 
fuselage with an Arab inscription.  It is also fi tted with a Sniper targeting pod to 
the right of the air intake and an AN/ALQ-131(V) ECM pod just behind it.
Left: Five IAF F-15Is attended Red Flag 2015-4, to train as part of a strike 
package during an allied COMAO.  This example is seen departing for a mission 
on August 21.  
Below: The Republic of Singapore Air Force painted up the tail of this F-16D 
fl own by the 425th FS, inscribed with ‘The Best of Both Worlds’ to commemorate 
the Peace Carvin IV F-16 purchase (see Pages 78-83).

The IAF brought this Boeing KC-707 tanker, which supported both the IAF and 
RJAF aircraft over the Atlantic and was involved in the Red Flag missions.
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Seven of the Ohio Air National Guard/179th Airlift Wing’s eight new C-130Hs at their base at Mansfi eld-Lahm Regional 
Airport, Ohio, on August 4.  The eighth was in a hangar behind them.  All wear 179th AW markings apart from the last one 
in the line-up, 82-0059, which retains the yellow fi n band and markings of its previous unit, the 144th AS at Joint Base 
Elmendorf-Richardson, Alaska.  USANG/Tech Sgt Joe Harwood

Ohio ANG Completes Re-equipment with C-130H
RE-EQUIPMENT OF the US 
Air Force/Ohio Air National 
Guard’s 179th Airlift Wing/164th 
Airlift Squadron with eight 
C-130H Hercules has been 
completed.  The final aircraft 
arrived at the unit’s base at 
Mansfield-Lahm Regional 
Airport, Ohio, on August 4.
The first two 164th AS 

C-130Hs arrived at Mansfield 
on May 24, 2013 and the 
remainder followed progressively 
over the next two years. 
The type has replaced the 

unit’s C-27Js, which had an 
unexpectedly short career with 
the unit, due to the US Air Force’s 
decision to abandon the C-27J 
programme and withdraw all of 
the type.  Four were operated by 
the 164th and the final C-27J 
left on August 14, 2013.
Originally formed in 1948 with 

P-51 Mustangs, the unit is no 
stranger to the Hercules.  The 
C-130B variant began flying from 
Mansfield in January 1976.  Later 

the unit flew the C-130H, but 
in 2005 the Base Realignment 
and Closure (BRAC) committee 
announced that Mansfield-Lahm 
Airport Guard Station was 
recommended for closure.  The 
eight C-130H aircraft moved 
on: four were sent to the 908th 
Airlift Wing, at Maxwell AFB, 
Alabama, and four to the 314th 
Airlift Wing, at Little Rock AFB, 
Arkansas.  However, after a 
review, the unit was assigned 
four C-27Js, undertaking 
the type’s first deployment 

to Afghanistan in summer 
2011 to support Operation 
Enduring Freedom.  The type 
was retired soon afterwards.
Now the base houses C-130Hs 

once again it has gained a C-130 
flight simulator, known as the 
Multi-Mission Crew Trainer 
(MMCT), which is one of the first of 
its kind for the Air National Guard.  
On July 12 Col Mark D Auer, 179th 
Operations Group Commander, 
announced the 179th AW had 
concluded its conversion period 
and was mission capable. 

179th Airlift Wing C-130H Hercules Fleet
Serial Previous Unit

81-0626 AFRC/94th AW/700th AS, Dobbins ARB, Georgia

81-0629 AFRC/94th AW/700th AS, Dobbins ARB, Georgia

81-0630 AFRC/94th AW/700th AS, Dobbins ARB, Georgia

82-0054 ANG/176th Wing/144th AS, JB Elmendorf-Richardson, Alaska

82-0056 ANG/176th Wing/144th AS, JB Elmendorf-Richardson, Alaska

82-0059 ANG/176th Wing/144th AS, JB Elmendorf-Richardson, Alaska

83-0486 ANG/189th AW/154th TS, Little Rock AFB, Arkansas

83-0488 ANG/109th AW/139th AS, Schenectady City Airport, New York

‘Ironmen’ 
Reactivated 
as T-38A 
Adversary Unit
A NEW US Air Force adversary 
unit operating the T-38A Talon 
has been formed at Joint Base 
Langley-Eustis, Virginia.  The 
71st Fighter Training Squadron 
‘Ironmen’ was re-activated 
during a ceremony on August 
21 at the base.  The T-38A 
began operating from Langley 
in 2011 as part of the F-22A 
Raptor-equipped 1st Fighter 
Wing’s 27th Fighter Squadron 
to undertake the Red Air role, 
acting as realistic ‘enemy’ targets 
to train the Raptor pilots – see 
First T-38 Arrives at Langley, June 
2011, p17.  All of the 17 T-38As 
used for this purpose by the 27th 
FS, along with their pilots and 
maintainers, will transfer to the 
71st FTS, which is tasked with the 
same role.  The new unit is under 
the command of Lt Col Brian 
Coyne, who was previously 27th 
FS T-38 Director of Operations.
The ‘Ironmen’ had previously 

flown the F-15 Eagle at Langley, 
but the unit  was de-activated 
on September 30, 2010.  It 
had originally been formed as 
the 71st Pursuit Squadron on 
December 14, 1940, eventually 
moving to Langley to join the 1st 
FW in 1975 and re-equipping 
with the Eagle the following 
year.  Since the T-38As arrived 
at Langley, they have flown 
more than 3,000 adversary 
support sorties per year. 

Beechcraft Delivers 900th T-6 

Company employees pose for a group photograph in front of US Navy Beechcraft T-6B Texan II 166235, the 900th T-6 
to be delivered, during a hand-over ceremony at the company headquarters in Wichita, Kansas, on August 7.  It was 
delivered to Training Squadron 2 (VT-2) ‘Doerbirds’, part of Training Air Wing 5 at Naval Air Station Whiting Field, Florida.  
The aircraft was the 224th T-6B delivered to the US Navy.  Beechcraft

Fairchild Huey 
Rescue Flight 
Becomes 
Squadron
A RECENT US Air Force unit 
change has seen upgrading of the 
36th Rescue Flight ‘St Bernards’ 
at Fairchild Air Force Base, 
Washington, to squadron status 
as the 36th Rescue Squadron.  
The unit, equipped with the 
UH-1N Iroquois, was formally 
re-designated on August 14.
The squadron, first activated 

at Fairchild in 1971 as the 
48th Aerospace and Recovery 
Squadron, has changed its title 
a number of times.  The 36th 
Rescue Flight was part of the 
336th Training Group at the 
Survival School at Fairchild until 
re-designation to the 36th RQS. 
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US AIR Force technicians at Joint 
Base San Antonio-Randolph, 
Texas, have completed 
structural modifications to the 
first USAF T-38 Talon under 
the Pacer Classic III (PCIII) 
programme.  Announcing 
the milestone on August 5, 
officials said the work had been 
carried out by technicians 
with the Ogden ALC’s 575th 
Aircraft Maintenance Squadron 
(AMXS).  Work is currently under 
way on 11 more aircraft.
The first to be completed, T-38C 

66-4320 ‘EN’ from the 80th 

Flying Training Wing’s 469th 
Flying Training Squadron ‘Fighting 
Bulls’ at Sheppard AFB, Texas, was 
unveiled during a ceremony on 
July 31 at San Antonio-Randolph.  
The modifications will extend the 
life of the already long-serving 
aircraft through to around 2029.
The PCIII programme is the 

largest and most invasive 
structural modification ever 
undertaken on the Talon, the 
upgrade taking approximately 
8,900 man hours.  The 
US Air Force Sustainment 
Center has invested nearly 

$8 million in improving the 
programme’s facilities at 
Randolph, which is a unit of the 
Ogden ALC at Hill AFB, Utah.
The 575th AMXS will modify 17 

more Talons in fiscal year 2016 
and plans to complete work 
on more than 150 of the type 
by 2021.  To accomplish this 
the unit, which started work in 
2010 with just five employees, 
has upped this to 280 and 
will be hiring 340 more.
The PCIII effort involves more 

than 150 of the 453 T-38Cs 
that remain in USAF service.  
Although the T-38C first 
entered USAF service in 2002, 
that upgraded variant used 
the original T-38A airframes, 
which had been in service from 
1961.  The USAF also still has 50 
unmodified T-38As in service.
As its designation implies, the 

PCIII modernisation is the third 
of the Pacer Classic series for 
the T-38.  The first was initiated 
in 1984 and this latest iteration 
concentrates on replacing fatigue-
sensitive structural components.  
These include upper and lower 
centre, upper and lower cockpit, 
inboard lower, upper and 
lower nacelle and dorsal/shim 
longerons.  The forward, centre 
and aft fuel cell floor, plus the 
student cockpit floor are also 
replaced, together with the FS325 
bulkhead in the centre fuselage 
and various other structural 
components in the rear fuselage. 

Above: The first US Air Force T-38C Talon to be completed under the Pacer 
Classic III structural upgrade programme, 66-4320 ‘EN’ from the 469th FTS at 
Sheppard, at its formal unveiled ceremony on July 31 at Joint Base San Antonio-
Randolph, Texas.  USAF/Airman 1st Class Stormy Archer

First Pacer Classic III T-38C Upgrade Completed

Second New RCAF CF-18 Hornet Squadron
A SECOND new Royal Canadian 
Air Force (RCAF) CF-18 Hornet 
squadron has been re-formed.  
No 401 Tactical Fighter Squadron 
(TFS) ‘Rams’ carried out its first 
sortie on July 20, after being 
re-activated on June 30 at Cold 
Lake, Alberta, as part of 4 Wing.
It had been disbanded on 

June 23, 1996, after 55 years 
of operation, latterly flying the 
CH-136 Kiowa helicopter out 

of St Hubert, Quebec.  The 
unit’s new commander is Lt-Col 
Joseph ‘Scotty’ Mullins.
This was the second RCAF 

Hornet unit to re-form within a 
month – 433 TFS was resurrected 
on June 9 – see RCAF Re-forms 
433 Squadron, August, p25.  The 
moves are in response to the 
recent and numerous world 
changes that have increased 
Canadian commitments 

to coalition operations.
With these two reactivations, 

there are five RCAF squadrons 
flying the CF-18 Hornet, four 
being operational (425 and 433 
at Bagotville plus 401 and 409 
at Cold Lake) and one a fighter 
training squadron.  The latter is 
410 Tactical Fighter (Operational 
Training) Squadron at Cold Lake. 

Contract for 
Last 11 C-5Ms
LOCKHEED MARTIN has 
gained a $240.5 million US Air 
Force contract for C-5 Galaxy 
Reliability Enhancement and 
Re-engining Program (RERP) 
Lot 7 installation.  The contract, 
awarded on August 12, covers the 
final 11 aircraft to be converted 
to C-5M Super Galaxy standard.
Completion of the work in 

Marietta, Georgia, is expected by 
April 17, 2018.  Finance comes 
from Fiscal Year 2014 and 2015 
aircraft procurement funds to 
the value of $65,596,780 and 
$174,924,748, respectively.
In a further milestone for 

the programme, the 60th Air 
Mobility Wing’s 22nd Airlift 
Squadron ‘Mulies’ at Travis 
AFB, California, is now solely 
equipped with the C-5M.  The 
last legacy C-5 left the base on 
August 4 for upgrade to C-5M 
standard.  Travis received the 
first of its upgraded C-5Ms on 
May 8 last year when 87-0042 
flew in from Marietta.
It has taken approximately 

18 months for the 22nd AS, 
60th Aircraft Maintenance 
Squadron, 349th Aircraft 
Maintenance Squadron and the 
312th Airlift Squadron to jointly 
accomplish the conversion 
to the new variant.  The last 
C-5M is due back at Travis after 
conversion in December 2017. 

Above: Lieutenant-Colonel Joe Mullins (front seat), the pilot on the first flight of newly reactivated 401 Tactical Fighter 
Squadron, and 409 Squadron commanding officer Lieutenant-Colonel William Radiff, who accompanied him on the flight, 
prepare to take off at 4 Wing Cold Lake, Alberta, on July 20, 2015, in CF-18B 188930.  The unit’s ‘Rams’ emblem has 
already been applied to the top of the tail fins.  Canadian DND

New AC-130J 
Trials Unit
A NEW unit has been formed 
at Hurlburt Field, Florida, to 
carry out operational testing of 
the Lockheed Martin AC-130J 
Ghostrider gunship.  During a 
ceremony on July 9 at the base, 
the 1st Special Operations Group 
activated the 1st SOG Detachment 
2.  Lt Col Brett DeAngelis assumed 
command of the new detachment.
Det 2 will also train aircrews 

and develop new tactics, 
techniques and procedures for 
the aircraft.  The first AC-130J 
was delivered to AFSOC at 
Hurlburt on July 29 – see 
AFSOC’s First AC-130J Ghostrider 
Arrives, September, p15.
All of the AC-130Js are to be 

converted from new-production 
MC-130J Commando II variants.  
Ultimately, 32 MC-130J aircraft 
will be modified for AFSOC 
as part of the $2.4 billion 
AC-130J programme. 
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RE-EQUIPMENT OF the US Air 
Force’s 62nd Fighter Squadron 

‘Spikes’ with the Lockheed 
Martin F-35A Lightning II has 
begun.  The first two aircraft for 
the unit, 13-5065 ‘LF’ (AF-71) and 
13-5068 ‘LF’ (AF-74), arrived at 
Luke Air Force Base, Arizona, on 
August 10 from the factory in Fort 
Worth, Texas.  One of the pilots 
was Lt Col Gregory Frana, who 

assumed command of the 62nd 
FS on June 5.  He had previously 
served as Director of Operations 
for the first F-35A training unit 
at Luke, the 61st FS ‘Top Dogs’.
The 62nd FS, part of Air 

Education and Training 
Command’s 56th Fighter Wing, 
currently flies the F-16C/D, but 
will now become the second 
F-35A training squadron at 

Luke.   Over the next year the 
squadron will take delivery of 
18 F-35As and begin by training 
instructors before enrolling 
its first class of students in 
March 2016.  The unit will 
include pilots and aircraft 
from partner nations Italy 
and Norway.  The first partner 
nation aircraft, from Norway, 
will arrive this autumn. 

As the first two 
F-35As for the 
62nd Fighter 

Squadron (FS) 
made their way 

to Luke AFB Jim 
Haseltine was on 

hand to capture 
the delivery flight.

Spikes' first 
F-35As

Left: The 62nd FS ‘Spikes’ are the 
second unit to re-equip with the F-35A 
at Luke AFB, the fi rst was the 61st FS 
‘Top Dogs’. 

Above: The fi rst two of a planned 
18 F-35As fl ew over Arizona’s 
desert towards their new home to 
begin service with the 62nd FS. 
All images by Jim Haseltine
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Right: Lt Col Gregory Frana looks 
over to his wingman during the fl ight.  
The large canopy offers the F-35 pilot 
exceptional visibility from the cockpit.
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Above: Draken International A-4K Skyhawk N147EM and A-4N N161EM fl ying 
in formation with Royal Netherlands Air Force F-35A Lightning II F-001 ‘OT’ 
and RNLAF F-16A J-019 ‘AZ’ in a large force training exercise at Edwards AFB.  
Draken announced on August 31 that it had recently been providing adversary 
support as part of operational testing of the F-35, marking the fi rst time any 
commercial air services company had provided such support for the F-35. 
Draken fl ew up to fi ve of their Skyhawks at a time as adversaries in support of 
F-35 testing testing against both Royal Netherlands Air Force F-35A and Royal 
Air Force F-35B aircraft as well as RNLAF F-16s.  PRNewsFoto/Draken International

Draken International Skyhawks Act 
As F-35 Adversaries

USAF’s 314th FS 
Activated
AN ACTIVATION ceremony 
was held at Holloman Air Force 
Base, New Mexico, on July 14 
for the 314th Fighter Squadron 
‘Warlords’ with F-16C/Ds.  The 
unit is part of the 54th Fighter 
Group, a detachment of the 
56th Fighter Wing at Luke 
Air Force Base, Arizona.
The 56th FG and 311th FS 

had been activated on
March 11, 2014 – see 

Holloman’s First New F-16 
Training Sqn Activated, May 
2014, p15.   The 314th FS is the 
second 56th FG squadron and 
will operate 19 F-16C/Ds being 
transferred from the 308th 
FS ‘Emerald Knights’ at Luke 
AFB, Arizona, which is being 
deactivated.  The two squadrons 
expect all 50 of their F-16C/
Ds by the end of this year. 

Above: US Air Force F-35A Lightning II 13-5071 ‘HL’/’34 FS’ piloted by Col David Lyons, 388th Fighter Wing commander, 
touches down at Hill Air Force Base, Utah, on September 2. It was one of the fi rst two operational F-35As to be delivered to 
Hill on that day. The rest of the fl eet of up to 72 F-35s will be coming in on a staggered basis, spread through to 2019. 
US Air Force/Todd Cromar

A NEW era has been ushered in at 
Hill Air Force Base, Utah, with the 
arrival of the US Air Force’s first 
two operational Lockheed Martin 
F-35A Lightning IIs.  The aircraft, 
13-5071 (AF-77) ‘HL’/ ‘35 FS’ and 
13-5072 (AF-78) ‘HL’, flew into the 
base on September 2.  They will 
be operated by Hill’s active-duty 
388th Fighter Wing (FW)/34th 
Fighter Squadron (FS) ‘Rude Rams’ 
and associate Air Force Reserve 
Command’s 419th FW/466th FS 
‘Diamondbacks,’ which become 
the first combat-coded units to fly 
the type.  The 34th FS had been 
officially re-activated on July 17 

in readiness for their arrival.
Col David B Lyons, 388th 

FW Commander, flew one of 
the F-35As, 35th FS flagship 
aircraft 13-5071, to Hill from 
Lockheed Martin’s production 
facility in Fort Worth, Texas, 
while Lt Col Yosef Morris, 34th 
Fighter Squadron director of 
operations, flew in the other.
Hill was selected for the F-35 

because of its proximity to the 
Utah Test and Training Range and 
Hill’s Ogden Air Logistics Complex, 
which performs F-35 depot 
maintenance and modifications.  
The 388th and 419th FWs had 

also been the first units in the 
Air Force to fly combat-coded 
F-16s when they entered fleet.  
The wings will receive one to two 
F-35s per month until all their 72 
aircraft have been delivered.
Both the 388th and 419th 

have already trained F-35 pilots 
ready to begin flying the new jets 
and there are more pilots and 
maintainers currently in training. 
The wings were expected to take 
a week to familiarize themselves 
with the aircraft, receive parts 
and begin tracking the aircraft in 
a maintenance database before 
flying operations got under way. 

First F-35As Arrive for Hill’s ‘Rude Rams’FBI UH-60M 
Black Hawk Order
AN ADDITIONAL UH-60M 
Black Hawk has been ordered 
for the US Federal Bureau of 
Investigation.  A $21.75 million 
contract for the helicopter 
was awarded on June 25 
to Sikorsky by US Army 
Contracting Command.  It also 
includes another UH-60M for 
the US Army BEST aircraft.
The deal modifies the $2.8 

billion contract signed with 
Sikorsky on July 11, 2012, for 
eventual acquisition of 916 
UH-60/MH-60s for the US Army, 
US Navy and other agencies, as 
well as Foreign Military Sales.  
Estimated contract completion 
date is September 30, 2015.  
Sikorsky had announced 

delivery of the first FBI UH-60M 
on June 15, 2009, when it 
became the first customer 
outside the US Army for the 
latest variant.  By the end of 
that year, a further two had 
been delivered.  Two more for 
the FBI, ordered on October 6, 
2014, are scheduled for delivery 
by September 30, 2015.  The 
most recent order will bring the 
fleet to at least six UH-60Ms 
– it is not known if there have 
been any other orders for 
the type from the agency.
The UH-60Ms are operated by 

the Critical Incident Response 
Group’s Tactical Helicopter 
Unit (THU), which provides 
counter-terrorism and weapons 
of mass destruction aviation 
support to the FBI.  The THI 
also operates Bell 407 and 
Bell 412 helicopters. 

US Navy Orders 
Six RQ-21A 
Blackjacks
A CONTRACT has been awarded 
to Insitu by US Naval Air Systems 
Command for six low-rate 
initial production Lot IV RQ-21A 
Blackjack unmanned aircraft 
systems.  The $78 million deal, 
awarded on July 24, provides for 
the procurement of the air vehicles, 
ground control stations, launch and 
recovery equipment and spares 
as well as system engineering 
and programme management.
Work is expected to be completed 

in September 2016.  Fiscal Year 
2015 aircraft procurement (Navy) 
and Fiscal Year 2013, 2014 
and 2015 aircraft procurement 
(Marine Corps) funds are being 
used to finance the contract. 





Three Argentine 
Gendarmeria Lamas 
Join Air Force

THREE GENDARMERIA Nacional 
Argentina (GNA – Argentine 
Gendarmeria) Aérospatiale 
SA315B Lama helicopters 
have been transferred to the 
Fuerza Aérea Argentina (FAA – 

Argentine Air Force).  The GNA 
had withdrawn GN-913 (c/n 
2583), GN-915 (c/n 2597) and 
GN-917 (c/n 2600) from service 
between 2012 and 2014 after 
they had been replaced by Airbus 

Helicopters AS 350B3 Ecureuils.  
It is unclear whether the FAA 
plans to restore them to flying 
condition or merely strip them 
for spares for its existing Lama 
fleet.  Juan Carlos Cicalesi 

Above: Two of the three Argentine Gendarmería SA315B Lamas being transferred to the Argentine Air Force during 
transport to their new owner.  Jorge Castro

First Cessna 208B for Honduras
A BRAND new Cessna 208B 
Grand Caravan EX has entered 
Fuerza Aérea Hondureña 
(FAH – Honduran Air Force) 
service.  The aircraft, FAH-019 
(c/n 5200, ex N3046P), departed 
the manufacturer’s Wichita, 
Kansas, factory on July 27 on its 
delivery flight and the following 
day flew from Brownsville 
International Airport, Texas, to 
Veracruz-General Heriberto Jara 
International Airport, Mexico, 
then onwards to Honduras.
A delivery ceremony was held 

on August 6 at Base Aérea 
Teniente Coronel Hernán Acosta 
Mejía, Tegucigalpa-Toncontín 

International Airport.  The US 
Ambassador to Honduras, James 
D Nealon, handed the aircraft 
over to Honduran Minister of 
Defense Samuel Reyes and the 
Chief of Staff of the Honduran 
Armed Forces, Fredy Santiago 
Diaz Zelaya.  Also in attendance 
was the commander of the 
FAH, Brigadier General Jorge 
Alberto Fernandez and various 
other officials and guests.  It 
will be operated by the resident 
Escuadrilla de Transporte.
It is the first of the type for 

the FAH and one of three being 
donated by the US Government, 
which has funded them 

through a multi-year Foreign 
Military Financing co-operation 
agreement.  This also includes 
a training programme for pilots, 
plus spares and support.  Two 
pilots and two maintenance 
personnel from the FAH have 
already been trained on the type.
The second aircraft is due to 

arrive in November, followed 
by the third in February 2016.  
They will be used for a variety 
of roles, including troop and 
cargo transport, response to 
natural disasters and medical 
evacuations, as well as supporting 
the fight against organised 
crime and drug trafficking. 

Brazil Signs Gripen 
NG Finance Deal
BRAZIL AND Sweden have signed 
a financing agreement for 36 
Saab Gripen NGs being acquired 
for the Força Aérea Brasileira 
(FAB – Brazilian Air Force) under 
the FX-2 programme.  The 
contract was signed during a 
ceremony on August 25 at the 
Brazilian Embassy in London.  
It follows negotiation of a 
revised financial package with 
reduced interest rates approved 
on August 5 by the Brazilian 
Senate – see Brazil Approves 
Gripen Funding, September, p20.
The purchase involves 28 

single-seat JAS39E Gripen NGs 
and eight twin-seat JAS39Fs 
with first delivery scheduled for 
2019 and the final aircraft due in 
2024.  The contract provides for 
15 aircraft to be manufactured in 
Brazil as part of the technology 
transfer agreement, which 
includes hardware integration, 
avionics, software and aircraft 
systems.  The eight two-seaters 
and seven of the single-seaters 
will be assembled locally. 

Above: Newly delivered Honduran Air Force Cessna 208B Grand Caravan EX FAH-019 taxies in at Roatan-Juan Manuel 
Galvez Airport following a fl ight from Base Aérea Teniente Coronel Hernán Acosta Mejía, Tegucigalpa-Toncontín 
International Airport, on August 14.  Mario Theresin

Additional Two 
Cirrus SR-22Ts 
for Chilen AF
TWO MORE Cirrus SR-22T 
aircraft have arrived in Chile to 
join the Fuerza Aérea de Chile 
(FACh – Chilean Air Force ) 
fleet.  They comprise N318GM 
(c/n 1107) and N343GM 
(c/n 1108), which will become 
FACh 237 and FACh 238, 
respectively, in FACh service.
On August 25 they routed from 

St Louis Downtown Airport, 
Illinois, via Tampa Executive 
Airport, Florida, to Key West 
International, Florida, continuing 
their delivery flight the 
following day to Owen Roberts 
International Airport, Grand 
Cayman, Cayman Islands, then 
onwards into Latin America.  
They are currently being 

prepared for handing over to 
the FACh by Cirrus Design’s 
Chilean agent, Aerocardal 
FBO at Santiago/Comodoro 
Arturo Merino Benítez 
International Airport.   
These will be the third and 

fourth SR-22Ts to enter FACh 
service, following delivery of the 
initial two in May 2013 – see 
News Briefs, August 2013, 
p9.  Álvaro Romero 
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Colombian Navy’s EU Deployment
AN ARMADA de la República 
de Colombia (ARC – Colombian 
Navy)/Comando de Aviación 
Naval (Naval Aviation Command) 
Bell 412EP, serial number 
ARC-225, has been deployed 
to support the European Union 
Naval Force’s (EU NAVFOR) 
Operation Atalanta anti-piracy 
mission off the coast of Somalia.  
The helicopter is operating from 
the 20 de Julio-class OPV-80 
offshore patrol vessel ARC 7 de 
Agosto (PZE 47), which sailed 
from Cartegena for a  five-month 
mission to protect World Food 
Programme (WFP) and African 
Union Mission in Somalia 
(AMISOM) shipping and to deter 
and disrupt piracy and armed 
robbery at sea.  The ship and 
its helicopter arrived in the Gulf 
of Aden on August 8 to begin 
counter-piracy operations.
The Bell 412EP is normally 

assigned to the Grupo Aeronaval 
del Caribe (Caribbean Naval 
Air Group) and its parent OPV 
usually patrols the waters which 
the drug traffickers cross to 
Mexico in fast boats and even 
semi-submersible vessels.  

The first two 20 de Julio-
class OPV-80s built by the 
Colombian government’s 
COTECMAR shipyard have been 
commissioned while a third is 
scheduled for completion in 2016. 
The 1,723-ton OPV-80s have 
heli-decks and a hangar capable 
of deploying Colombian Navy 
Aerospatiale AS555Ns armed 
with 20 mm GIAT cannons, or 
Bell 212s and 412s armed with 
GAU-127 miniguns or M240 
7.62 mm machine guns. 
The ARC 7 de Agosto completed 

a week-long pre-deployment 
programme at the Spanish Navy 
Combat Operational Qualification 
and Assessment Centre (CEVACO) 
at Rota in southwest Spain prior to 
joining Operation Atalanta.  With 
a crew of 65 personnel, the ship is 
commanded by Captain Darwin 
Alberto Alonso Torres and has 
a Spanish Navy liaison team on 
board to assist with co-ordination 
of day-to-day operations 
with the EUNAVFOR flagship 
landing platform dock ESPS 
Galicia (L 51).  David Oliver 

Argentina Flies Upgraded IA-63 Pampa III
A PROTOTYPE of the new IA-63 
Pampa III advanced training 
and light attack aircraft made its 
maiden flight on August 14 at 
the Fábrica Argentina de Aviones 
(FAdeA – Argentinean Aircraft 
Factory) facility in Córdoba.  The 
aircraft is a modified Pampa II 
(and originally an AT-63 Pampa) 
development aircraft, EX-03 (c/n 
2003), from the Centro de Ensayos 
en Vuelo (CEV – Flight Test Centre) 
of the Fuerza Aérea Argentina 
(FAA – Argentinean Air Force).
As part of the modifications, 

two Elbit Systems digital displays 

are incorporated into the 
analogue-digital glass cockpit, 
supplementing the previous 
single screen.  A new engine data 
gathering unit is also fitted.  The 
two new dashboard screens 
will comprise a central one with 
navigation instrument data, 
horizontal situation indicator 
(HSI), attitude direction indicator 
(ADI), altimeter, vertical speed 
indicator (VSI) and airspeed 
indicator (ASI); while the 
right-hand screen will have the 
engine-indicating and crew-
alerting system (EICAS) engine 

instruments.  The emergency 
artificial horizon, configuration 
panel, armoury switch and 
alarm indicators will remain 
unmodified in the original screen.
The aircraft will be fitted with a 

radar simulator and data link so it 
can be armed with semi-active or 
infra-red missiles, connected to a 
radar network system which can be 
naval, land- or AWACS-based.  The 
aircraft will be capable of launching 
radar-guided air-to-air and air-
to-ground missiles.  Juan Carlos 
Cicalesi and Agustín  Puetz 

Prototype upgraded IA-63 Pampa 
III EX03 during its maiden flight at 
Córdoba.  R Pablo Nieves/Ivan Amorelli

Argentina 
Retiring  
Mirage Fleet
ALL OF the Dassault Mirages 
remaining in Fuerza Aérea 
Argentina (FAA – Argentinean 
Air Force) service are to finally 
be withdrawn from use during 
November.  On August 13 to 
mark their imminent retirement, 
a farewell ceremony was held  
during an event to celebrate the 
103rd anniversary of the FAA, 
which was formed on August 10, 
1912.  The event was at Tandil Air 
Base, home of the Mirage fleet.
The Mirage has been in FAA 
service for over 40 years and 
amassed over 130,000 flight 
hours, but is now encoutering 
increasing obsolescence 
problems.  Argentina has for many 
years been examing options for 
replacement of the type.  Various 
offers from Brazil, China, France, 
Israel and Spain have all been 
publicised in the past, but none 
ultimately came to anything.
It now seems certain there 
will be a capability gap when 
the Mirages retire, as there is 
currently little or no funding 
available for a new fighter 
acquisition.  This lack of finance 
is the main stumbling block.  

Peru Approves 
Shooting-Down 
Drug-Running 
Aircraft
PERU'S LEGISLATURE has 
approved a motion to resume 
the aerial interdiction and 
shoot-down of aircraft involved 
in drug trafficking.  The country's 
Congress unanimously 
gave approval to the move 
in a vote on August 20.  
Peru had previously undertaken 
the practice, but the country 
called a halt to such operations 
14 years ago, after a Fuerza 
Aérea del Perú (FAP - Peruvian 
Air Force) pilot shot down an 
American missionary and her 
young daughter in an aircraft 
suspected of drug smuggling.  
Until that incident in 2001, 
the US had supported such 
operations, but since then 
it has been unhappy about 
any possible resumption of 
aerial interdiction missions by 
Peru.  Bolivia, Brazil, Columbia 
and Venezuela all currently 
also allow the practice. Above: Colombian Navy Bell 412EP ARC-225, which was delivered in January 

2014, patrolling the sea off Somalia as part of Operation Atalanta.  EUNAVFOR

19www.airforcesdaily.com #331 OCTOBER 2015

Visit www.airforcesdaily.com for daily 
news stories. E-mail the news team 
at milnews@keypublishing.com



CLAIM YOUR FREE 
RAFALE COCKPIT 
DVD WHEN YOU 
TAKE OUT A 2-YEAR 
OR DIRECT DEBIT 
SUBSCRIPTION TO

FREE
CLAIM YOUR FREE 

FREEFREEFREE

ONLINE PHONE POST
COMPLETE THE FORM AND POST TO

AIRFORCES MONTHLY, KEY PUBLISHING LTD, 
PO BOX 300, STAMFORD, LINCS, 

PE9 1NA, UNITED KINGDOM 

www.airforcesmonthly.com UK 01780 480404
OVERSEAS +44 1780 480404

FAX UK 01780 757812 
OVERSEAS +44 1780 757812

3 EASY WAYS TO ORDER... THIS FANTASTIC SUBSCRIPTION OFFER!



12 FOR THE PRICE 
OF 10

24 ISSUES FOR THE         
PRICE OF 19 PLUS FREE DVD

               UK                  12 issues  £45.00 24 issues  £84.99

         Europe           12 issues  £55.00 24 issues  £99.99

USA 12 issues  $75.00 24 issues  $137.50

Rest of the World   12 issues  £55.00 24 issues  £99.99

Signature .............................................................................................................Today’s date ...................................

OFFER CLOSE DATE: 31 OCTOBER 2015   PLEASE QUOTE: AF1015

Expiry date                 Security Code (3 digit code on reverse of card)  

I enclose a cheque for £ / $ ................................. made payable to Key Publishing Ltd
Please debit my Mastercard      Visa    for £ / $ ...............

DELIVERY DETAILS  (IF DIFFERENT)

Title       First name                         Surname
Address

Postcode                               Country
Email address

PAYER’S DETAILS
Title       First name                         Surname
Address

Postcode                               Country
Email address
Please complete to receive news updates and offers from us by email.

SPECIAL OFFER  (PLEASE TICK)

PAYMENT DETAILS

Please send gift card tick here   

MAKE HUGE SAVINGS 
when you pay by easy Direct Debit – just £9.99 every quarter

PLUS a FREE DVD!

  YES, I would like to subscribe to FREE

TELEPHONE TOLL-FREE: 
800-428-3003 

WRITE TO: 
AirForces Monthly, 3330 Pacifi c Ave, Ste 500, 

Virginia Beach, VA 23451-9828 

ALTERNATIVELY, ORDER ONLINE: 
www.imsnews.com/airforcesmonthly

QUOTING/ENTERING CODE: AF1015

864/15                       IMAGE: ARMÉE DE L’AIR/O.RAVENEL

INSTRUCTION TO YOUR BANK OR BUILDING SOCIETY TO PAY BY DIRECT DEBIT

Direct Debit UK only. If paying by Direct Debit please send in form. Free gift available on UK Direct Debit orders only. 
Payments are accepted by Direct Debit, cheque, Postal Order, Credit Card and US Dollar check. Payments by credit or debit card will be shown on your statement 

as Key Publishing Ltd. Key Publishing will hold your details to process and fulfi l your subscription order. Occasionally we may wish to contact you to notify you of special 
offers on products or events. If you do not wish to receive this information please tick here  or mention when calling. Gift subject to change. Any alternative gift will
be of equal or higher value. Please note: Free gift is only available on Direct Debit with a minimum 2 year subscription. Should you cancel your subscription earlier

then an invoice will be raised for the full price of the gift.

Please tick: UK Direct  Debit Quarterly  £9.99

6   5   8   9   6   0

AMERICAN READERS

WORTH

£12.49

RAFALE FRENCH AIR 
FORCE COCKPIT

Join us exclusive coverage of the French Air Force’s Dassault 
Rafale! Entering service for the French Air Force in 2006, 
the Rafale is a twin-jet able to carry out short or long range 
missions, reconnaissance, high accuracy strikes and 
nuclear strike deterrence. View inside Mont de Marsan Air 
Force base and witness footage of the Mali 
Missions in Africa... Feel the power of one
of the newest fi fth generation 
fi ghters in the world!



22 www.airforcesmonthly.comOCTOBER 2015 #331

NEWSNEWS

AFRICA

Moroccan CH-47Ds Delivered to Tangiers
THREE FORMER US Army 
CH-47D Chinooks acquired 
to boost the Royal Moroccan 
Air Force (RMAF) transport 
helicopter fleet arrived at the 
Moroccan port of Tanger-Med, 
Tangier, on August 15.  They 
came in on the US-registered 

cargo ship MV Liberty Pride 
and were unloaded the same 
day.  Their RMAF serials are 
CN-ALJ, CN-ALK and CN-ALL.
They were refurbished by 

Columbia Helicopters in its 
Military Maintenance Facility 
at Aurora (Oregon) State 

Airport, Oregon and the first 
to be completed was reflown 
on April 19 – see Three 
CH-47Ds Delivered to Morocco, 
September, p22.  All were 
repainted in full RMAF colours 
before being shipped out.  

Former US Army CH-47D Chinooks CN-ALJ and CN-ALK, ready for delivery to the Royal Moroccan Air Force, on the 
ramp outside the Columbia Helicopters facility in Aurora, Oregon, on July 14.  Forces Armée Royales

Nigerian Combat Jets in Northeast

ADDITIONAL NIGERIAN Air 
Force (NAF) combat aircraft 
have been deployed to the 
northeast of the country as part 
of counter-insurgency operations 
against the Boko Haram militant 
group.  Their arrival, announced 
on August 13 by the Nigerian 
military, will support the ongoing 
mission, which was renamed 
Operation Lafiya Dole (‘Restore 
Peace by All Means’ in the 
Hausa language) on July 19.  
Previously it had been known 
as Operation Zaman Lafiya 

(‘Restore Peace’), but the name 
was changed to reflect the 
military’s more determined 
efforts to stamp out terrorism 
throughout the country.
Specific aircraft were not 

mentioned in the official 
statement, but a photograph 
released at the same time 
shows three NAF Chengdu 
F-7NIs and three Alpha Jet Ns 
on the ramp at an unspecified 
airfield.  This appears to be Yola 
Air Base in Adamawa state, 
which is the only NAF base in 

the northeast of the country 
used by fast jets.  Both types 
have been seen operating from 
the base on various occasions 
over the past 18 months.
The F-7NIs are operated by the 

64th Air Defence Group at NAF 
Base Makurdi in Benue state, 
while the Alpha Jets are flown 
by 206 Wing of the 97th Special 
Operations Group at NAF Station 
Port Harcourt, Rivers State.  Both 
types are regularly detached 
elsewhere as needed, depending 
on operational requirements.  

Above: Three Nigerian Air Force F-7NIs and two Alpha Jet Ns, with a third Alpha Jet in the background, lined up on the 
ramp at Yola Air Base where they have been deployed to boost support for operations against Boko Haram.  Nigerian Army

Algeria Boosts 
Mi-26T2 Orders
ALGERIA HAS more than doubled 
its order for Mi-26T2 Halo heavy 
lift helicopters to 14.  An initial 
deal was thought to be for three, 
plus three options but Russia’s 
Interfax-AVN military news agency 
reported on August 19 that the 
order was for six helicopters, 
while a second contract has 
been signed for a further eight.
The first made its maiden flight 

from the factory at Rostov-on-
Don, Russia, on December 25 
last year (see Algerian Air Force’s 
First Mi-26T2 Flown, February, 
p24) and flight-testing on the 
second was under way by 
February.  Both have since been 
delivered to Algeria and are 
based at Biskra.  The helicopters, 
c/ns 34001212642/33-02 and 
34001212643/33-03, carried 
Russian serials 06807 and 
06808 for the delivery flights, 
although their Algerian serials 
are as yet unknown.  They were 
seen at Kefalonia, Greece, on 
June 8 and then arrived at 
Biskra Air Base, Algeria, the 
following day on completion 
of their delivery flights.  
The next two will be shipped 

before the end of this year and 
the remaining pair from the initial 
contract will follow early next 
year.  Deliveries of the second 
contract helicopters will follow 
with all eight due in service by 
the end of 2017.  Algerian pilots 
and technicians are being trained 
as part of these contracts.  The 
deal for the first six was signed on 
June 26, 2013, but it is unclear 
when the second was finalised. 

Operation 
Barkhane 
Rafale Swap
A CHANGEOVER of Armée de 
l’Air (French Air Force) Dassault 
Rafales deployed to N’Djamena, 
Chad, for Operation Barkhane 
has taken place.  On August 9, 
four Rafales arrived from France, 
after a more than a four-hour 
flight, to replace the aircraft and 
crews detached to N’Djamena 
for the previous two months.
The single-seat aircraft replace 

four two-seat Rafales that were 
flown back to France the following 
day.  The new arrivals will stay 
for four months, although crews 
will be rotated after two months, 
and replace aircraft that had 
completed more than 170 
sorties in 500 flight hours. 

Senegal Acquires Surplus TB30s from France
DETAILS HAVE  recently emerged 
of the acquisition of four SOCATA 
TB-30 Epsilon trainers for the 
Armée de l'Air Sénégalaise 
(SAF - Senegalese Air Force) fleet.
All are surplus former French 
Air Force aircraft that had been 
in storage at Chateaudun.  The 
first two  6W-ZEB (c/n 112, ex 
'315-YC') and 6W-ZEC (c/n 114, ex 
'315-YE') were delivered in March.  

They were followed in June by 
6W-ZEA (c/n 105, ex F-SEXV '4') 
and 6W-ZED (c/n 132, ex '315-YW').  
Previously, the SAF had taken 
delivery of another two TB-30s, 
also acquired from surplus French 
stocks, which entered service in 
March 2006.  Both are believed 
to be still current, although with 
few reports from the country, 
this is difficult to confirm. 

All are believed based at the 
Air Force School at Dakar-Yoff, 
the main SAF air base.
The SAF also still has 

outstanding orders for an 
AgustaWestland AW139 (see 
News Briefs, August 2013, p27)
and three Embraer A-29 Super 
Tucanos (see News Briefs, June 
2013, p19), none of which have 
been reported delivered as yet.  
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UAE Helicopters Train on USS Winston Churchill
FIVE UNITED Arab Emirates Air 
Force and Air Defence (UAEAF&AD) 
helicopters have recently been 
training on a US Navy ship.  The 
helicopters, from Group 28 of Joint 
Aviation Command, conducted 
day deck landing qualifications 
(DLQs) on August 11 and night 
DLQs the following day aboard the 
Arleigh Burke-class guided missile 
destroyer USS Winston S Churchill 
(DDG-81) while it was deployed 
with the US Navy’s Fifth Fleet.  
Three Bell 407GXs (2870, 2873 
and 2875) plus two UH-60M 
Black Hawks (2675 and 2677) 
participated.  They brought with 
them four instructor pilots (IPs), 
three of which were former US 
Army helicopter pilots, and one 
an Emirati. One of the retired US 
Army IPs said the UAE has to date 
accepted 14 of the 30 Bell 407GXs 
on order from Abu Dhabi-based 
NorthStar Aviation.  They can 
be armed with Hellfire missiles, 
GAU-19 machine guns, M-134 
miniguns or Hydra 70 rockets.  

Iomax Archangel Delivered to Middle East

Above: Iomax Archangel N801KH (c/n T660P-101DC) arriving at Luqa, Malta, on July 7 on its delivery fl ight to a customer 
in the Middle East, probably the UAEAF&AD.  Brendon Attard

AN IOMAX Archangel Border 
Patrol Aircraft (BPA) has been 
delivered to a Middle East 
customer.  The aircraft, N801KH 
(c/n T660P-101DC), routed from 
St John’s, Newfoundland and 
Labrador, to Santa Maria in the 
Azores on July 5, then passed 
through Luqa, Malta, on July 7, 
where it made a night stop before 
continuing its delivery flight.  
It was in an overall drab grey 
scheme, without any nationality 
markings or serial, and carrying 
only its US civil registration.
Jordan was reported as its 

destination, but this is thought to 
have merely been its next stop 
after Malta during its delivery 
flight.  The RJAF operates six of 
Iomax’s earlier Block 1 BPAs, 

which are based on the Air 
Tractor AT-802U, unlike the 
new Archangel BPA, which is 
based on the Thrush S2R-T660.  
The current RJAF AT-802U 
BPAs were passed on by the 
UAE Air Force and Air Defence 
(UAEAF&AD) which is replacing 
them with 24 new Archangels.
Iomax reported during the 

Paris Air Show in June that the 
UAEAF&AD had accepted its 
first Archangel in the USA.  It 
was said to be the second 
production aircraft, thought to 
be N802KH (c/n T660P-102DC).  
Deliveries are due to take place 
at a rate of approximately one 
per month until January 2016, 
after which the rate for the 
remaining 18 will increase to 

two deliveries per month until 
completion of the order.  
There has been no confirmation 

as yet of any deliveries, but the 
aircraft passing through Malta 
could be the first one to arrive 
in-country.  A further aircraft 
currently registered to Iomax, 
N803KH (c/n T660P-103DC), is 
also likely to be for the UAEAF&AD 
contract.  Thrush Aircraft 
has also registered six other 
S2R-T660 aircraft, comprising 
N804KH (c/n T660P-104DC), 
N805KH (c/n T660P-105DC), 
N806KH (c/n T660P-106DC), 
N807KH (c/n T660P-107DC), 
N808KH (c/n T660P-108DC) and 
N809KH (c/n T660P-109DC), 
which are also expected to be 
for Archangel conversion. 

Third C-130J-30 
Shimshon 
Delivered to Israel
AN ADDITIONAL Lockheed 
Martin C-130J-30 Super 
Hercules has entered Israeli 
Air Force (IAF) service.  The 
IAF announced on August 20 
it had arrived at Nevatim Air 
Base in southern Israel to join 
103 ‘Elephants’ Squadron.
The new C-130J-30, serial 

number 665, is the third to enter 
IAF service and was noted on 
its delivery flight routing from 
St John’s, Newfoundland, and 
Labrador, Canada, direct to 
Pisa-San Guisto International 
Airport, Italy on August 17.  It 
arrived at Nevatim on August 19.
The type is known by the 

Hebrew name ‘Shimshon’ 
(Samson) in Israeli service.  The 
first IAF example, 661 (c/n 5723), 
arrived at Nevatim on April 9, 
2014 – see Israeli Air Force’s First 
C-130J-30 Arrives at Nevatim, 
June 2014, p24.  The second was 
662 (c/n 5742), which followed 
later in the year, passing through 
St John’s on August 25 during 
its delivery flight.  Israel has firm 
orders for four aircraft, leaving 
just one more Shimshon to be 
delivered.  Options are held on a 
further five, with long-lead items 
having already been ordered 
from Lockheed Martin for the first 
two of these optioned aircraft. 

First IS Air 
Strike by French 
Atlantique 2 
A FRENCH Aéronautique 
Navale (French Naval Aviation) 
Atlantique 2 has carried out 
the type’s first air strike as part 
of Operational Chammal, the 
French contribution to coalition 
operations against IS (Islamic 
State)  in Iraq.  On August 19, 
the ATL2 joined a patrol of 
Armée de l’Air (French Air Force) 
Mirage 2000s in a pre-planned 
mission which led to destruction 
of an IS building used for 
transit and command and 
control operations.  The ATL2 
launched a laser-guided bomb.   
On August 17, the 200th 

Operation Chammal air strike 
was completed, having already 
exceeded 1,000 missions 
during July.  These were 
achieved in just under a year 
- Operation Chammal began 
on September 19, 2014. 

Above: UAEAF&AD Bell 407GX 2875 landing on the US Navy guided-missile 
destroyer USS Winston S Churchill (DDG-81) on August 11.  The helicopter was 
one of three of the type, along with two UH-60M Black Hawks, all from the UAE's 
Joint Aviation Command, which carried out day and night deck landing 
qualifi cation training on the ship over a two-day period while it was deployed in 
the US Fifth Fleet area of operations.  



MAKS 2015

Above: Russian Helicopters unveiled 
this full-scale mock-up of a proposed 
high-speed helicopter technology 
demonstrator at MAKS.  The new 
fl ying laboratory will be based on the 
Mi-24K, with the main design change 
being installation of a new rotor design 
incorporating the latest Russian 
developments in aerodynamics, 
manufacturing technology and 
strength.  The project will fl ight-test 
the new rotor blades, a variety of 
wing aerodynamic modifi cations, plus 
vibration and stress during high-speed 
fl ight.  The Mil Moscow Helicopter 
Plant is completing the prototype, 
with fi rst fl ight planned for December 
2015.  It is intended to initially reach 
fl ight speeds of 248mph (400km/h), 
later increasing this to 280mph 
(450km/h).  Alexander Mladenov

New High-Speed Helicopter DemonstratorIl-112V 
Prototype 
Being Built   
ILYUSHIN CLAIMS the new 
Il-112V tactical transport will 
contain all-Russian parts 
and assemblies and that 
only three Ukrainian-made 
items have to be replaced 
in the foreseeable future.
According to Nikolay 

Talikov, Ilyushin’s Deputy 
General Director, first metal 
has been cut at the VASO 
plant in Voronezh for parts 
intended for the prototype. 
The development contract 

was signed between Russia’s 
United Aircraft Co and the 
defence ministry in December 
2014.  The prototype is 
expected to make its maiden 
flight in mid-2017 and series 
production is set for launch in 
2019, after the completion of 
an exhaustive joint state testing 
and evaluation programme. 
The Il-112V will replace the 

An-26 operated by the Russian 
Air Force for tactical transport 
and will also be procured by all 
other Russian air arms currently 
operating the An-26, such as 
the Russian Naval Aviation 
Service, the interior ministry 
and the Federal Security 
Service (which could also order 
a maritime patrol derivative). 

Kamov Ka-52K 
On Show

Above: The Kamov Ka-52K on show at MAKS, one of four pre-series examples 
of this shipborne derivative of the Ka-52 attack helicopter, was displayed with a 
new NPK SPP targeting payload under the nose, which is believed to have been 
tested on behalf of a possible foreign customer.  Alexander Mladenov

Military Il-96 Production to Continue 
VASO’S PLANT in Voronezh is 
enjoying a stable Ilyushin Il-96 
production programme, including 
several new versions developed 
for the Russian Air Force and other 
military organisations in Russia.
According to United Aircraft 

Corporation’s (UAC) President, Yury 
Slusar, the Il-96 is set to remain 
in production until at least 2020, 
with an annual output of two to 
three aircraft in special mission 
configurations for military and 
government customers in Russia.
Slusar noted that the aircraft 

has yet to exhaust its huge 

upgrade potential, suggesting 
more new versions are planned. 
UAC plans to develop a family 

of military versions including the 
Il-98-400TZ tanker ordered by the 
Russian Air Force.  The first of two 
on order, reworked from existing 
Il-96-400s, is due for roll out in 
2018, with follow-on orders likely. 
Another version to be ordered 

soon by the Russian military will 
be configured for the airborne 
command and control role. 
The Russian military has 

ordered 11 Il-96s to date, 
with more planned. 

RSK MiG Short-Term Business Plans 
SERGEY KOROTKOV, Director 
General of RSK MiG, has revealed 
that  his company’s backlog 
for the production of tactical 
combat aircraft has reached 
about $4 billion worth of orders. 
This year the company is set to 

deliver 32 aircraft to domestic 
and international customers, 
the latter category including 
eight MiG-29K carrier-capable 
fighters destined for the Indian 
Navy.  By February 2016, India 
is expected to have taken 33 
out of 45 MiG-29K/KUBs.
In addition, during 2015 and 

2016, the Russian Navy will take 
on a total of 16 MiG-29K/KUBs.  
According to Korotkov, RSK MiG 
is also set to sign a contract for 

MiG-35 fighters for the Russian 
defence ministry by the end of 
2015 or early 2016 at the latest.
Earlier, the Russian Air and 

Space Forces Commander-in-
Chief, Col Gen Viktor Bondarev, 
hinted that the first MiG-35s 
are expected be taken on 
strength in 2018.  A total 
of 30 are to be purchased, 
with deliveries scheduled 
for completion in 2020. 
Korotkov meanwhile refuted 

news, released by Turkish 
sources on August 16, that 
the Syrian Air Force has taken 
delivery of MiG-31 long-range 
interceptors supplied by Russia.  
“We have never delivered such 
aircraft to Syria,” he claimed. 
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Alexander Mladenov 
reports from the MAKS 
2015 International 
Aviation and Space 
Salon, held at Zhukovsky 
from August 25-30.



New Guided Munitions from Tactical Missiles Corp 
RUSSIA’S MONOPOLIST 
company in the development 
and production of air-to-air and 
air-to-surface guided munitions, 
Tactical Missiles Corporation 
(TMC), displayed a series of 
new air-launched weapons for 
the first time at MAKS 2015. 
The Grom (Thunder) family 

of guided munitions, based 
on the guidance and warhead 
technology proven on the brand-
new Kh-38 air-to-surface missile, 
is being offered in two versions.
The first is the Grom-E1, 

displayed suspended under 
the port innermost pylon of the 
MiG-35 prototype.  The variant 
is earmarked to be used for the 
testing and evaluation campaign 
of the new munition, mainly 
touted for export customers, 
but the company also hopes it 
will be ordered for domestic use 
by the Russian Air Force for its 
new-generation tactical fighters.
TMC’s Director General, Boris 

Obnosov, claims that the Grom 
family of guided munitions has 

already been submitted for testing.
The Grom-E1 is a guided 

munition using satellite/INS 
guidance and fitted with a rocket 
booster and folding wings, while 
the Grom-E2 is a glide bomb 
with folding wings.  In addition 
to the satellite/INS guidance 
system (using both GLONASS 
and GPS systems), already 
proven on the Kh-38MK tactical 
air-launched missile, the Grom 
family can also be fitted with 
other guidance systems such 
as an active radar seeker. 
Launch weight of the Grom-E1 

is in excess of 1,322lb (600kg) 
and its warhead weighs up to 
661lb (300kg).  The unpowered 
Grom-E2 munition has a warhead 
weighing some 992lb (450kg). 
The Kh-59MK2 stand-off weapon 

is another new guided missile 
from TMC, shown for the first time 
at this year’s MAKS.  It uses the 
guidance technology and other 
design features inherited from 
the existing long-range Kh-59M 
missile but has an all-new shape 

tailored for low observability 
in the radar spectrum.
With a maximum range of 

156nm (290km) the Kh-59MK2 
is intended to be used against 
fixed targets, with infrared 
contrast against the surrounding 
background.  The missile 
has folding wings and can be 
accommodated in the internal 
weapons bay of the new Sukhoi 
T-50 (PAK-FA) fifth-generation 
fighter as well as under the 
wings, or on the fuselage pylons 
of, Su-30MK, Su-34, Su-35, 
MiG-35 and MiG-29K multi-role 
fighters fitted with the relevant 
launch control avionics boxes and 
AKU-58 catapult launcher units.
It uses a combined guidance 

system, with satellite/INS 
guidance after launch and 
terminal guidance provided by an 
infrared seeker, plus autonomous 
scene-matching guidance or man-
in-the loop steering commands 
needed for achieving a precise hit.
Its circular error probable (CEP), 

as claimed by TMC, is between 10 

and 16ft (3 and 5m).  The missile 
weighs up to 1,697lb (770kg), 
is 13ft 9in (4.2m) long and its 
warhead can be either shaped-
charge or penetration-type.
Cruise speed is between 405 

and 540kts (750 and 1,000km/h) 
and its flight altitude can be 
between 165 and 985ft (50 and 
300m) depending on the terrain.  
Another new air-launched 

missile presented by TMC 
at this year’s MAKS is the 
Kh-58UShKE – a derivative of the 
well-known anti-radar missile, 
with a maximum range of 132nm 
(245km) when launched from 
high altitude and at high speed, 
reduced to 40nm (75km) in the 
case of low-altitude launch.
It has folding wings enabling 

internal carriage by the T-50 and 
comes with an infrared seeker 
in the terminal flight phase for 
increased hit probability when 
employed by modern radar 
systems that can stop emitting 
on detecting an anti-radar missile 
launched against them. 

Above: Russian Navy Sukhoi Su-30SM ’38 Blue’ displaying at MAKS.  This was the fi rst time the Russian Navy variant 
had appeared at the show.  The fi rst three of the type entered Russian naval service in July last year, two more were 
delivered on August 17 this year and three more are due in September and October.  A contract for eight more for 
delivery in 2016-7 was signed on September 7.  It is planned that more than 50 will enter service by 2020.  MAKS

Two Il-76MD-90 
and a Tu-214 
ordered by 
EMERCOM 
RUSSIA’S MINISTRY of 
Emergency Situations 
(EMERCOM) announced that it 
had placed orders at this year’s 
MAKS for two Ilyushin Il-76MD-90 
heavy transport aircraft and one 
Tupolev Tu-214.  The latter will be 
outfitted for passenger transport.  
No further details were revealed 
and the planned delivery 
schedule is unknown. 
EMERCOM had a Beriev 
Be-200ChS amphibian and 
two Ka-32A11VS helicopters 
on display at MAKS. 

Left: Making its debut at MAKS 
was this highly-modifi ed Antonov 
An-2 demonstrator, RA-2519G.  
Developed by the Siberian Research 
Institute of Aviation (SIBNIA), it fi rst 
fl ew on June 10.  An unspecifi ed 
new turboprop engine, driving a fi ve-
bladed propeller, has been installed, 
along with carbonfi bre composite 
wing panels, spars and ribs, which 
were manufactured by the 
Novosibirst Aviation Plant.  The 
bracing for the upper wing is pro-
vided by winglet-like end plates on 
the lower wing.  The changes 
increase speed by 50% and also 
bring the minimum fl ying speed of 
the aircraft ‘close to zero’, a 
characteristic that was proven on 
the maiden fl ight.  MAKS

Highly-Modifi ed An-2 
Demonstrator

Russian Navy Su-30SM Debuts at MAKS
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Chinese JH-7As at Aviadarts 2015
A HIGHLIGHT of Russia’s 
Aviadarts 2015 were Chinese 
People’s Liberation Army Air 
Force (PLAAF) Xian JH-7A fighter-
bombers.  They were making 
the type’s first visit to the event, 
participating in the international 
stage of this military aviation 
competition, during which 
they operated from Ryazan-
Dyagilevo Air Base.  Also taking 
part this year were Belarusian 
Air Force and Air Defence 
Corps Su-25 Frogfoot close air 
support aircraft, together with 
Kazakhstan Air Defence Force 
MiG-29 Fulcrums, Su-25s, Su-27 
Flankers and Mi-8 helicopters.
Russian participation included 

MiG-29SMT, Su-24M, Su-25, 
Su-30SM, Su-34 and Su-35 
fighters, plus Il-76 transports and 
Tu-22M3 bombers, in addition to 
Ka-52, Mi-28N, Mi-26 and Mi-35 
helicopters.  Aviadarts formed 
part of Russia’s International 
Military Games, which took 
place from August 1-15.  Scores 
were tallied in seven primary 
aviation categories: fighter jets, 
bombers, attack aircraft, military 
transport, long-range transport 
and army attack helicopters.
More than 50 teams, including 

100 pilots, were involved in the 
international element.  Three 
Russian air bases in the Bryansk, 
Kaluga and Ryazan regions 

were used for the competition.  
The all-Russian stage of the 
competition had been held from 
May 27 to June 1, at Pogonovo 
Air Base in Voronezh and at 
the Lipetsk Aviation Centre.  
The winners in each category 
went forward to compete in 
the international element.
Aviadarts is intended to test 

the aircrews’ accuracy in firing 
rockets and guns at ground 
targets, crew co-operation, aerial 
reconnaissance and air combat.  
Also for the first time, Russian 
teams competed in an aerobatics 
element.  This year Aviadarts 
primarily used the Dubrovichi 
range in the Ryazan region, which 

has been totally reconstructed.  
Last year’s competition used 
the Pogonovo range.
A demonstration flight 

programme, dubbed Aviamix, 
took place on August 2, before 
the competition got under 
way the next day.  This gave 
participating nations a chance 
to show off their aircraft in a 
parade over the Dubrovichi 
range.  They also demonstrated 
gun and rocket firing at targets 
on the range.  Russian aerobatic 
teams, including the Russian 
Knights, Swifts, Falcons of Russia 
and Berkuty, also took part.  A 
more detailed Aviadarts report 
will appear next month. 

Chinese People’s Liberation Army Air Force Xian JH-7A 30796 arriving at Ryazan-Dyagilevo Air Base, Russia, on July 25 for Aviadarts 2015. The aircraft is from the 
28th Ground Attack Division/83rd Air Regiment at Hangzhou-Jianqiao.  Andrey Zinchuk

Kazakhstan Air Defence Force Su-27 Flanker ‘17 Yellow’ was one of the non-
Russian participants in this year’s Aviadarts competition.  Russian MOD

One of the targets on the Dubrovichi range used during Aviadarts was this 
retired MiG-29 Fulcrum.  Russian MOD

Belarus Orders Yak-130s and Mi-8MTV-5s
BELARUS HAS doubled its order 
for Yakovlev Yak-130 combat 
training aircraft to eight, with 
finalisation of an agreement to 
purchase four more.  The contract 
between the Ministry of Defence 
of the Republic of Belarus and 
Irkut Corporation was signed 
at the MAKS 2015 International 

Aviation and Space Salon in 
Zhukovsky on August 26.
Belarus had signed contract 

on December 18, 2012, for an 
initial four Yak-130s, plus options 
on a further four, the latter 
having now been firmed up.  
After being airfreighted into 

Belarus in two batches on 

April 16 and 18, they were 
inducted into service at Lida on 
April 27 - see First Belarusian 
Yak-130s Delivered, June, p28.
When speaking to reporters on 

August 12, the Commander of 
the Belarusian Air Force and Air 
Defence Force, Major General 
Oleg Dvigalev, also revealed that a 

contract had been signed in June 
for 12 Mi-8MTV-5 helicopters.  
He said that the existing fleet was 
also being refurbished, including 
An-26s and Mi-26s, while 16 
MiG-29 engines have completed 
overhauls.  Contracts have also 
been signed for repair of six 
Mi-24s and overhaul of Il-76s. 



KeyPublishing isEurope’s foremost transportpublisherand is renownedaroundthe

globe for itswide rangeofmagazinesandmedia.Thecompanyproducesmarket-

leadingpublicationsand its aviationportfolio includesAIR International,AirForces

Monthly,AirlinerWorld,CombatAircraft, FlyPast andAviationNews.

Weare looking to recruit a Sales Executive toworkwithinourAviation team.Reporting to

theSeniorAdvertisementManager, Aviation, youwill be responsible for lookingafter the

advertisingneedsof your customers.

Youwill possess the followingexperience:

• Aminimumof twoyears sales experience

• Successful key accountmanagement

• A track record inexceeding individual and teamsales targets

• Newbusinessdevelopment

• Strongnegotiation skills

Youwill be:

• Self-motivatedandpossess aproactive attitude to conductingbusiness

• Dedicated tofindingcreative sales solutions

• Able toworkwell underpressure andmeetdeadlines

• Competitive, ambitious andgoal-orientated

• Friendly, sociable andoutgoing

• Aproviderof excellent customer service

Whilst not essential, interest inor experienceof aviationwouldbebeneficial.

In return, KeyPublishingoffers excellent rewards and incentives; 25daysholidayper year,

a companypension scheme, agreat environment for learningandcareerdevelopment, as

well as theopportunity togetout andmeet customers and readers at events.

KeyPublishingLtd is anEqualOpportunities Employer andwelcomesapplications from

all sectionsof the community. Applicantswill be invited for interviewbasedonmerit.

If youareup to the challengeandwant the chance toworkwithin a fun, dynamic sales

team,please send/email yourCVwitha covering letter for theattentionof IanMaxwell,

SeniorAdvertisingManager, Aviation, statingwhyyouare the right candidate for this role.

Alternatively call Ianon+44 (0) 1780755131 to register your interest.

Sales Executive, Aviation

The closing date for applications is Friday 16 October 2015.

Contactdetails: IanMaxwell - Senior AdvertisingManager, Aviation

KeyPublishing Limited, POBox100, Stamford, Lincolnshire PE9 1XQ

Tel:+44 (0)1780755131 Email: ian.maxwell@keypublishing.com

Website:www.keypublishing.com

1-12 Apr USA: NAS Key West & Sun ‘ Fun Airshows & Aviation Sites Of Florida incl Piper Aircraft Factory,
Fantasy of Flight & Valiant Air Command Museums.

1-10 May RUSSIA: Moscow: Great Patriotic War Victory Day Parade, Red Square & Aviation Museums

Mid May SPAIN: NATO Tiger Meet, Zaragoza Airbase; Zaragoza hotel. 5-day tour. In addition to Spotters
Days we also include full day at end of runway.

Late May BELARUS: long weekend trip to fly in Soviet aircraft, eg, IL-18, IL-76, An-12 & Tu-134

Late May/Early Jun FINLAND: Airshow, Aviation Museums & Bear Spotting. Await confirmation of airshow.

27 May-5 Jun GERMANY: ILA Aero Exhibition & Airshow, Berlin; Minsk, Belarus; & Warsaw & Deblin, Poland.
Optional long weekend just to Berlin.

7-11 June (tba) TURKEY: Anatolian Eagle, Konya. Hotel confirmed.

23-31 Jul/6 Aug USA: Oshkosh; 6 full days at the show. Opt Ext to USAF Museum, Dayton & Nat Air & Space,
Udvar Hazy Museums in Washington D.C.. Hotel near the White House.

28 Jul-1 Aug HUNGARY: Hungarian Air Force Int’l Airshow. 4days visiting several museums in addition to
“Arrivals Day” and 2 full days at the airshow.

Dates TBA REPUBLIC OF CHINA: Air Force Base Visits TBC

11-17 Sep BULGARIA: Air Force Bases: all the airbases of the Bulgarian Air Force (TBC), and military
aviation museums and collections.

Sep TBA CANADA: Air Force Bases; tours of major airbases of all the major airbases; to coincide with an
airshow.

17-28 Nov FALKLAND ISLANDS: airfields & battle sites incl Argentinian Air Force aircraft; local wildlife

26 Nov-5/12 Dec CHILE: Air Force, Army & Naval Aviation Bases: Opt 1 Week Extension to the Falkland Islands
airfields & battle sites incl Argentinian Air Force aircraft; local wildlife

MOST ITINERARIES NOW ON OUR WEBSITE.

2016 PROVISIONAL
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

www.uasconference.com
Register online or call us on +44 (0) 20 7827 6000

BOOK BY JULY 17TH AND SAVE £300 • BOOK BY SEPTEMBER 30TH AND SAVE £100

PLUS AN INTERACTIVE HALF-DAY

PRE-CONFERENCE WORKSHOP
WEDNESDAY 18TH NOVEMBER 2015

12.30PM – 5.30PM

Counter-UAS: The

Next Arms Race?

Hosted By:
Squadron Leader (Ret'd) Keven

Gambold, CEO, Unmanned

Experts

EXPERT PANEL INCLUDES:
• Lieutenant Colonel Matthew A. Dooley, Chief Unmanned Ground Systems/Lethality
Branch, HQ TRADOC United States Army*

• Colonel Robert Kiebler, Commander, 49th Wing, Holloman AFB, United States Air
Force

• Colonel Enrique Martinez, Chief of the Acquisition Programs Section, Spanish Air
Force

• Colonel Birger Mejlholm, Commander, Danish Army Intelligence Centre, Danish
Army

• Captain Nicklas Fredriksson, Squadron Commander 2iC, TUAV, Swedish Armed
Forces

• Intendant Carlos Henrique Madureira Ribeiro, Head of Operations, Portuguese
Police Force

• Jean-Youri Marty, Deputy Director, Capability, Armament & Technology
Directorate, European Defence Agency

• Tom Buckner, RPAS & Airworthiness Staff Officer, NATO HQ

CHAIRMAN 2015:

• Squadron Leader (Ret’d) Keven Gambold, CEO, Unmanned Experts

2015

Holiday Inn

Kensington Forum,

London, UK

Unmanned
Aerial Systems

19th & 20th

NOV

SMi present their 15th annual conference on…
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Turkey to 
Donate 34 T-37s 
to Pakistan
TURKEY PLANS to supply 34 
surplus Cessna T-37 jet trainers 
to Pakistan free of charge.  The 
Commander of the Turkish 
Air Force, General Abidin Unal, 
informed his counterpart in 
the Pakistan Air Force (PAF), Air 
Chief Marshal Sohail Aman, of 
the donation when they met 
recently, according to reports 
in the Pakistani media on 
August 20.  While the aircraft 
were widely reported as T-38s 
in the press, PAF sources have 
confirmed they are T-37s.
They are expected to be handed 

over before the year-end.  They 
will meet the PAF’s requirements 
for at least the next decade.
The Turkish Air Force has had 24 

T-37Bs and 34 T-37Cs in storage 
for more than three years since 
the type was grounded after a 
fatal crash on January 16, 2012. 
It seems likely the T-37Cs will be 
chosen for transfer as the number 
in store equates to the figure 
revealed for release by Turkey.
The PAF flies both the T-37B 

and T-37C and originally had 
35 T-37Bs in service, but these 
have been withdrawn.  However, 
40 more ex-USAF examples, 
were acquired, in two batches of 
20, with deliveries from around 
2011.  Around 27 T-37Cs are also 
believed to remain in PAF service 
out of 40 originally acquired.  

Thailand’s First Four EC725s
AIRBUS HELICOPTERS has 
delivered an initial four EC725 
Cougars to the Royal Thai Air 
Force (RTAF).  The helicopters, 
serials 20301, 20302, 20303 
and 20304, have joined 2 
Wing/203 Squadron at Lop Buri 
Air Base and were expected to 
begin operations before the end 
of August.  They will replace the 
UH-1H Iroquois with the unit.
The Cougars will be used by 

the RTAF for search and rescue 

(SAR), combat SAR, troop 
transport and other duties. 
The manufacturer announced 

completion of deliveries on 
August 25, saying  that delivery 
of the final helicopter had 
just been completed.  The 
first had been handed over 
in the factory at Marignane, 
France, on February 18 (see 
Thai Air Force’s First SAR/
CSAR EC725, April, p30), 
following which the first three 

were shipped to Thailand, 
where they were formally 
accepted in a ceremony 
at Lop Buri on June 3.
The order for the four EC725s 

was announced by the company 
on September 18, 2012.  A 
further two examples were then 
ordered on October 22, 2014 – 
see Royal Thai Air Force Orders 
Two More EC725s, December, 
p31.  The latter pair will be 
delivered to the RTAF next year.  

Left: The fi rst two Royal 
Thai Air Force EC725s, 

20301 and 20302, during 
a pre-delivery test fl ight 
along the French coast 

on March 30. Airbus 
Helicopters/Anthony Pecchi

Indonesian Air Force Retires T-34C Fleet
INDONESIA HAS retired 
its last Beech T-34C Turbo 
Mentors.  Ten of the remaining 
11 airworthy Tentara Nasional 
Indonesia – Angkatan Udara 
(TNI-AU – Indonesian Air Force) 
T-34Cs conducted the final 
long-range navigation flight 
with the type on August 12.  
The last leg of the sortie was 
flown from Iswahyudi Air Base, 
Madiun, to Adisutjipto Air Base, 
Yogyakarta, where the type was 
operated by Skadron Pendidikan 
(Training Squadron) 102.
Six flying school students from 

course 88 and eight instructors 
flew the final navigation flight, 
which is the last stage of the 
flying training syllabus.  The 
last two aircraft to land after the 
last sortie were LD-3402 and 
LD-3421 at 1344hrs.  The flight 
had been led by the 102 Skadron 
commander, Lt Col Feri Yunaldi, 
who is also the team leader of 

the TNI-AU’s Jupiters aerobatic 
display team.  The surviving 
aircraft will be placed in storage, 
but maintained in airworthy 
condition until Indonesia’s Air 
Force Headquarters decides 

their fate.  Unconfirmed sources 
suggest that they may be donated 
to the Philippine Air Force.
Twenty-five T-34C-1s, known 

locally as ‘Charlies’, were 
delivered to the Tentara Nasional 

Indonesia – Angkatan Udara 
(TNI-AU – Indonesian Air Force) 
for the basic training roles.  They 
arrived in two batches to replace 
the older model T-34A Mentors, 
which had been in service from 
1962 until 1978.  The first 16 
entered service in 1978, followed 
by a further nine in 1984.  At least 
ten were written-off in accidents.
Almost all Indonesian military 

pilots (and several civilian pilots) 
flew this tough and reliable basic 
trainer after graduating from their 
elementary flying course using 
the Swiss/Italian-made AS-202 
Bravo.  Flying School students 
spent some 120 hours on the 
type during training.  The T-34C’s 
role has been taken over by the 
Grob G120TP, 24 of which are 
now in service.It replaces two 
TNI-AU types - the FFA AS-202 
which acts as the elementary 
trainer and T-34C as the basic 
flying trainer.  Alex Sidharta 

Above: Indonesian Air Force Beechcraft T-34C-1 Turbo Mentors LD-3416 and 
LD-3419 taxi out for a training sortie from their base at Adisutjipto, Yogyakarta, 
on March 18, 2011.  These were two of the surviving aircraft that remained in 
service when the type made its fi nal fl ight in Indonesian service on August 12.  
Alex Sidhatra
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Japan and Taiwan Order Sniper ATPs
TAIWAN HAS become the 
20th international customer 
to choose Lockheed Martin’s 
Sniper Advanced Targeting 
Pod (ATP) to fulfil its precision 
attack requirements.  The pod 
will be fitted to the Republic 
of China Air Force’s F-16s.
Announcing the initial contract 

on August 13 the company said it 
will provide two Sniper ATPs and 
integration support to Taiwan.  
It will also provide integration 
support of LANTIRN targeting 

and navigation pods on Taiwan’s 
recently upgraded F-16s.
This was the second contract 

success in less than a week for 
the Sniper ATP.  On August 10, 
Lockheed Martin had revealed a 
direct commercial sale contract 
through Mitsubishi Heavy 
Industries (MHI) to integrate 
the pod onto the Japan Air 
Self-Defense Force’s (JASDF’s) 
Mitsubishi F-2 aircraft.
This initial JASDF contract, 

awarded last year, includes a 

Sniper pod, spares and support 
equipment for integration.  The 
F-2 is the eighth aircraft platform 
to be equipped with Sniper ATP, 
joining variants of the F-15, F-16, 
F-18, A-10, B-1, B-52 and Harrier.
Lockheed Martin will work 

with MHI, the prime aircraft 
manufacturer, to complete 
Sniper ATP integration on the F-2.  
Follow-on contracts are expected 
to include additional pods, 
spares, logistics and support 
equipment for the F-2 fleet. 

TEN NEW helicopters recently 
entered Philippine Air Force 
(PAF) service.  Defence 
Secretary Voltaire Gazmin 
presided over their formal 
induction in a ceremony at the 
PAF headquarters at Colonel 
Jesus Villamor Air Base, Pasay 
City, Manila-Ninoy Aquino 
International Airport on August 17.  
The eight Bell 412EP utility 

helicopters and two armed 
AgustaWestland AW109E Powers 
had been delivered over the 
previous two months prior to 
undergoing technical inspections 
and flight tests before acceptance.
The 412EPs were ordered 

through a 4.8 billion pesos ($106 
million) contract with Canadian 
Commercial Corporation on 
March 28, 2014 and the first two 
arrived in the Philippines in June 
of this year.  Three are in a VIP 
configuration and colour scheme 
and are being assigned to the 
250th Presidential Airlift Wing’s 
252nd Helicopter Squadron 
at Villamor.  The other five, in 

standard overall dark green 
camouflage, will supplement the 
Huey helicopters of the 205th 
Tactical Helicopter Wing, which 
has detachments at various bases.  
They will undertake medium-lift 
missions plus humanitarian 
and disaster relief operations.
The AW109E Powers (serials 

815 and 816) are part of a batch 
of eight in a 3.4 billion peso order 
announced by AgustaWestland 

on November 6, 2013.  PAF 
spokesman Colonel Enrico 
Canaya said that the remaining 
six are due to arrive before the 
end of this year.  Armed with .50 
calibre machine guns and 2¾in 
rocket pods, they will be used 
as attack helicopters, as well as 
for aerial reconnaissance and 
close air support with the 15th 
Strike Wing at Danielo Atienza 
AB, Cavite, Sangley Point. 

Ten New Helicopters Join Philippine Air Force

Above: All ten of the new Philippine Air Force (PAF) helicopters lined up for the official induction ceremony on August 17 at 
Villamor Air Base.  The five standard utility Bell 412EPs are in the front row, with the two AW109E Powers behind and the 
three VIP Bell 412EPs in the third row.  Some of the PAF’s existing fleet, comprising a C295 and F27 in the centre, flanked 
by two W-3 Sokols on the left and two UH-1H Hueys to the right, form the backdrop.  PAF

Above: Two of the three new VIP Bell 412EPs, led by 6687, fly in on August 17 
for their induction into Philippine Air Force service.  PAF

Fuji Awarded 
Contract for 
Japan’s UH-X
FUJI HEAVY Industries (FHI) has 
been awarded a contract for 
150 multi-purpose helicopters 
to replace the Japan Ground 
Self-Defense Force (JGSDF) 
Bell UH-1J Iroquois fleet.  The 
contract was announced on 
September 2 by Bell Helicopter, 
a long-term partner of FHI, which 
will base its new UH-X on the Bell 
412EPI.  The new helicopter will 
be used for island defence and 
disaster relief efforts, with the 
type expected to be first fielded 
with the JGSDF from 2021.  
The Fuji-Bell team will now initiate 

the development programme, 
including collaboration on design 
and industrialization of the 
helicopter.  Manufacturing will 
take place at the FHI facility in 
Utsunomiya, Japan, with all 150 
helicopters being delivered over 
a period of 20 years from 2021.  
Japan’s Ministry of Defence 

had announced selection 
of the Bell-FHI team for the 
requirement on July 17, 
beating two rival offers from 
Airbus Helicopters/Kawasaki 
Heavy Industries (KHI) and 
AgustaWestland teamed with 
Mitsui and Co.  Subsequently, 
Airbus Helicopters expressed its 
surprise at the choice, saying its 
offering, in conjunction with KHI 
was a clean-sheet design, based 
on its newly-developed H160 
model, which the European 
manufacturer said would 
ensure mission superiority 
and future growth potential for 
both the domestic and global 
market.  Airbus noted that Japan 
has chosen an “existing and 
old-fashioned platform which 
will be more than 60 years old 
at UH-X entry into service.” 
The Japanese MOD said that 

the Fuji-Bell offer surpassed 
its rival in six of the seven 
evaluation categories, including 
aircraft performance, logistical 
support, development feasibility 
and delivery period.  The UH-X 
development programme 
had previously been awarded 
to KHI in 2012, but was 
abandoned the following 
year as a result of corruption 
allegations. The original plan 
had been for development of 
a new helicopter, but the new 
programme sought acquisition 
of a modified off-the-shelf 
helicopter in order to cut costs. 
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India to Donate 
Second 
Dornier 228 to 
Seychelles
INDIA IS to donate a second 
HAL-built Dornier 228 maritime 
reconnaissance aircraft to 
the Seychelles.  Indian Prime 
Minister Narendra Modi 
announced plans to supply 
the aircraft free-of-charge on 
August 26 during talks in New 
Delhi with visiting Seychelles 
President James Alix Michel.
Modi had first revealed plans for 

donation of the second aircraft in 
March and, after completing the 
necessary legal processes, signed 
a Memorandum of Understanding 
to supply the aircraft during 
Michel’s visit on August 26.  The 
first Dornier 228 supplied to 
Seychelles had arrived in the 
country to join the Seychelles 
Air Force on April 27, 2013 – see 
Do228 Delivered to Seychelles 
Air Force, June 2013, p22. 

CONTRACTS
Air Force Company No and Type Date Delivery Date and Notes

Algerian Air Force Rosoboronexport 8 x Mi-26T2 Aug19 From 2016

Royal Australian Air Force Boeing 4 x P-8A Aug 27 Not announced

Belarus Air Force Rosoboronexport 4 x Yak-130 Aug 26 Not announced

Belarus Air Force Rosoboronexport 12 x Mi-8-MTV5 Aug 26 Newly announced, but signed in June

Brazilian Air Force Saab 28 x JAS39E Aug 25 From 2019

Brazilian Air Force Saab 8 x JAS39E Aug 25 From 2019

Pakistan Army Bell Helicopter ? x AH-1Z Aug 25 By August 2018

Royal Jordanian Air Force Pilatus 9 x PC-9M Aug 10 From January 2017

Spanish Army AeroVironment ? x RQ-11B Raven Aug 20 Not announced

USMC Bell Helicopter ? x AH-1Z Aug 25 By August 2018

USMC Bell Helicopter 20 x UH-1Y Aug 25 By August 2018

US Navy Boeing 9 x P-8A Aug 27 Not announced

Afghan MD530F ‘Jengi’ 
Combat Debut 

India Approves 
Several Major 
Defence 
Projects
INDIA’S DEFENCE Acquisition  
Council (DAC) has given 
approval for a number of military 
modernisation programmes 
to go ahead.   The decisions 
to go ahead with them were 
made at a meeting of the 
DAC on September 1.  
They include the acquisition 
of an additional 48 Mi-17-V5 
helicopters from Russia 
and eight indigenous HAL 
Chetak helicopters.
Between 2012 and 2015, 

Russian Helicopters delivered 
148 Mi-17-V5s to the Indian 
Air Force (IAF) out of 151 
on order under existing 
contracts.  The remaining 
three are due for delivery 
before the end of this year.
However, the DAC deferred 

decisions on some other 
projects, including proposals 
to purchase 110 naval utility 
helicopters.  An official 
said the purchase needed 
further discussions before 
it could be approved. 

Indonesian Navy Bo-105C on USS Fort Worth

Above: Tentara Nasional Indonesia - Angkatan Laut (TNI-AL – Indonesian Navy) MBB NBo-105CB NV-409 from Skwadron 
Udara 400 at Surabaya takes off from the US Navy littoral combat ship USS Fort Worth (LCS 3) on August 8 in the South 
China Sea during a deck landing exercise as part of Co-operation and Afl oat Readiness Training (CARAT) Indonesia 2015, 
an annual,  bilateral training exercise series involving the US Navy, US Marine Corps and nine partner nations.  
US Navy/Mass Communication Specialist 2nd Class Joe Bishop

Above: Afghan Air Force MD530F Cayuse Warrior 217 fl ies over Afghanistan.  
USAF offi cials announced on August 15 that the type, known locally as the ‘Jengi’ 
(Warrior) in the Dari language, has made a successful combat debut against 
insurgents in Nangarhar Province.  Previously unarmed, the type has recently 
gained an air-to-ground attack capability with HMP 400 .50 calibre machine gun 
pods – see Armed Afghan MD530Fs in Service, May, p32.  USAF/Capt Jeffre Nagan

Seven Mi-171s 
for Bangladesh 
RUSSIA IS supplying seven 
Mi-171 helicopters to the 
Bangladesh Air Force (BAF) 
under a contract that was signed 
in April this year.  Previously, it 
had been announced that the 
deal was for five Mi-171Sh, but 
Rosoboronexport first Deputy 
CEO Ivan Goncharenko said on 
August 24 prior to the opening 
of the MAKS 2015 air show 
that the deal is for six Mi-171Sh 
transport variants and one 
Mi-171E Salon VIP helicopter.
He said that Russia is 

providing a $1 billion loan 
to Bangladesh for purchase 
of the helicopters.  In June, 
Rosoboronexport had said 
that initial deliveries were 
already under way. 
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easyJet 
TWENTY YEARS OLD 

AND STILL GROWING
The world of aviation has changed a lot in the 20 years easyJet has been 

in the marketplace.  Aviation News Assistant Editor James Ronayne 
visited the airline to see how it has evolved over that time.
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I
t is fair to say easyJet has come a long 
way in 20 years.  Today it is one of the 
most recognisable brands in Europe, 
its 226-strong � eet of orange and white 

Airbuses zigzagging over the continent 
carrying 65m passengers annually across 
759 routes.

It is a far cry from November 1995 when 
the company started with just two Boeing 
737-200s linking London Luton Airport with 
Glasgow Airport and a promise from founder 
Stelios Haji-Ioannou of “making � ying as 
affordable as a pair of jeans – £29 one way”.

Since then it has � ourished.  It was � oated 
on the London Stock Exchange in 2000 and 
acquired rival carriers Go in 2002 and GB 
Airways in 2007.  In 2010 Carolyn McCall 
was appointed Chief Executive Officer, and 
the management team she assembled 
then continues to run the airline today.  
Headquartered in the all-orange Hangar 89 
at Luton, easyJet employs 2,300 pilots and 
4,800 cabin crew.

In March this year it opened two new 
bases in Amsterdam and Porto bringing 
the total to 26.  The biggest is London 
Gatwick Airport where this summer it will 
have 60 aircraft stationed and accounting 
for nearly 50% of the airport’s traffic while 
Milan Malpensa and Luton will both have 18 
aircraft based this summer and the airline 

is responsible for around 40% of traffic at 
both.  Among the new routes this year is a 
link between Luton and the Moroccan city of 
Essaouira, a new destination for the airline.

Despite the increase in terms of the scale 
of operations, Paul Moore, easyJet’s Director 
of Communications, believes the company’s 
founding principle of making travel easy and 
affordable still rings true today.  “I think the 
proposition we started with is the proposition 
we still have today,” he explained.  “EasyJet 

came along with the proposition that you can 
� y anywhere in Europe, initially to Glasgow 
but then anywhere, for less than £30.  Making 
it easy and making it affordable is what we 
started off trying to do – we didn’t describe 
it in those terms 20 years ago but it was 
absolutely implicit in what easyJet was all 
about and that is absolutely implicit in what 
we are trying to do now.  If we continue to 
make it easy and affordable then we will be 
here in 20 years time.”

43www.aviation-news.co.uk

In February easyJet rolled out its new 
corporate livery and expects to have 

over half of its � eet painted in the 
new scheme within two to three years.  

AirTeamImages.com/Dave Sturges

Since 2008 all of easyJet’s Airbus orders have 
been for the 180-seat Airbus A320, with the most 
recent deliveries � tted with Sharklets.  James 
Ronayne
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RAF TYPHOON FORCE COMMANDER
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As an RAF Harrier GR pilot, Air Commodore 
Ian Duguid’s last flying job was commanding 

IV (AC) Squadron.  He took the jet to Afghanistan 
three times during his three year tenure from 
2005-07, providing close air support to troops 
on the ground, regularly engaging with the 
Taliban, in the days when a ‘show of strength’ 
was more than a low, noisy flyby.  Eight years 
on he is using all his experience to further 
develop the Typhoon in the air to ground role.  

Big Ticket Items
Today, as commander of the entire force of 
around 130 Typhoons and six squadrons 
across the UK he is charged with the 
long-term strategy and future multirole 
use of the RAF’s jewel in the crown.
He told me: “The Typhoon programme is 

enormous, complex and challenging – we 
can’t really do too much about the size 
and complexity, as it’s a four-nation project 
but when I arrived [at the end of March] I 

wanted to find out what the big ticket items 
were, so that I could try to have an effect on 
and add value to the overall capability.”
The Typhoon was originally conceived as an 

air-to-air fighter, and many people still see it 
that way but it became obvious the jet needed 
to provide the tax-payer with more value for 
money.  So it’s no surprise that much of Air 
Cdre Duguid’s time is being taken up with 
developing the aircraft’s air-to-ground capabili-
ties and the demands that come with the role. 
Dovetailing the aircraft’s future requirements, 

with the out-of-service date of the Tornado in 
April 2019, means the countdown has begun to 
fully harness Typhoon’s multirole capabilities.
He remarked: “Ensuring the Typhoon Force has 

all the skills and capabilities to replace the Tor-
nado is what we call Project Centurion.  We have 
to develop and transition the Typhoon’s multi-
role needs in a planned way, so that by Decem-
ber 2018 the aircraft can take on the full range 
of air to surface missions, similar to Tornado.”

over the horizon
Typhoon
over the horizon
Typhoon
New Typhoon Force Commander, Air Commodore Ian Duguid talks to Alan Warnes about the RAF’s latest 
jet and its future.



The RAF has six squadrons of Typhoons, and 
since 2008 the aircraft’s tasking has shifted from 

solely air defence to swing-role, which has brought 
many challenges.  No 1 (F) Sqn was heavily 

involved in introducing the new P1E(A) and P1E(B) 
enhancement to the Typhoon Force which was 

completed by April this year.  John Dibbs
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“Centurion will see the introduction of three 
major weapons systems, Storm Shadow, 
Meteor and Brimstone II on to the platform, 
plus some really impressive upgrades for the 
Defensive Aid Sub System (DASS), Captor-M 
radar as well as generally good housekeeping.”
When delivered, those systems will more than 

offset the Tornado’s capabilities when it retires 
after nearly 40 years of service.  Tornados were 
deployed to Kuwait after Saddam Hussein 
invaded the tiny neighbouring state (for Opera-
tion Granby in 1991) and have since been on 
continuous overseas operations.  Tornado has 
undergone numerous upgrades and urgent 
operational requirements (UORs), to keep it on 
the front line, flying over northern Iraq, targeting 
Islamic State and providing intelligence with 
its RAPTOR and Litening pod to track the 
militant’s movements.  Typhoon will need a 
similar capability – but not with RAPTOR.  
“The pod was due to go out of service around 

now but is continuing because of Operation 

Shader [UK’s contribution to fighting IS] 
revealed Air Cdre Duguid.  “Options are now 
being considered to provide a recce capability 
on the platform, including the development 
of an advanced targeting pod.  It is not being 
touted as a replacement for RAPTOR.  
“Some of the likely operational scenarios 

support the need for such a capability to have a 
data link ability.  So rather than a post-mission 
debrief you could have imagery analysts 
looking at near real-time imagery while the 
aircraft is airborne and a larger post mission 
analysis carried out when it returns.  There 
is no timeline for its introduction into service 
as it is not part of the Centurion package.

Weapons integration
Air Cdre Duguid detailed the status of the three 
air-launched missile systems [see also info pan-
els]: “Storm Shadow is a proven weapon system 
capability so the work we need to do now is to 
integrate it on to Typhoon, whereas with Meteor 

we have to get it on the aircraft and ensure it 
works.  The Meteor is a very capable Beyond 
Visual Range (BVR) system which is being 
proved through a series of tests on Typhoon. 
“Dual-mode Brimstone is proving itself again 

in Iraq and the capability of having a laser 
target tracking mode with its own autonomous 
mode is proving very worthwhile, which will 
change the way in which we do business.
“Despite its superb performance in Libya 

during Operation Ellamy, some of the public’s 
perception of the Typhoon is that of an air-to-air 
fighter platform, but in reality P1E(B), Paveway 
IV and the older Tranche 1 with Enhanced 
Paveway II capability make it more than that.  
Working with industry, the RAF will move the 
jet down the development path, particularly 
through Project Centurion, the aircraft’s full 
multi-role capability will come to the fore.  
“In Libya in 2011 the Tranche 1 aircraft were 

dropping Enhanced Paveway II laser-guided 
bombs, and from April 1 of this year the RAF 



A 1 (F) Sqn Typhoon FGR4 
is seen with a full QRA 
fi t – four AMRAAMs for 
BVR purposes and two 
ASRAAMs for within visual 
range (WVR).  Carrying 
both types enables the 
Typhoon to cover any 
eventuality.  John Dibbs

The RAF’s Typhoon force is going through a series of phased enhancements under Project Centurion, that 
will enable it to take over the Tornado’s role in 2018.  This full-scale Typhoon replica was seen at the RIAT 
2015 carrying models of the weapons being outlined for integration over the next three years.  Alan Warnes
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formally accepted Tranche 2 P1E(B) jets which, 
amongst other things, gained a Paveway 
IV capability.  It is those jets and Tranche 3 
aircraft that will go through the Centurion 
programme, and while the Full Operational 
Capability (FOC) is December 2018, we will 
get many of the capabilities before then.   
However, Typhoon will not go down the 

Tornado route of different squadrons having 
their own specialised roles.  Air Cdre Duguid 
said: “We won’t be doing that because of the 
challenges it provides.  However these aircraft 

will be the ‘go-to’ aircraft for contingent ops – so 
we have to ensure that the pilots and ground 
crew are well versed in all capabilities.
Each squadron will have Storm Shadow and 

Brimstone integration and as the ‘mods’ go 
through the rest of the force, that will negate 
the need for squadrons to be specialised.  
“By December 2018 we should have a truly 
multi-role fleet,” declared Air Cdre Duguid.  “We 
have the multi-role capability with Paveway 
IV now doing air-to-surface, but really the 
role needs to be developed further and the 
utility of Storm Shadow and Brimstone as 
air-to-surface weapons will broaden the target 
sets the typhoon can be used against.”  
While Tranche 3 Typhoons are now rolling 

off the BAE Warton production line, they 
are not yet going into service because their 
future avionics and capabilities are still 
being developed.  “That’s fine because of 
the capability that Tranche 3 will be at,” 

added the Air Commodore.  “Tranche 1 has 
been developed pretty well over the past five 
years and it suits our current purpose – with 
a 1,000lb (454kg) Enhanced Paveway II 
and 1,000lb (454kg) laser-guided bomb.  
More importantly, its air-to-air role and 

capabilities are outstanding.  Tranche 1 
aircraft contribute significantly to the QRA 
intercept mission and it will hold its own for 
the foreseeable future in that role.  By 2019 
the Tranche 1s will have been phased out 
and Tranche 3 will have replaced them.
“The Tranche 3 jets will be phased in aligned 

to Tranche 1s being phased out.  We start 
getting the Tranche 3s at the end of 2016.”  
Air Cdre Duguid then added: “Tranche 

2 is absolutely multi-role capable with 
Paveway IV and the advanced air-to-air 
weapons.  As Tranche 3 is delivered throughout 
Project Centurion that is not a problem as 
it means the jet will only ever get better.” P1E - Swing Role/Stand-off targeting (integration 

completed by April 1, 2015)
Typhoon becomes a high-end swing-role weapon 
system, fully capable of combining di� erent 
operational tasks in a single mission.
Stand-o�  targeting of high-value assets through the 
integration of Storm Shadow.  Additional cockpit 
interface developments.
P2E – Beyond Visual Range 
Meteor integration provides beyond visual range 
(BVR) air superiority against a variety of targets, from 
agile fast jets to small unmanned air vehicles and 
cruise missiles.
P3E – Fast Moving Air-To-Surface/Advanced Sensor
Integration of Brimstone 2 with fast-moving air-to-
surface precision e� ect.  Integration of E-Scan radar, 
evolution of cockpit and common launcher to support 
weapon persistence, SPEAR 3 missile integration. 

Typhoon Phased 
Enhanced 
Enhancements (PxE) – 
courtesy of BAE Systems
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New radar
Last November, Selex ES and the four 
Eurofighter partners signed a contract worth just 
under €1 billion to develop the new Captor-E 
active electronically scanned array (AESA) radar.  
The main advantage of the Captor-E is its ability 
to perform several tasks almost simultaneously.  
This will allow the pilot to scan a wide area in 
front of the aircraft or on the ground while identi-
fying ground targets or tracking other aircraft at 
the same time.  The new technology enables an 
increased range in target acquisition and target 
tracking and, thanks to the rotating antennae, 
a considerably larger field of view, compared 
with other state-of-the-art combat aircraft.  An 
upgraded BAE Systems Typhoon, ZJ700/IPA5 
has already undergone a series of modifications 
as part of ongoing Captor-E Scan development.  
The aircraft flew for the first time in July last year 
and will continue ground testing and flight trials.
The Air Commodore said: “The Captor-E 

AESA radar isn ’t in the Centurion timeframe, 
but we have a requirement along with other 
members of the Eurofighter consortium.  It 
is funded, but we are exploring opportunities 
to underwrite a requirement for a UK level 
radar capability – ie enhance it for our own 
requirements.  That’s for the early 2020s, so 
it won’t meet Project Centurion timelines. 

“The Captor-M mechanically scanned 
radar in the Typhoon is constantly receiving 

significant radar software upgrades and, 
as such M-Scan is still world class.  The 
Typhoon hold their own in exercises like 

Red Flag, but the rapidly evolving threat 
indicates it needs to move on – improvements 
in electronic warfare and the increasing threats 
we now face, all points to a need for a new AESA 
radar.  Hopefully it will be operational early 
in the next decade.  It’s definitely a require-
ment, but we are trying to find how we can 
slot it into the Typhoon programme.”

Ops
The Typhoon Force is firmly focused on ops.  
Quick Reaction Alert – one of the core missions 
of the RAF – is a full-time responsibility to protect 
the skies and the citizens of the UK all day, every 
day.  “We have a permanent commitment in the 
north [from RAF Lossiemouth], south [RAF Con-
ingsby] and the Falklands [Mount Pleasant Air-
field] as well as the Baltic Air Policing [BAP] 
commitment based at Amari in Estonia.  We 
are half way through a four-month deploy-
ment to Estonia, which 6 Squadron is serving. 
“With the Tornado Force being heavily 

committed to supporting ops in northern Iraq, 
the need is for the Typhoon Force to continue 
to develop its skills and competencies.  They 
undertake a lot of high-quality exercises – in the 
UK, Europe and further afield.  Most can’t be 
done in the UK, but Red Flag is the benchmark 
exercise, which we have been going to for many 
years.  There are many others that provide 
significant value, supporting the Typhoon Force 
requirements in the air exercise programme.  
“We attend these for two reasons as a whole – 

professional development of individuals and the 

Typhoon Force.  We work with our likely partners 
around the world, developing high-end tactics 
and procedures.  The other key element of these 
manoeuvres is about working with our partners 
and influencing those we consider not to be our 
partners as well.  We might even go to some 
countries to reassure our allies, and remind and 
deter others who might not be so friendly – in 
essence that is what we are doing with BAP.  
“As we have a close relationship with the US, 

they allow us to come to their highest end 
missions at the [Nellis AFB based] Red Flag 
serials, where there is a really good testing 
environment.  Typhoons do very well in that.  
This year we proved the Tranche 2 P1E(B) 
capability on the jets there, where we carried 
out self-escort, sweep missions which go into 
multi-role and air-to-surface taskings with 
Paveway IV.  We also used the helmet mounted 
sighting system (see Typhoon Det for II (AC) Sqn, 
August 2015, p63) which, like most high-end 
technologies, provides its own challenges.  It is 

The current Dual Mode Brimstone is an air-
to-ground attack weapon that was � rst used 
operationally by the Tornado in Afghanistan 
(Operation Herrick), then Libya (Op Ellamy/Uni� ed 
Protector) and currently in Iraq (Operation Shader).  
It was developed by MBDA following a UOR issued 
by the RAF for an upgrade to its existing capability.  
The UOR called for a precision, low collateral 
damage weapon with a man-in-the-loop capability 
to defeat a wide range of static and fast-moving 
targets in restrictive rules of engagement (ROE).
The � rst operational sortie with DMB was carried 
out on December 18, 2008 and the � rst combat 
� ring occurred in June 2009 during RAF missions 
in Afghanistan.  
Brimstone 2 is being evaluated by the RAF for entry 
into service on the Tornado GR4 in the second half 
of 2015.  Work to integrate the Brimstone 2 onto 
Typhoon was given the go ahead in late December 
2014, with an entry into service date expected to be 
December 2018. 

DMB/Brimstone 2

Meteor has been developed to meet the 
requirements of six European nations (France, 
Germany, Italy, Spain, Sweden and UK).  It is a fast 
and highly manoeuvrable beyond visual range air-to-
air weapon.  It boasts the largest ‘no escape zone’ of 
any developed air-to-air weapon resulting in a long 
stand-o�  range.  The BVR AAM will be integrated 
on to Typhoon, Gripen and Rafale.  Production 
deliveries are now under way.  The missile is due 
into service in June 2018. 

Meteor

It has been a busy year for the Typhoon Force with all the frontline units being deployed at some time.  No 11 (F) 
Sqn spent two weeks at Konya, Turkey in June participating in Exercise Anatolian Eagle.  The Typhoons fl ew with 
the likes of the Turkish Air Force and Pakistan Air Force – allies it seldom gets to work with.  MOD Crown Copyright

No 6 Sqn deployed Typhoons to Ämari Air Base in Estonia, as part of the Baltic Air Policing mission on 
May 1.  They have been kept busy intercepting Russian fi ghters and bombers that have fl own close to Baltic 
air space during their detachment which was due to fi nish on August 31.  For more on this see Page 51.  
MOD Crown Copyright
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not perfect but we are working with the project 
team to continue to develop the HMSS.
“There is a lot of ongoing development 

work, but it is an outstanding aircraft.  As an 
aerodynamic platform it is just awesome, 
the engines are really reliable and the 
thrust they produce is pretty incredible.” 
“What we need to do is develop it more 

as a weapons platform and, as we get 
closer to the end of this decade, we will look 
at defining requirements beyond that more 
clearly.  Those would include the AESA radar 
and SPEAR [Selective Precision Effects At 
Range] Cap III [which is about eight to nine 
years away] and those kinds of systems.  We 
have quite a good understanding about 
them and there will definitely be more 
development beyond Project Centurion.”  

Working with F-35
The RAF is doing a lot of Generation 4/5 fighter 
integration.  BAE Systems announced in July 
2014 that a series of live simulated-mission 
scenarios had taken place, involving the latest 
standards of F-35 and Typhoon aircraft.  Tests 
continue in the UK at BAE Systems’ facility in 
Samlesbury, Lancashire, at RAF Lossiemouth, 
Moray, and RAF Waddington, Lincolnshire, 
to help the UK’s armed forces to prepare for 
operating Typhoon and F-35 together in 2018.  
One scenario saw four F-35s operating 

alongside two Typhoons and an E-3D Sentry, 
each simulator being equipped with the 
latest representative mission system from 
the aircraft.  Last year’s trial was the fourth 
of its kind linking simulation facilities from 
multiple UK locations to create a common 
synthetic environment in which to evaluate 
F-35 interoperability with other UK platforms.
“While Typhoon is Generation 4; there 

are only two Generation 5 aircraft in the 
West – F-22 and F-35 Joint Strike Fighter.  
We have a close relationship with the USAF, 
particularly the F-22 Raptor Force and as 
a result have done a lot of work with F-22.  
We now have those tactics and procedures 
as a baseline to work with when we start 

integrating with the F-35 Lightning force.  
“Longer term, we know that when the F-35 

Force comes to Marham from the US, the two 
Typhoon bases at Coningsby and Lossiemouth 
will work with them not just in the air but syn-
thetically on the ground too.  We want to ensure 
the synthetic environment is all wired up before 
they arrive, so we can fly virtual tactics.  Right 
now we are learning from the lessons, tactics 
and procedures while working with US.”
As the RAF F-35 Force starts to build over 

the next two years, it will work more with the 
Typhoon Force.  “The US is looking to send 
JSFs to Red Flag in January and we are also 
looking at another exercise later next year 
when the UK’s and US JSFs work together.”
The Air Commodore concludes: “The F-35 

Lightning specialises in the air-to-surface role, 
with low observability stealthy characteristics.  
It can still look after itself, with its own air-to-air 
missiles.  We are looking forward to working 
together to deliver a really potent combat air 
capability.  We believe this is how we will 
deliver optimum air power – with a mixed for-
mation.  In the more pressing and challenging 
environments, mixed packages of Typhoon and 
F-35 will exploit the best skills and best capabil-
ities from both platforms and we believe 
this will provide a world class capability.”

Storm Shadow is a conventionally armed, stealthy, 
long-range stand-o�  precision weapon designed 
to strike high-value targets.  This day or night, all-
weather missile system is optimised for pre-planned 
attacks on static targets whose positions have been 
accurately pin-pointed before the mission.  Typically, 
these would be well-defended, infrastructure targets, 
such as port facilities, control centres, bunkers, 
missile sites, air� elds and bridges that might 
require multiple attacks during the opening days of 
a con� ict, perhaps before air-superiority had been 
achieved.  It is expected to enter service on the 
Typhoon in August 2018. 
The Storm Shadow was successfully deployed on 
Tornado GR4 combat aircraft by the RAF’s 617 
‘Dambusters’ Sqn during Operation Telic in 2003. 

Storm Shadow

afm

Another big exercise for the Typhoon 
Force this year was Indradhanush, 
which took place during July and 
involved 3 (F) Sqn hosting four 
Indian Air Force Su-30MKIs.  It 
provided both sides with a chance to 
practise air-to-air combat and work 
in combined air operation (COMAO) 
missions.  MOD Crown Copyright

Above: The dated computerised systems on Tranche 1 Typhoons means they are not being modifi ed to fl y 
swing-role but they are still as good as the Tranche 2/3s when it comes to air defence and training.  They 
are primarily required to man QRAs at RAF Coningsby, Lossiemouth and the Falklands until around 2017, 
when they will be withdrawn from use.  Alan Warnes
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On a June evening at RAF Lakenheath, 
Suffolk, four 48th Fighter Wing (FW) 

F-15E Strike Eagle jets lifted off to head 
south.  Two hours later they were taking fuel 
from a pair of Boeing KC-135R Stratotankers 
over the Mediterranean.  Their tanks topped 
off, the Eagles headed inland to strike a 
camp in the Libyan desert where Jihadist 
fighters were reported to be gathering.
Next day, the Pentagon began releasing 

details of the air strike to the international 
media.  Military spokesmen claimed the 
raid had targeted Mokhtar Belmokhtar, 
mastermind of the January 2013 Algeria 
oil refinery massacre which left 39 foreign 
hostages dead, including six Britons and 
several Americans and Frenchmen.
Belmokhtar had been on the run in the 

Sahara Desert since, and was considered 
the most dangerous al-Qaeda chief in North 
Africa.  British, French and US intelligence and 
special forces had been pursuing him through 
Mali and Chad, and at least two unsuccessful 
attempts had been made to kill or capture him.
According to US military sources, intelligence 

services detected Belmokhtar in the Libyan 
desert outside the town of Ajdahiya, to the 
south of Benghazi, in May, and detailed 
planning began for a strike on his camp.
The Strike Eagle was chosen for the daring 

raid in preference to the slow-moving 
unmanned air vehicles (UAVs) normally used in 
US attacks against al-Qaeda targets in Africa, 
the Middle East and Pakistan because of the 
threat posed by rebel militia MiG fighters.
Lakenheath houses the only F-15Es in 

Europe and several are held on alert for 
short-notice attacks on terrorist targets in 
Africa and the Middle East.  According 
to Pentagon sources, the strike 
that allegedly killed Belmokhtar 
involved ‘multiple’ passes.  The 
DoD said it believed Belmokhtar 
died in the raid, but has so 

far been unable to confirm his demise.
A US Africa Command spokesman confirmed 

the 48th FW’s role: “Regarding the aircraft 
that conducted the strike in Libya in mid-June 
against Mokhtar Belmokhtar, they were US 
F-15Es and they were dispatched out of the UK.
“I can’t provide any more operational 

details, but I can tell you that the action 
was conducted with the co-operation 
of our partners, to include the UK.”
The participation of British-based F-15E Strike 

Eagles marks the first time US aircraft from 
RAF Lakenheath have been directly launched 
against terrorist targets since the controversial 
1986 bombing of Libya.  Just as with Margaret 
Thatcher back then, Prime Minister David 
Cameron had to give his personal approval 
for the raids under the terms of the Status Of 
Forces Agreement which governs the presence 
of US military aircraft in Britain.
Officials in the Ministry of 

Defence first received the 
US request to use 
the Lakenheath 
jets before 
passing it 

to Downing Street for Cameron’s approval.  
Sources say there was added sensitivity 
because of the controversy over US UAVs 
and crewed aircraft conducting so-called 
‘target killings’ of al-Qaeda personnel 
outside established war zones.
But Cameron was unwilling to turn 

down the US request, particularly since 
British citizens had died at Belmokhtar’s 
hands in the 2013 attack.

Second Strike?
There is some suggestion that this was not 
the first time Lakenheath’s jets had hit targets 
in Libya this year.  Aircraft spotters in Suffolk 
reported a pair of F-15Es launching from the 
base on May 25, loaded with Joint Direct Attack 
Munition GPS-guided bombs.  One even noted 
the pilots wearing desert camouflage flying suits.
Five KC-135 tankers refuelled the Strike 

Eagles as they flew across France and 
the Mediterranean, their radio 

Long Hot SummerLibya’s
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communications being recorded 
by another spotter as the strike 
force passed south of Malta.
The US military will not confirm if the jets 

hit their target or aborted the attack.  “I 
cannot provide you specific details on what 
those particular aircraft were doing [on May 
25],” said the spokesman.  “But I can tell 
you that US Air Forces Europe-Air Forces 
Africa (USAFE-AFAFRICA) units routinely 
support geographic combatant commands 
for ongoing exercises and operations.
“The forward presence of USAFE-AFAFRICA 

allows us to provide timely, decisive air assets 
and support to meet emerging challenges and 
execute missions across Europe and Africa.”
While many media commentators 

were surprised when news 
of the June raid 

was released, close observers of Libya had 
expected the US and its allies would need 
to take direct action against terrorist groups 
inside what many regard as a failed state.  
Jihadi groups have been operating across 
North Africa for two decades, but since 
the demise of Libyan dictator Muammar 
el-Qaddafi in 2011, their activity has spiked.
The initial US response to this increased 

threat was the 
dispatch of 
Pilatus 

PC-12 aircraft to a remote airstrip in 
Burkina Faso, from where they fly Central 
Intelligence Agency and US Africa 
Command operatives around the area.
US intelligence agencies have taken an even 

closer interest in Jihadi activities inside Libya 
since the US ambassador to the country was 
killed in an attack that overran the American 

A remarkable image taken on the evening of 
June 12, of F-15E 91-0317’departing RAF Lak-
enheath into an overcast sky as ‘Fader 01’, for 
a strike mission over Libya.  Three F-15Es took 

part in the raid, supported by five KC-135Rs 
along the route.  The crew’s desert camouflage 

flying suits can just be seen.  Paul Callaghan

Long Hot Summer
Warring factions, Jihadism and a burgeoning migrant crisis are drawing the international community 
into conflict over Libya.  Tim Ripley assesses the air assets involved.
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embassy in Benghazi in 2012.  Various 
measures have been taken, among them 
ramping up aerial surveillance in an attempt 
to track down the terrorist group responsible 
for the embassy attack.  Aircraft from the US 
naval air stations at Sigonella on Sicily and 
Souda Bay on Crete are involved in the hunt.
The effort has included RC-135 Rivet Joints 

and Lockheed EP-3 Aires eavesdropping 
on Jihadi communications and P-3C 
AIP (Anti-surface Warfare Improvement 
Program) Orions providing live video 
imagery of ground and shipping activity.
Meanwhile RQ-4 Global Hawks have 

conducted persistent surveillance 
of wide areas of Libya.
General Atomics MQ-1 Predator and 

MQ-9 Reaper UAVs have deployed for 
attacks on individuals and there have been 
regular reports over the past two years 
of them operating and striking targets 
around the Jihadi stronghold of Derna.

Malian Interlude
When Jihadists attempted to overwhelm 
Mali’s pro-Western government in January 
2013, the US stepped up its surveillance 

commitment in the region, dispatching MQ-1 
Predators to the French-run airbase in Niger 
to monitor the long, porous border between 
Mali, Algeria and Libya – where Jihadi groups 
were suspected of maintaining strongholds. 
Royal Air Force Raytheon Sentinel R1 

airborne stand-off radar aircraft joined the 
campaign for part of 2013, in a bid to build-up 
information on cross-border movements.
Senior officers in US Africa Command, 

headquartered in Stuttgart, Germany, were 
becoming increasingly concerned about 
the deteriorating situation in Libya in 2013 
and formed a rapid response unit of 800 US 
Marines, dubbed Special-Purpose Marine 
Air-Ground Task Force Crisis Response-Africa.
It was held on alert at Sigonella, or 

Moron, in Spain.  US Marine Corps’ V-22B 
Osprey tiltrotors and KC-130J Hercules 
tankers were forward-deployed to give 
the task force rapid air mobility.
The force was called into action in July 

2014 when fighting broke out between rival 
militias in the Libyan capital, Tripoli.  The 
US and other Western countries ordered 
the evacuation of embassy staff and US 
Marines were flown in to escort a convoy 

of US diplomats to safety in Tunisia.
They did so under overwatch from a 

Predator and F-16C Fighting Falcons, flying 
from Aviano Air Base in northern Italy.
Since then, Libya has been in turmoil, 

with rival government factions and their 
militias vying for control.  Amid this 
mayhem, Jihadists claiming loyalty to the 
so-called Islamic State (IS) group in Syria 
established enclaves in Derna, then seized 
control of Sirte, Gadaffi’s home town.  This 
piqued the interest of the US intelligence 
community, which stepped up its efforts.

Migrant Crisis
Just as the US was becoming increasingly 
concerned by the collapse of Libya, European 
nations were facing the fallout from the 
crisis engulfing North Africa, with more 
than 200,000 migrants taking to boats to 
cross the Mediterranean in the hope of a 
better life in Europe during 2014 alone.
When hundreds drowned after their 

boats capsized off the Libyan coast in May 
2015, European Union leaders ordered a 
beefing up of efforts to rescue them and 
look for wider solutions to the problem.
FRONTEX, the European Union border 

control agency, already had more than a dozen 
small patrol craft, plus surveillance aircraft, 
operating in Italian and Maltese territorial 
waters to rescue migrants and attempt to 
control their movements once they were 
ashore.  The air element of what is known as 
Operation Triton initially involved just under 
12 aircraft and helicopters from six nations.  
They operated from Sigonella and Catania 
airport on Sicily, Luqa airport on Malta and the 
airfield on the Italian island of Lampedusa.
The Armed Forces of Malta contributed two 

of its King Air 200s; the Dutch Coastguard 
sent a Dornier Do 228 to Sicily; and an 
Icelandic Coastguard AS332L1 Super 
Puma helicopter, a Latvian Border Guard 
Service EC145 helicopter and a Spanish 
Guardia Civil Tecnam P2006T boosted 
the air contingent on Lampedusa.
Various fixed-wing aircraft and helicopters, 

including AB212 helicopters, ATR42-500MP 
maritime patrol aircraft and AgustaWestland 
UH-139C helicopters from the Italian Navy, 
coast guard and state police, are also made 
available to support the FRONTEX mission.
Aircraft are tasked by FRONTEX to patrol 

around Sicily, Lampedusa and Malta, looking 
for migrant boats and reporting sightings to 
the Italian Rescue Co-ordination Centre in 
Rome – which then tasks FRONTEX patrol 
vessels or the nearest civilian ships to rescue 
migrants whose boats are at risk of sinking.  
After the heavy loss of life in the May disasters, 

EU leaders first ordered that the search 
and rescue (SAR) effort be expanded with 
additional ships and aircraft for patrols over 
a wider area, particularly the region between 
Tripoli and Lampedusa, which is the main 
route for migrant boats heading to Europe.
Several European navies subsequently 

dispatched warships to the region, 
among them the Royal Navy amphibious 
ship HMS Bulwark, diverted to join 
the operation in mid-May.
Within days, three 814 Naval Air Squadron 

(NAS) Merlin HM2 helicopters had 
joined it, flying surveillance support out 
of Sigonella and using Bulwark as a ‘lily 
pad’ on which to refuel and extend their 

An RQ-4 Global Hawk prepares to taxi at an undisclosed location in 
Southwest Asia.  The intelligence-gathering UAVs provide persistent 

surveillance over the region.  USAF/Tech Sgt Marie Brown

System specialists from the 451st Expeditionary Maintenance Squadron 
walk past a line-up MQ-9 Reapers at Kandahar Airfield, Afghanistan.  The 

UAVs conduct armed-reconnaissance missions over Libya.  
 USAF/Staff Sgt Evelyn Chavez

Italy’s Guardia Costiera ATR42s  
have played a significant role in locating 

hundreds of ramshackled vessels loaded with 
migrants fleeing North Africa.  Guardia Costiera
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‘Fierce resistance  
could be expected from 

the heavily armed militia 
that typically control 
these communities’

US intelligence agencies began taking a closer look at Jihadi activities in Libya after 
the US ambassador to the country, Christopher Stevens, was killed in an attack that 
overran the American embassy in 2012.  A USAF honour guard was present at Joint 
Base Andrews in Maryland when his body was returned to the US along with three other 
US nationals.  USAF
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endurance out into the Mediterranean.
The German navy frigate Hessen, with a Lynx 

Mk 88A helicopter, also joined the operation.  
The warships were soon in action rescuing 
thousands of migrants.  
With the migrant flow continuing uninter-

rupted, however, Operation Triton looks set to 
run for many more months, the Icelandic Coast 
Guard having committed to dispatching its 
Dash 8 patrol aircraft to Sigonella in October, 
further boosting capability.

Interdiction Operation
On May 18, EU defence and foreign ministers 
ordered their military chiefs to begin 
preparing a mission to “destroy the business 
model” of the Libyan people-smugglers 
organising the migrant transit across the 
Mediterranean in return for huge payments 
from the unfortunates involved.  The staff 
of EU Foreign Affairs and Security Policy 
chief Federica Mogherini established a 
military headquarters in Rome to run the 
mission, develop a concept of operations, 
draft rules of engagement, conduct the force 
generation process and collect intelligence 

on the people-smuggling networks.
Italian Rear Admiral Enrico Credendino was 

made military head of the mission and he 
controls it from the European Union Naval 
Force-Mediterranean (EUNAVFOR-Med) 
headquarters in the Italian Joint Operations 
HQ at Centocelle, outside Rome.
Military and civilian experts with knowledge 

of Libya are being consulted for ideas on how 
the EU’s military can achieve the objective.  
The scale and nature of the people-

smuggling networks in anarchic and civil 
war-ravaged Libya means a traditional 
military operation will not suffice.
Analysis of commercial satellite imagery 

of Libya’s 50 or so ports and harbours 
suggests there are more than 900 trawlers, 
pleasure boats and other small craft the 
smugglers could use.  The imagery also 
points to around a dozen harbours suiting 
their needs, with road links and buildings 
nearby, allowing for hundreds of migrants 
to be gathered before they take to the sea.
These observations indicate that people-

smuggling is carried out with the direct 
approval or acquiescence of the local 

warlords or tribal chiefs controlling the com-
munities in which these harbours are located.  
Closing these facilities down will require 
significant military force, since they will need 
to be seized and scores of boats destroyed.
Fierce resistance could be expected 

from the heavily armed militia that 
typically control these communities.
Even if successful, such an operation would 

likely cause heavy collateral damage and 
leave the local populace without the means 
to feed themselves or earn a living.  In the 
long term it could turn them against the 
EU and could possibly open the way for IS 
or other Jihadi groups to take control.
It’s a similar challenge to that faced in Somalia 

six years ago when piracy was at its height.
The EU has adopted an incremental strategy, 

and at the end of June ordered the launch of 
a surveillance mission in international waters 
off the Libyan coast to build up a detailed 
picture of the people-smuggling networks.
The Italian flagship, the carrier ITS Cavour, 

is leading this first phase of EUNAVFOR-
Med’s mission after sailing from its 
homeport of Taranto on June 27.  With 

At least one Merlin HM2 from 814 Naval Air  
Squadron was deployed to Luqa airport, Malta to 
support the European Union’s SAR mission in the 

region.  MOD Crown Copyright   

United States Navy EP-3E 
Orions are used to eavesdrop 
on the Jihadist’s communica-
tions network.  USAF/Tech Sgt 

Michelle Larche 

The French Navy conducted its first opera-
tion to support the European Union’s military 
operation on July 4, when a Falcon 50M from 
Flotilla 24F flew a three-hour patrol over the 
central Mediterranean.  SIPRA
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Italian Navy EH 101 helicopters embarked, 
the vessel will lead a force of five surface 
units, two submarines, two maritime patrol 
aircraft, two unmanned aerial vehicles 
and three EH101s – which will operate in 
international waters off the coast of Libya, 
gathering intelligence on migrant traffic 
patterns and smuggling organisations.

EU-NAVFOR-Med 
Fourteen nations – Belgium, Finland, 
France, Germany, Greece, Hungary, Italy, 
Lithuania, Luxembourg, the Netherlands, 
Slovenia, Spain, Sweden and the United 
Kingdom – have sent representatives to 
work in the EUNAVFOR-Med headquarters.  
The final composition of the surveillance 
force is dynamic, since units and 
personnel are expected to be assigned 
for short periods to allow for rotations.
It’s also expected that additional forces will 

be assigned as the mission gains momentum.
Currently only France, Germany, Italy and the 

United Kingdom have publicly confirmed their 
participation.  Rome has identified ITS Cavour 
as participating, but the Italian Air Force’s 32nd 
Wing is also expected to continue to operate 
its General Atomics MQ-1 Predator and MQ-9 
Reaper UAVs along the Libyan coast.
On June 23, the UK Ministry of Defence 

announced the survey vessel HMS 
Enterprise would join the latest phase of 
the EU mission, supported by a Merlin 
HM2 operating from Luqa airport, two of 
the Royal Navy Merlins having returned 
home to RNAS Culdrose, Cornwall.
The UK’s existing contribution to the Search 

and Rescue mission, HMS Bulwark, returned 
to its home port at Devonport after Enterprise 

arrived in the central Mediterranean in July.
Air operations over the central Med began 

on July 4 when a French Navy Dassault 
Falcon 50M maritime patrol aircraft of 
Flotilla 24F flew a mission from its home 
base at Lann Bihoue, southern France.  It 
refuelled at Sigonella to enable it to have 
three hours on station over the patrol area.
EUNAVFOR-Med’s operations are now 

gathering momentum, but EU and UK 
military sources have been unable to provide 
a timescale for the surveillance mission – or 
when it would progress to the next phase 
of active interdiction against boats used by 
smugglers and migrants.  With the huge 
number of refugees now heading through 
Europe this may even be under review.  
“This is conditions-based and depends 

on what we find out during our surveillance 
operation,” said an EU official.
A UK Ministry of Defence official said political 

support among EU governments for a move 
beyond the surveillance phase seemed “firm” 
and “strong”, adding: “That’s where we’re going.
“But there are many variables in play which 

will determine the shape, size and scope 
of any subsequent operations inside 
Libyan territorial waters or ashore.”

afm

Above: Six F-16s from the 31st Fighter Wing have deployed from Aviano AB, Italy to Incirlik AB, 
Turkey in ongoing support of Operation Inherent Resolve.  USAF/Airman 1st Class Cary Smith
Below: At Morón AB in Spain, US Marines of the Special-Purpose Marine Air-Ground Task Force 
Crisis Reponse-Africa (SPMAGTFCR-AF) board an MV-22B Osprey.  The crisis response mission 
is to provide a rapid ground protection force for short notice operations.   
USMC/Staff Sgt Keonaona C Paulo

An unknown number of USAF RC-135 
Rivet Joints deployed from Offut AFB, 
Nebraska providing intelligence over-
watch during the Libyan campaign, are.  
USAF/ Master Sgt William Greer

WAR OVER LIBYA
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Right: The Su-34 is set to become the backbone of the FA’s tactical strike 
force.  It is capable of delivering long-range strikes on well-defended surface 
targets with a wide range of guided munitions.  Here, an early-production Su-
34 is seen taxiing at Astrakhan airfi eld in southern Russia near the Caspian 
coast, with an armed KAB-500KR 1,100lb TV-guided bomb.  
Inset: The CinC of the RuASF, Col Gen Viktor Bondarev, is a former Su-25 
pilot, decorated with the highest state award, the Golden Star of the Hero of 
Russian Federation for combat exploits during the fi rst war in Chechnya in 
the mid-1990s. All photos, Andrey Zinchuk unless stated

FIGHTERS
BACK TO THE FUTURE

Red
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In August Russia’s MOD 
announced that the Russian Air 

Force’s four Air and Air Defence 
Commands (A&ADCs) will revert 
back to the four separate Air and 
Air Defence Armies that had 
existed until 2009.  Another major 
change will see the merging of the 
Russian Air Force with the Space 
Forces, under one command, to 

be known as the Russian Air Force 
and Space Forces.  This is part of 
a process to streamline Russia’s 
military which has meant that 
many of the past reforms put in 
place by the previous defence 
minister, Anatoly Serdyukov are 
being abandoned.  It comes at a 
time when tension between the 
West and Russia continues to rise. 

The Russian Air Force’s (RuAF’s) 
radical transformation, which was 
initiated in late 2009, has been 
tacitly admitted within Russia’s 
MOD as being a high-profile 
failure.  The effort by Serdyukov, 
proved controversial and has 
reportedly failed to bring the 
expected results in terms of 
improved combat capability 

Alexander Mladenov examines the Russian Air Force’s tactical sub-
branches, which have undergone another round of reforms, the latest in 
August to reverse those implemented in 2009.  Meanwhile its fleet has been 
subject to a comprehensive renewal and upgrade initiative in the face of 
rising tensions with the West since early 2014.  

FIGHTERS
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and flexibility of the frontline 
forces.  This is especially true for 
the huge Frontal Aviation (FA) 
branch, because the deep cuts 
to its strength and the non-stop 
series of chaotic organisational 
shake ups between 2009 and 
2012 have drastically reduced the 
air arm’s operational capabilities.  
The new organisational structure 
imposed by Serdyukov’s team, 
originally intended to make the 
FA a more flexible and potent 
force has, in fact, turned out to 
be too cumbersome, making 
the day-to-day operations and 
control overtly complex.  As a 
consequence, the FA structure 
underwent several overhauls in 
2011 and 2012, together with 
further cuts in the number of 
units, before being abandoned.

Reversing reforms
As a result, the new Defence 
Minister Army Gen Sergey Shoigu, 
who entered office in November 

2012 and is one of Russian 
President Vladimir Putin’s closest 
aides, promptly reversed the 
direction of changes made to 
the country’s military machine.  
In late 2013, under his initiative, 

the FA reverted to its pre-2009 
regimental/divisional/Air Army 
set-up inherited from the Cold 
War-era, as it was considered more 
manageable and appropriate. 
In the course of this latest 

round of shake ups, all the FA 
aviation bases and groups, 
established between 2009 and 
2011, have been disbanded.  The 
original structure was made of 
composite aviation divisions, 
each incorporating three to 
six newly resurrected frontline 
regiments of FA’s four different 
tactical sub-branches – fighter, 
frontal bomber, reconnaissance 
and attack – with two or three 
component squadrons.  
Each sub-branch had its 

own mission and aircrew 

combat-training and operational 
employment programmes, 
setting their tactics, technics 
and procedures.
The idea promoted during 

the Serdyukov’s ill-fated RuAF 
reform called for disbanding the 
aviation divisions and regiments 
and then concentrating all 
the operationally capable FA 
squadrons into newly established 
aviation bases stationed on a 
much smaller number of airfields.  
This was judged as flawed 

by the new defence minister 
Army General Shoigu.  As a 
consequence, he orchestrated a 
prompt return to the Soviet-era 
basing concept with each 
individual FA regiment stationed 
at its own airfield and serviced by 
support battalions and companies 
(intended for communications 
and nav ads operation, general 
logistics and airfield security).  
This change was implemented 

in December 2013.  The following 

year, the FA frontline force was 
strengthened by adding six 
newly established squadrons 
– three of these equipped with 
multi-role fighter aircraft and 
two with frontal bombers and 
one with attack aircraft. 
The FA has also reported a 

substantial increase in its surface 
strike capabilities thanks to the 
large deliveries of new-build true 
multi-role tactical fighters, capable 
of deploying guided air-to-surface 
munitions such as the Su-30M2, 
Su-30SM and Su-35S, with an 
additional quantity of Su-27SM3s, 
MiG-29SMTs and MiG-35s 
expected in the near future.  
There is, however, still a shortage 

of modern precision-guided 
air-to-surface munitions in the 
RuAF inventory.  Moreover, there 
is a lack of certain state-of-the-art 
munitions such as the precision-
guided air-launched stand-off 
missiles (in class of MBDA Storm 
Shadow and the Raytheon 

Abbreviations 
used in feature: 
IAP – Fighter Aviation Regiment
BAP – Bomber Aviation Regiment
GLITs – Flight Test Centre 
SAP – Composite Aviation Regiment
ShAP – Attack Aviation Regiment  
RAP – Reconnaissance Aviation 
Regiment
IISAP – Instructional & Research 
Composite Regiment   
TzPAT – Aircraft Display Centre 
TzBPIA – Combat Training Centre – 
Fighter Aviation  
GTsPAPVI - State Aviation Personnel 
Training and Field Trials Centre. 

Below: Around 70 non-upgraded single- and two-seat Su-27s will serve the FA’s 
frontline squadrons until 2017 or 2018.  This example from the 159th IAP, seen 

armed with two R-73 heat-seeking air-to-air missiles, takes off from Besovets 
airfi eld, close to the Finnish border, for a practice fi ring sortie against heat-

emitting targets, which slowly descend attached to parachutes. 

The Su-30M2 two-seater has been inducted in FA service as a replacement for the worn out Su-27UB two-seaters used for 
conversion and continuation training with the Flanker-equipped squadrons.  A total of 20 Su-30M2s have been ordered so 
far, with the last of these to be delivered by the end of 2015. 
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AGM-154 Joint Standoff Weapon) 
and the satellite-guided bombs.  
Even though such bombs are 
said to have successfully been 
tested by the Russian military, 
demonstrating good precision 
target engagement capabilities.  
The FA tactical fighters still 
lack modern reconnaissance 
and targeting pods vital for 
detection, visual identification and 
engagement of ground targets 
from extended ranges, day and 
night, such as those integrated on 
all new Western-made tactical jets 
in the late 1990s and early-2000s.
In mid-2015, the active fleet 

of the four FA sub-branches 
was estimated at 800-plus 
combat jets, grouped in 52 or 53 
frontline and seven operational 
conversion and combat training 
squadrons, two squadron-sized 
air display teams and one 
independent attack flight or 
squadron stationed abroad.  
This figure comprised around 

100 MiG-29/UBs, 34 MiG-29SMT/
UBTs, 130-plus MiG-31BM/BSM/
DZs, 70-plus Su-27/UBs, 65 
Su-27SM/SM3s, 16 Su-30M2s, 34 
Su-30SMs, 34 Su-35S’, 61 Su-34s, 
60 Su-24M/M2s, 60 Su-24MRs, 
80 Su-25SMs and 60 Su-25/UBs.  
The availability rate is reported to 
have been maintained at between 
70% and 75% for the majority of 
the legacy types, while the average 
fleet age is about ten years.  

Territorial command-
and-control systems  
Two of the four territorial aviation 
commands, the 1st and 3rd 
A&ADCs (reformed as the 6th 
and 11th Air and Air Defence 
Armies on August 1), feature one 
composite aviation division in 
their structure while the third, 
the 4th A&ADC (4th Air and Air 
Defence Army), assigned to the 
Southern Military District (MD), 
controls two such divisions.
The 4th originally had one 

component division in 2009, 
established in 2013, but a second 
was established in mid-2014 as 
a direct consequence of Russia’s 
prompt annexation of Crimea 
Peninsula in March-April 2014.  
The newly established division 

controls three newly formed 
combat regiments stationed on 
Crimean territory – one fighter, one 
composite (bomber-attack) and 
one army aviation.  In contrast, 
the 2nd A&ADC (reformed as 
the 14th Air and Air Defence 
Army on August 1), the territorial 
command with the smallest 
fleet, assigned to the Central 
MD, lacks an intermediate 
division-level structure and 
exercises direct control over its 
three frontline FA regiments and 
the airbase at Kant, Kyrgyzstan.  
The four territorial Air and Air 

Defence Armies, in turn, come 
under direct control of their 
respective MD.  There are four 
MDs in Russia, established 
in 2010: Western, Central, 
Eastern and Southern.  They 
act as regional joint armed 
forces command-and-control 
structures (controlling all land, 
naval and air assets permanently 
stationed on their territory).  
The Western MD controls the 

operations of the 6th Air and Air 
Defence Army (headquartered 
in St Petersburg), the Central 

In August, the Russian MOD 
announced that four existing A&ADCs 
(Air and Air Defence Command) will 
become air armies; thus completing its 
return to the organisational structure 
that existed prior to December 2009.  
This has led to the 1st A&ADC being 
transformed into the 6th Air Army, the 
2nd as the 14th Air Army, the 3rd as 
the 11th Air Army and the 4th as the 
4th Air Army.  
The formal motives for committing to 
this substantial change, which is set to 
see the establishment of higher-level 
command-and-control structures, are 
said to need further refinement of the 
FA’s war theatre command-and-control 
capabilities.  However, the order of 
battle and the numerical strength of 
each air army will remain unchanged 
for the foreseeable future. 
The 98th SAP at Monchegorsk, 
comprising one fighter, one bomber 
and one recce squadron, together with 
MiG-31-equipped fighter squadrons 
planned to be deployed to Polar 
airfields such as Tiksi and Anadyr, is 
earmarked to be reassigned under 
the control of the new Joint Strategic 
Command North.  
This new strategic command structure, 
established last December, controls all 
the Russian naval and land forces units 

stationed in the country’s far northern 
regions.  Its principal mission is to 
support Russia’s ambitious and rapidly 
moving Arctic military and economic 
expansion strategy. 
It is expected that in 2016 the two 
Su-25/SM/UB-equipped squadrons 
of the 120th SAP at Domna will be 
moved to the newly refurbished Step’ 
airfield, where they will be used to 
equip the re-established 266th ShAP, 
also assigned to the Eastern MD. 
Another substantial development in 
the FA’s attack sub-branch is due to 
take place in 2017, when the 899th 
Guards ShAP (disbanded in 2009 as 
one of the first victims of Serdyukov’s 
military reform, just like the 266th 
ShAP) will be re-established in at 
Buturlinovka airfield in the Western 
MD, assigned to the 105th Guards 
SAD.  
According to the RuAF CinC, Col-Gen 
Viktor Bondarev (himself a former CO 
of the well-decorated 899th Guards 
ShAP in the 1990s, at the time of the 
first Chechen campaign in 1994-
1996), the newly resurrected attack 
regiment should be operational by 
2017 at Buturlinovka.  It will comprise 
a fleet of 24 upgraded Su-25SMs plus 
a handful of two-seaters grouped in 
two squadrons. 

Latest round of changes 

Above: An armed MiG-29SMT from the 14th Guards IAP seen here in its quick 
reaction alert (QRA) revetment at its home base at Kursk-Khalino.
Below: This is the first production-standard Su-35S for the FA, used for test 
purposes by the RuASF’s 929th GLITs at Akhtubinsk.  Alexander Mladenov
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MD, the 14 th Air and Air Defence 
Army (headquartered in 
Yekaterinburg); the Eastern, the 
11th Air and Air Defence Army 
(headquartered in Khabarovsk) 
and the Southern, the 4th Air and 
Air Defence Army (headquartered 
in Rostov-on-Don).  The FA’s 
day-to-day training activity, 
flight safety, combat readiness 
checks and logistic support are 
among the responsibilities of the 
RuAF HQ’s Aviation Directorate.

Intensified training 
The sharply intensified aircrew 
training opportunities in the 
early 2010s were possible due 
to three reasons: the massive 
increase in fuel supplies and 

the substantially improved fleet 
availability rates thanks to more 
deliveries of new-build, upgraded 
and overhauled aircraft to most 
of the FA squadrons, plus an 
increased spare parts supply.  
At the same time, the sharp 

increase in wages and bonuses, 
especially those paid to aircrews, 
has boosted morale.  The fleet 
renewal process launched in 
2009 was notably accelerated, 
with a steadily increasing flow of 
new-build tactical fighters and 
bombers taken on strength in 
2012 through to 2014.  This year is 
seeing a continuation of the trend, 
with 48 new-build tactical combat 
jets expected to join the FA fleet, 
together with 20 upgraded and 

life-extended fighters and attack 
aircraft.  Delivery of new-build 
and upgraded combat jets to the 
FA is set to continue until 2020.
The average age of frontline 

squadron pilots is well below 
30 years.  Their annual flight 
training hours were reportedly 
between 110 and 130 hours 
in 2013-2014 and the same, 
or a slightly increased figure, 
is being targeted for 2015.  
In the fighter and attack units, a 

typical training sortie duration is 
between 30 and 45 minutes, this 
number of flying hours translates 
into about 150 workload-intensive 
training sorties.  This level will 
enable young aircrews, who 
started their pilot and officer 

career in the early 2010s, to 
rapidly attain full combat-ready 
status by the middle of decade.  
Furthermore, the FA units 
equipped with new or upgraded 
types have seen an even more 
intense training operations tempo, 
with average annual pilot training 
time reaching and exceeding 150 
hours; with their training being 
enhanced by the use of modern 
flight and tactical simulators.   

Flanker-dominated 
fighter aviation force
The FA’s fighter sub-branch is 
the largest and is built around a 
core force of several Su-27/30/35 
Flanker single- and two-seat 
derivatives, currently serving 
with 14 frontline and one 
instructor-research squadrons. 
The existing fleet of 53 upgraded 

Su-27SMs (55 were upgraded and 
two were lost in flight accidents) 
was taken on strength between 
2003 and 2009, equipping 
four frontline squadrons while 
five examples are operated 
by one squadron of the 968th 
IISAP (instructor-research 
composite aviation regiment) 
assigned to the Lipetsk-based 
combat training centre.  
The upgraded Flanker fleet, 

with an average age of 25 years, 
was then complemented by 12 
newly built and further improved 
Su-27SM3s taken on strength 
in 2011.  The upgraded SMs 
were handed over to the 23rd 
IAP (fighter regiment) at Dzemgi 
and the 22nd Guards IAP at 
Tsentralnaya Uglovaya in Russia’s 
Far East.  A dozen new-build 
SM3s were delivered to re-equip 

Above: A pair of Kursk-based MiG-29SMTs on fi nal approach.  Both aircraft were part of the failed deal with the Algerian 
Air Force, which discovered parts from older airframes in the jets.  Despite this, the SMT variant is one of the most 
capable within the Russian inventory.  Chris Lofting
Below: There is a still a number of non-upgraded MiG-31s, most are earmarked to be cycled through the BM/BSM 
upgrade to provide another 15 to 20 years’ service, mainly deployed to Russia’s extreme northern territories, well beyond 
the Polar Circle. 
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one of the two fighter squadrons 
assigned to the 1st Aviation 
Group of the 6972nd Air Base 
(AB) stationed at Krymsk in the 
south of the country.  This unit was 
reformed in December 2013 as 
the 3rd Guards SAP (composite 
aviation regiment), reverting back 
to the structure and numberplate 
it had prior to December 2009. 
There is an ongoing initiative for 

upgrading 36 existing Su-27Ps 
to the enhanced Su-27SM3 
standard, boasting a new avionics 
suite identical to those newly built 
in 2011.  This undertaking was 
converted into a firm contract in 
mid-2015 and covers enough to 
equip three frontline squadrons.  
The upgrade is to be performed 

at KnAAZ plant in Komsomolsk-
on-Amur between 2016 and 2020.  
The newly upgraded Su-27SM3s 
will use airframes manufactured 
in the late 1980s, life-extended 
up to 40 years.  Their remaining 
service life after the upgrade, 
combined with a structural 
overhaul, will be set at 2,000 
flight hours, enough for 15 years’ 
flying at the current FA tempo.     
There are around 70 non-

upgraded or so-called ‘vanilla’ 
Su-27P/UBs still soldiering 
on with the FA, equipping five 
frontline squadrons and also 
serving with the Flanker-equipped 
instructor-research squadron 
of the Lipetsk combat training 
centre.  The single-seaters in the 
best technical condition will be 
cycled through the SM3 upgrade 
at KnAAZ (Komsomolsk-on-Amur 
Sukhoi facility), while most, if not 
all, of the heavily used Su-27UB 
two-seaters will be retired upon 
expiration of their service lives 
between 2015 and 2020.
Together with the newly built 

Su-27SMs, in 2011 the FA took on 
strength an initial batch of four 
newly built Su-30M2 two-seaters 
with full combat capability and 
dual controls.  Their mission 
avionics standard is close to that 
of the Su-27SM3 single-seater, 

while these Su-30M2s can also 
be used for aircrew conversion 
and continuation training.  
The first two Su-30M2s were 

taken on strength by the Krymsk-
based 3rd Guards SAP, followed 
by the 22nd IAP at Tsentralnaya 
Uglovaya, which took on strength 
the remaining pair of enhanced 
two-seaters.  In December 2012, 
the Russian MoD ordered, without 
any public announcement, 
another batch of 16 Su-30M2s 
for delivery between 2013 and 
2015.  The first four were taken on 
strength by the 3rd Guards SAP 
in 2013 and the second batch of 

eight was delivered in December 
2014 to the 22nd Guards IAP 
and the 38th IAP at Belbek in the 
Crimea Peninsula, each taking 
four aircraft.  The concluding 
batch of four Su-30M2s is 
slated to be delivered by the 
end of 2015 to the 159th IAP 
at Besovets (Petrozavodsk) in 
Karelia, in the Western MD. 
The wide-ranging recapitalisation 

effort for the FA fleet has seen 
the Su-30SM thrust-vectoring, 
multi-role two-seater built at Irkut 
Corp becoming the mainstay of 
the new-build Flanker fleet.  Sixty 
aircraft were ordered under two 

separate contracts in March 
and December 2012, with the 
last examples slated for delivery 
to the FA frontline squadrons 
in 2016.  It cannot be ruled out, 
however, that the Russian MoD 
might place further orders for 
the Su-30SM in the foreseeable 
future to facilitate the FA’s 
ambitious fleet recapitalisation 
and capability/growth process.
The two-seat Su-30SM is a 

derivative of the export Su-30MKI/
MKM model featuring a partial 
Russian avionics suite replacing 
the Indian- and Israeli-made 
systems on board, including the 

Above: The upgraded MiG-31BM/BSM forms the backbone of the RuASF’s long-range intercept capability.  A dozen MiG-
31BMs serve the 98th SAP (composite aviation regiment) stationed at Monchegorsk airfield on the Kola Peninsula.  They 
are tasked with air coverage of the Northern Fleet nuclear submarine bases and their adjacent training and patrol areas. 

A MiG-31B, RF-92387, launches 
off the runway at Savasleyka 
during August 2012 to conduct 
the weather flight before the 
day’s missions start.  The MiG-31 
training unit at Savasleyka, at 
the time being the 3958 AvB, 
is directly subordinate to the 
Lipetsk Combat Training Centre’s 
4 GTsPAV i VI.  Chris Lofting
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radar, the communication suite, 
the IFF and the ejection seats.  
Modifications were also made 
to the aircraft’s weapons suite 
in order to be made capable 
of deploying all new Russian 
precision-guided air-to-surface 
weapons.  The Su-30SM, 
however, retained most if not all 
of its advanced French-made 
avionics including the VEH3000 
holographic HUD (this is set to 
be replaced on the aircraft built 

in 2015 by the Russian-made 
IKSh-1M HUD borrowed from the 
Su-35S) and the highly accurate 
Sigma 95 navigation system.  
The type is capable of using the 
new R-77-1 (AA-12 Adder) BVR 
missile with a maximum range 
in head-on engagements at high 
altitude of 60nm (110km) and the 
RVV-MD missile, a vastly improved 
R-73 (AA-11 Archer) derivative. 
The first two Su-30SMs were 

taken on strength by the RuAF 

in November 2012 and a year 
later 14 more followed.  Ten were 
used to equip one squadron 
of the 120th SAP at Domna in 
the Eastern MD (not far from 
the manufacturing plant in 
Irkutsk), taken in November and 
December, replacing the MiG-29s.  
In 2014, the Domna-based 

regiment took 14 more Su-30SMs 
and now it has two fully equipped 
squadrons with a total fleet of 
24 aircraft.  Eighteen Su-30SMs 

were taken by the RuAF in 2014, 
including the first four for the next 
FA regiment slated to convert to 
the Su-30SM, but for now, these 
have been held in temporary 
use at the Domna regiment until 
their expected handover to their 
new unit in the second half of 
2015.  Up to six Su-30SMs are 
also being operated by the Lipetsk 
combat training centre and the 
929th GLITs at Akhtubinsk.   
The second FA regiment 

earmarked to convert to the 
Su-30SM is the 31st Guards IAP 
stationed at Millerovo airfield in 
the Southern MD.  It is currently 
equipped with two squadrons of 
MiG-29s and will take on strength 
24 thrust-vectoring two-seat 
Flankers, with most, if not the 
all, of these slated for delivery 
in the second half of 2015. 
The Su-35S, known as the 

ultimate single-seat, multi-role 
Flanker derivative, boasting 
thrust-vectoring engines and 
much-refined aerodynamics, 
combined with an all-new Russian-
only mission avionics suite and an 
expanded weapons selection, is 
another new true multi-role fighter 

Above: The Su-27SM3-equipped squadron of the 3rd Guards IAP has a secondary ground attack role, as shown here by 
this Flanker armed with S-25OFM rockets. 
Below: Su-27SM RF-92211/04 red, from the Lipetsk Combat Training Centre comes in over the keys at the long-range 
bomber training base at Ryazan Dyagilevo during a detachment in 2012.  Chris Lofting



On Friday July 24, while policing Baltic airspace, RAF Typhoons intercepted 
ten Russian aircraft during a single Baltic Air Patrol, Quick Reaction Alert 
mission.  The Typhoon FGR4s, from 6 (Fighter) Squadron, RAF Lossiemouth 
were launched after multiple groups of aircraft were detected by NATO 
air defences in international airspace close to the Baltic States.  The RAF 
jets identifi ed eight Russian Air Force fi ghters. These involved four MiG-31 
Foxhounds (No 1) from the 790th IAP at Khotilova, north of Moscow and 
four Su-34 Fullbacks (No 2 and 3) from the 47th SAP temporarily operating 
out of Buturlinovka while work in progress (WIP) continues at Voronezh-
Baltimor. The Russian aircraft were monitored by the RAF Typhoons and 
escorted on their way. MOD Crown Copyright
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type currently being inducted in FA 
service.  Procured under an initial 
contract for 48 aircraft dating from 
August 2009, the first Su-35S built 
for the RuASF was handed over 
for testing and evaluation in 2011, 
while two more aircraft were taken 
on strength by the Lipetsk training 
centre for field trials and aircrew 
conversion training in 2012.  
Eight more followed in 2012 and 

further 12 were taken in 2013 (the 
entire batch inducted in service 
by February 2014) while the same 
number was taken in 2014. 
The first Su-35S-equipped 

frontline squadron was assigned 
to the 23rd IAP based at Dzemgi 
near Komsomolsk-on-Amur 
(where it shares the airfield with 
the manufacturing plant KnAAZ) 
in Russia‘s Far East.  It took on 
strength its eight initial Su-35S’ 
in a well-publicised ceremony in 
February 2014.  This year, two 
squadrons of the 23rd IAP took 
on strength 24 Su-35S’, while the 
third squadron of the expanded 
23rd IAP remains equipped with 
Su-27SM/UBs and Su-30M2s.
As of January 2015, 14 Su-35S’ 

were dedicated to various testing 
and evaluation efforts carried 
out at Lipetsk combat training 
centre and RuASF’s 929th 
GLITs.  There were hints in the 
Russian press last year that the 
Su-35S has been suffering from 
numerous technical issues caused 
by its new and advanced flight/
navigation and mission avionics.  

As a consequence, the Su-35S 
fleet has been a subject of 
continuous modifications 
undertaken at KnAAZ in order 
to be brought to a combat-ready 
status, with official commissioning 
into service of the type as a 
combat-capable air system 
is planned for this year.  This 
was announced on February 3, 
by Russia’s defence minister, 
Army Gen Shoigu, when he told 
the Russian press the Su-35S 
had so far been inducted only 
in the so-called experimental 
operation with the RuASF.
He revealed its commissioning 

into service should happen only 
after rectifying the shortcomings 
and deficiencies revealed 
during the type’s joint state 
flight testing effort, undertaken 
by the RuASF’s 929th flight 
test centre at Akhtubinsk.  The 
aircraft is not yet fully compliant 
with the RuASF specification 
and making it so should be an 
important task for this year.
This year’s production plans at 

KnAAZ called for the rolling-out of 
14 Su-35S’, which will complete 
the original 2009 contract.  Eight 
of these aircraft, together with 
four originally taken in 2014, 
are earmarked for delivery to 
one squadron of the second 
RuASF regiment converting to 
the type, the 22nd Guards IAP 
at Tsentralnaya Uglovaya.  In 
addition, the type is also planned 
to re-equip another squadron, 

RAF 6 Squadron interception on July 24, 2015
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assigned to the 159th IAP at 
Besovets (Petrozavodsk).  It 
will take six newly built aircraft 
directly from KnAAZ, together 
with a number of Su-35S’ 
currently operated by the 929th 
GLITs and the Lipetsk combat 
training centre for testing 
and evaluation purposes.
The long-awaited follow-on 

contract for 48 more Su-35S’ has 
been delayed by the Russian MoD 
due to non-disclosed reasons.  It 
was expected to be signed at the 
biannual MAKS-2015 airshow in 
August but nothing materialised.  
Deliveries of the newly ordered 
Su-35S’ are tentatively planned 
for between 2016 and 2019, at 
an average rate of 12 a year. 

Fulcrum’s dwindling 
importance  
The MiG-29 Fulcrum is serving with 
the FA in diminishing numbers 
and its importance and real-world 
operational value has been 
dwindling since the late 2000s.  
This process began soon after 
the discovery of severe fin cracks  

in 2009 that had affected the 
majority of the ageing Fulcrums.  
Another blow, suffered by the 

RuASF Fulcrum fleet is related to 
the decision not to proceed with 
its mid-life upgrade to the MiG-
29SMT standard.  Currently the 
legacy Fulcrum suffers from low 
availability rates and is in a process 
of a gradual replacement with 
newer Flanker derivatives in the FA 
frontline squadrons.  Nevertheless 
it will continue its service with 
the RuASF for a while, mostly 
assigned to the combat training 
and air display role.  The only FA 
full-scale, frontline regiment still 
equipped with non-upgraded 
Fulcrums, the 31st Guards IAP at 
Millerovo, will trade its 30-plus 
MiG-29s for 24 Su-30SMs this 
year.  Its serviceable 9-13 sub 
variants are then expected to 
join the two-squadron fleet of the 
116th TsBPIA (fighter aviation 
combat employment centre) at 
Astrakhan, which is now flying 
older 9-12 subversion Fulcrums.  
Then the last legacy Fulcrum-

equipped FA frontline squadron 

(with a fleet of 12 single-seaters 
and two two-seaters), assigned 
to the 3624th AB at Erebuni, 
Armenia, is likely to trade its 
freshly overhauled MiG-29s of 
the 9-13 subversion for newly 
built, multi-role MiG-29SMTs.  A 
total of 16 of these distinctively 
humpbacked Fulcrums were 
ordered in 2014 and are expected 
to be delivered in 2015 and 
2016.  The average age of the 
legacy MiG-29s currently in FA 
service is more than 25 years.
The FA also has on strength a 

two-squadron fighter regiment 
of new-generation, multi-role 
Fulcrums; in 2009 and 2010 the 
14th Guards IAP at Kursk-Khalino 
took the majority of 28 MiG-
29SMTs and six MiG-29UBTs 
originally built for the Algerian 
Air Force under an order placed 
in 2006.  In the event, Algeria 
rejected all of these Fulcrums 
following the discovery that some 
of the equipment of the aircraft 
delivered in 2008 and 2009 
was second hand.  According 
to the delivery contract, the 

Algerian MiG-29SMTS were to be 
second-hand airframes fitted with 
all-new avionics and equipment, 
which violated the contract.  As 
a consequence, the Russian 
Government promptly responded 
to save the manufacturer, 
RSK MiG, from bankruptcy 
by purchasing all the rejected 
Fulcrums for the RuASF fleet.  The 
newly procured MiG-29SMT/
UBTs were used to re-equip the 
14th Guards IAP; a few examples 
were also delivered to the Lipetsk 
combat training centre.  
These MiG-29SMT/UBTs (built 

using old airframes equipped with 
new systems and avionics) were, 
in fact, the first truly multi-role 
Fulcrums inducted in RuASF 
service, capable of deploying 
the Kh-31A/P air-to-surface 
guided missiles (in anti-ship and 
anti-radar versions respectively) 
as well as Kh-29T TV-guided 
bombs and KAB-500Kr TV-guided 
bombs.  Just like the multi-role 
Su-27SMs, however, the day-
to-day training activities of the 
MiG-29SMT-equipped squadrons 
has seen the aircraft used mainly 
in the air-to-air role, while the 
air-to-surface training has been 
using only unguided ordinance. 
During the first half of 2013, 

the Russian media increasingly 
speculated about an anticipated 
order for a batch of 37 new-
generation MiG-35 multi-role 
fighters for the RuASF.  This 
advanced Fulcrum derivative is 
a slightly improved version of 
the export-standard MiG-29M/
M2, using its basic airframe 
and the more powerful 
engines developed for the 
MiG-29K/KUB carrier-capable 
version.  The mission avionics 

Above: This Su-24M Fencer-D, upgraded with the SVP-24 navigation/attack avionics package, belongs to the 2nd Guards 
BAP based at Chelyabinsk-Shagol in the Central MD. 

The new Su-35S multi-role fi ghter is still being evaluated, but is expected to be 
commissioned as a fully capable combat air system by the end of 2015.  The 
RuASF placed an initial order for 48 aircraft in August 2009, followed by 48 
more to be contracted in late August 2015, for delivery until 2020.  Both the 
single-seat Su-35S and two-seat Su-30SM boast thrust-vectoring engines vital 
for their vastly enhanced close air combat manoeuvrability.  Alexander Mladenov
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and ordnance are generally 
the same as those already 
integrated on the MiG-29SMT.  
However, in July 2013 the 

Russian MoD announced the MiG-
35 contract had been postponed 
for three years due to financial 
difficulties.  Many experienced 
observers noted that the MiG-35 
is still a new aircraft and it will take 
some time to fully develop and 
test the airframe and its mission 
systems before being declared as 
fit for launch into serial production.  
This was confirmed in April 

2015 by Russia’s deputy defence 
minister Yury Borisov, who 
claimed the type would need more 
developmental testing before its 
launch into production.  He also 
hinted the Russian MoD is set 
to order the long-awaited batch 
of MiG-35 multi-role fighters 
later this year, but the number of 
aircraft will be reduced to 30.  
Borisov also noted that the first 

stage of the deal will include 
experimental development works 
under a separate contract.  With 
delivery of the first two MiG-35s 
for testing and evaluation to the 
RuASF’s 929th GLITs, and upon 
successful completion of the 
testing campaign, a production 
contract for the rest will be 
signed, with deliveries tentatively 
slated to run until 2020. 

Upturn in Foxhound 
Fortunes
Renewed tensions between Russia 
and the West, which increased 
in 2014/15 and are showing no 
signs of abating, mean a fleet of 
130 life-extended and upgraded 
Foxhounds - ordered under three 
separate contracts in 2007, 2011 
and 2014, are set to remain in 
active service at least until the 
late 2020s or even early 2030s.  
Since 2011, the RuASF has 
assigned an increased priority 
to its once-neglected Foxhound, 

and the fleet is in the midst of 
a large-scale mission avionics 
update combined with adding 
new weapons and airframe 
and engine refurbishment.  The 
upgrade will eventually cover 
the aircraft of eight frontline 
squadrons and one operational 
conversion and combat training 
(also known as instructor-
research) squadron plus a few 
examples in use with the RuASF’s 
flight test centre at Akhtubinsk 
for testing and evaluation.  
All frontline Foxhound units 

have 12-strong fleets and the 
average age of the MiG-31s 
upgraded or slated for upgrade 
is 26 to 27 years.  By early July 
2015 there were around 65 
upgraded MiG-31BM/BSMs 
in RuASF service, serving with 
five frontline squadrons and 
the operational conversion and 
combat training squadron. 
Three more squadrons are still 

equipped with original MiG-31s; 
the last of these is expected 

to convert to the upgraded 
Foxhound by 2019 at the latest.  
The MiG-31BM upgrade is 
primarily focused on introducing 
an improved radar with much-
extended detection and tracking 
performance combined with 
enhanced jamming resistance.  
The new R-37M long-range 
air-to-air missile has a better 
range than its predecessor 
R-33, reaching 110nm (200km) 
when launched against high-
altitude targets head-on.  
In addition, the MiG-31BM’s 

arsenal has been expanded 
with the R-77 BVR and R-73 
WVR air-to-air missiles, giving it 
increased lethality when attacking 
manoeuvring targets.  There is 
also much improved tactical 
data presentation available to 
both the pilot and weapons 
system operator (WSO) plus new 
jam-resistant data-links needed 
for improving the Foxhound’s 
capability for autonomous 
group intercept operations.

The long-range Foxhound is 
playing an increasingly important 
role in Russia’s newly proclaimed 
Arctic natural resources 
exploration and military presence 
expansion strategy, which at 
times is quite aggressive.  
According to RuASF CinC, 

Col Gen Viktor Bondarev, Tiksi 
airfield in Russia’s remote Arctic 
territories, well beyond the 
polar circle, is planned to be in 
use by 2017 as a permanent 
basing location of FA aircraft and 
MiG-31 long-range interceptors.  
In addition, Col Gen Bondarev 
has claimed that Foxhounds 
will be stationed at Anadyr, 
another Arctic base close to 
the Northern Sea Route.  
It remains to be seen, however, 

if these units, tasked with ‘power 
projection’, will be newly formed, 
using MiG-31s transferred from 
the existing regiments that are 
slated to convert to new fighter 
types – no such news has been 
released to date.  Alternatively, 

Above: Su-24M Fencer-D bomber from the 98th SAP at Monchegorsk armed with a Kh-25ML laser-guided air-to-surface 
missile seen on its landing roll with the twin brake chute deployed. 
Below: This Su-24MR Fencer-E tactical reconnaissance aircraft from the 98th SAP taxies in front of a MiG-25RB at 
Monchegorsk.  The last recce Foxbats remained in service with the FA until December 2013, operated by the 98th SAP. 
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the aircraft will be provided 
simply for long-term quick 
reaction alert (QRA) detachments, 
supported by the existing 
Foxhound-equipped regiments.  
In June 2012, the Russian 

MoD announced its intention 
to permanently deploy a 
squadron-sized MiG-31 unit 
at Rogachevo airfield on the 
island of Novaya Zemlya, also in 
Russia’s remote Arctic territories.  
Then the plan for permanent 
basing was indefinitely put on 
hold, but the MiG-31-equipped 
regiments began to stage 
short-term training deployments 
to the refurbished Rogachevo 
airfield, the first of these taking 
place in September 2014.

Bomber and Recce 
Force get Fullbacks
The Su-24M Fencer-D is still the 
backbone of FA’s bomber force, 
with as many as six squadrons 
equipped with the type.  Two of 
these fly upgraded Su-24M2s 
and another three are equipped 

with Su-24Ms recently upgraded 
with the SVP-24 nav/attack suite.  
This is an affordable, newly added 
avionics system to allow high-
accuracy navigation and delivery 
of low-cost unguided bombs.  In 
contrast, the more comprehensive 
Su-24M2 upgrades added a 
series of cockpit and navigation 
system improvements designed 
by Sukhoi.  However, it proved 
much more expensive when 
compared with the SVP-24 while 
providing a moderate combat 
capability enhancement.  As a 
consequence only 28 aircraft 
were upgraded at Novosibirsk 
Aircraft Production Association 
(NAPO) – 24 were delivered to 
the two squadrons of the 277th 
BAP at Khurba in Russia’s Far 
East and the remainder destined 
to be used for conversion 
training and testing purposes.
The average age of the fleet of 

bomber and recce Fencers is 
about 26 to 28 years and the 
swing-wing type is known as the 
FA aircraft with the worst flight 

safety due to its fairly complex 
design and workload-intensive 
handling.  For instance, two 
aircraft were lost together with 
their crews in crashes in the 
period between January and July 
2015 due to technical issues. 
In early 2012, the FA’s aged 

bomber force saw a huge boost 
in its combat capabilities, at least 
in theory, thanks to the induction 
in squadron service of the first 
batch of six Su-34 Fullbacks 
new-generation frontal bombers.  
The second stage of the type’s 
joint testing and evaluation effort, 
performed by the 929th GLITs, 
commenced in 2006 but proved 
to be protracted compared with 
the original plans and continued 
after the first deliveries to the 
combat squadrons.  The Su-34 
was eventually commissioned into 
RuASF service as a fully combat-
capable air system in March 2014 
after the resolution of various 
problems that have plagued 
the initial experimental and 
conversion training operations at 

Lipetsk and then at the 47th SAP.
The long-delayed entry-into-

service of the new bomber began 
with the delivery of the Fullback 
to one of the squadrons, known 
at the time as the 1st Aviation 
Group of the 7000th Air Base 
at Voronezh-Baltimor.  The first 
production order for the type 
signed in 2008 called for delivery 
of 32 Su-34s and the second 
dating from March 2012 added 
a further 92.  These aircraft are 
set to replace all the Su-24Ms in 
RuASF service and will perform 
the missions now assigned to the 
Su-24MR reconnaissance aircraft.
In January 2011, the RuASF took 

on strength six Su-34s.  In 2012 
the figure increased to 10, in 2013 
to 14 and in 2014 to 18.  In 2015 
the planned deliveries will account 
for 14 aircraft, four of which 
were taken on strength in May. 
By mid-2013, the 1st Aviation 

Group of the 7000th Air Base 
was reported to have completed 
its transition to the new bomber, 
replacing the Su-24M in its 
two bomber squadrons, each 
equipped with 12 aircraft.  The 
next unit to re-equip with the 
new bomber was the 559th BAP 
at Morozovsk in the Southern 
MD, which received its first three 
Su-34s in November 2013, with 
four more added in December 
and a further 18 in 2014.  
Originally 559th BAP operated 

two Su-24M squadrons, upgraded 
with the SVP-24 nav/attack 
suite, but when it received the 
new Su-34s, its structure was 
expanded to three 12-aircraft 
squadrons and is set to take 
delivery of its last Fullbacks in 
the second half of this year.  The 
third FA bomber regiment to 
convert to the Su-34 will be the 
277th BAP at Khurba in the 
Eastern MD, which currently 
operates two Su-24M2-equipped 
squadrons complemented by 

Above: With the new L265 Khibini pod-mounted radar jammer system, Su-34s can also be used as an escort jammer 
aircraft protecting groups of strikers fl ying in highly contested airspace and facing numerous surface and air threats.
Below: Just touching down at the long-range bomber training base at Ryazan Dyagilevo is Su-34 RF-92251 02 red.  This 
was one of four Fullbacks from the Lipetsk training centre on detachment while participating in the 100th anniversary 
show at Zhukovsky in 2012.  The older Su-24Ms are being withdrawn or transferred to other units as deliveries of new 
Su-34s take place.  Chris Lofting
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one Su-24MR recce squadron.  
Then, the Fullback will supersede 
the Su-24M/SVP-24 of the sole 
bomber squadron of the 98th 
SAP at Monchegorsk and the two 
squadrons of 2nd BAP at Shagol 
are also slated to follow suit. 
The first Su-34-equipped unit, 

now known as the 47th SAP, has 
seen intense training since its 
conversion to the new bomber in 
2012-2013, even training in the 
air-to-air role (new to the bomber 
crews) by deploying both BVR 
and WVR missiles in defensive 
and offensive air encounters, 
including intercepts at altitudes 
above 36,080ft (11,000m).  The 
first practice air-to-air missile 
firings were performed by the 47th 
SAP’s Fullbacks in June 2014. 
The 47th SAP crews also 

performed a number of highly 
publicised, long-range flights 
to Russia’s extreme northern 
territories and also flew a 
number of ‘power projection’ 
patrol missions (loaded with 
weapons) over neutral waters 
in the Baltic and Barents Seas.  
Voronezh-Baltimor-based Su-34s, 
armed with R-73 heat-seeking 
air-to-air missiles and carrying 

underfuselage-mounted external 
fuel tanks, were intercepted for the 
first time by Royal Norwegian Air 
Force (RNoAF) F-16AMs standing 
on Quick Reaction Alert (QRA) 
at Bodø airbase in June 2014.  
By May 2015, as many as 56 

Su-34s were operated by five FA 
squadrons – 24 of these taken on 
strength with the two squadrons of 
the 47th SAP (one was written-off 
in a landing accident in June) 
and 31 with the three squadrons 
of the 559th BAP.  The latter 
will take five more aircraft in 
the second half of this year.  In 
addition, RuAF operates five 
more pre-production and early 
production-standard Fullbacks in 
service with the Lipetsk training 
centre and the 929th GLITs.  
The Su-34 bomber, equipped 

with the Sych unified 
reconnaissance pod, is slated to 
undertake most, if not all, of the 
mission currently assigned to 
the ageing Su-24MR Fencer-E, 
equipped with an antiquated 
recce suite, centred on a side-
looking radar, old-generation IR 
scanner and wet-film cameras.  
The Su-34’s Sych pod, carried 
on a large underfuselage 

centre-line pylon, has been 
developed in three different 
versions.  The first is designed for 
electro-optical reconnaissance, 
the second is equipped with a 
side-looking synthetic aperture 
radar (SAR)  and the third is 
intended for use in the electronic 
intelligence (ELINT) role.  
The initial order for 

developmental testing includes 
a batch of eight Sych pods: two 
for ELINT, three with electro-
optical equipment and three 
equipped with side-looking 
SAR radars.  The first Sych pod 
in the version equipped with 
a side-looking SAR radar was 
spotted in May 2015 at Kubinka 
airfield near Moscow, carried 
on an early-production Su-34 
operated by the 929th GLITs.   
Development, testing and entry 

into service of the Sych pod, 
however, have been considerably 
delayed and the first deliveries to 
the frontline Fullback squadrons 
may not be until 2017. 
The Su-24MR Fencer-E is 

still serving with four or five 
reconnaissance squadrons.  
There is no information available 
on upgrades undertaken 

on the aircraft’s obsolete 
analogue mission suite 
dating back to the 1980s.  
At the same time, the 
expected mass introduction of 
unmanned air vehicles (UAVs) 
in the early 2010s, to perform 
at least a proportion of the 
missions currently assigned 
to the Su-24MR fleet, has 
reportedly failed to happen.  

Bridging the UAV gap 
The development of medium 
altitude long endurance (MALE) 
and high altitude long endurance 
(HALE) class of UAVs in Russia, 
fitted with sophisticated electro-
optical and radar equipment for 
intelligence, surveillance and 
reconnaissance (ISR), has proved 
to be a mission impossible for 
the Russian aviation industry. 
To bridge the gap, the Russian 

MoD procured a limited number of 
IAI Heron UAVs (locally assembled 
by the Ural Works of Civil Aviation 
-UZGA) in Russia under the name 
Forpost) equipped with payloads 
containing TV and IR-cameras 
for day and night ISR.  However 
these low- and slow-flying UAVs 
are not able to perform any of 
the Su-24MR roles for gathering 
reconnaissance information up to 
220nm (400km) behind the front 
line in a contested environment.  
The newest aircraft in the 

Fencer-E fleet will continue their 
service until about 2020 and at 
that time the reconnaissance 
role will be gradually handed 
over to the FA’s Su-34-equipped 
squadrons using the three 
versions of the Sych underfuselage 
pod.  It might be also expected 
that the early 2020s introduction 
of targeting pods on the FA 
tactical fighters will enable them 
to perform non-traditional ISR 
missions in the same way they are 
currently carried out in the West. 
The other dedicated 

reconnaissance aircraft type in 
the FA fleet, the MiG-25RB (in 
several sub-versions outfitted 
with different recce suites) was 

Above: The upgraded Su-25SM forms the backbone of the FA’s attack power, and by 2020 the branch will operate only 
upgraded Frogfoot single-seaters in its 12 or so frontline attack squadrons. 
Below: A pair of ‘vanilla’ MiG-29s belonging to the 116th TsBPIA (fighter aviation combat training centre) depart their 
home base at Astrakhan airfield near the shore of the Caspian Sea. 



Russian Frontal Aviation Arms Order of Battle (Orbat), August 2015*
Unit Base Map No. Types 

Centrally Subordinated Units
4th GTsPAPVI Lipetsk

968th IISAP. 
Four instructor-research squadrons – one bomber, one attack 
and two equipped with fighter aircraft.  

Lipetsk-2 1 MiG-29/UB, Mi-29SMT/UBT, Su-27P/S/UB, 
Su-27SM, Su-25/UB, Su-25SM, Su-24M/MR/
MP, Su-24M2, Su-24M-SVP-24, Su-30PU/SM/
M2, Su-34, Su-35S

3958th Air Base 
One instructor-research fighter squadron.

Savastleyka 2 MiG-31B/BM/DZ

237th TsPAT 
Two display teams/squadrons, flying the MiG-29/UB and Su-
27/UB. 

Kubinka (Moscow) 3 Su-27/UB, MiG-29/UB

116th TsBPIA  
Two fighter squadrons and a SAR/transport detachment 

Astrakhan 4 MiG-29/UB, Mi-8MTV, An-26

6th Air and Air Defence Army (Western MD) St Petersburg 
105th Guards Composite Aviation Division Voronezh 5

159th Guards IAP 
Two fighter squadrons

Besovets (Petrozavodsk) 6 Su-27P/UB

98th Guards SAP 
One bomber, one reconnaissance, one fighter squadron and a 
helicopter detachment

Monchegorsk 7 Su-24M/MR, MiG-31BM, Mi-8MTV

14th Guards IAP 
Two fighter squadrons 

Khalino (Kursk) 8 MiG-29SMT/UBT

790th IAP 
Three fighter squadrons 

Khotilovo 9 MiG-31BM/BSM, Su-27P/UB 

47th Guards SAP
Two bomber and one reconnaissance squadrons. 

Baltimor (Voronezh) Su-34, Su-24MR, An-30 

14th Air and Air Defence Army (Central MD) Yekaterinburg 

712nd Guards IAP 
Two fighter squadrons 

Kansk-Yuzhniy 10 MiG-31BM

764th IAP
Two fighter squadrons

Bol’shoye Savino (Perm) 11 MiG-31DZ/BS

2nd Guards BAP  
Two bomber squadrons and one reconnaissance squadron 

Shagol (Chelyabinsk) 12 Su-24M/SVP-24, Su-24MR

999th Air Base 
One attack aircraft squadron 

Kant (Bishkek, Kyrgyzstan) 26 Su-25SM/UB 

11th Air and Air Defence Army (Eastern MD) Khabarovsk 

303rd Guards Composite Aviation Division Khurba (Komsomolsk-on- Amur)

23rd IAP 
Three fighter squadrons

Dzemgi (Komsomolsk-on-Amur) 14 Su-35S, Su-27SM/UB, Su-30M2 

22nd Guards IAP 
Three fighter squadrons 

Tsentralnaya Uglovaya (Vladivostok) 15 Su-27SM/UB, Su-30M2, MiG-31DZ/BS

120th Guards SAP
Two fighter squadrons and two attack squadrons

Domna (Chita) 16 Su-30SM, Su-25/SM/UB

277th BAP 
One reconnaissance and two bomber squadrons 

Khurba (Komsomolsk-on-Amur) 13 Su-24M2/MR

187th Guards ShAP 
Two attack squadrons

Chernigovka 17 Su-25SM/UB

4th Air and Air Defence Army (Southern MD) Rostov-on-Don 
3624th Air Base 
One fighter squadron

Erebuni (Yerevan, Armenia) 27 MiG-29/UB

1st Guards Composite Aviation Division Krymsk 

3rd Guards SAP
Two fighter squadrons and a helicopter detachment

Krymsk 18 Su-27SM3/UB, Su-30M2, Ka-27PS 

31st Guards IAP 
Two fighter squadrons

Millerovo 19 MiG-29/UB

959th BAP
Three bomber squadrons  

Morozovsk 20 Su-34

11th RAP 
One or two reconnaissance squadrons

Marinovka 21 Su-24MR 

368th ShAP
Two attack squadrons  

Budennovsk 22 Su-25SM/UB

27th Composite Aviation Division Belbek 

37th SAP
One bomber/recce and one attack squadron

Gvardeyskoye (Simferopol) 26 Su-24M/SVP-24, Su-24MR, Su-25/SM/UB

38th IAP
Two fighter squadrons

Belbek (Sevastopol) 25 Su-27/SM/UB, Su-30M2

960th ShAP
Two attack squadrons 

Primorsko Akhtarsk 23 Su-25/SM/UB

Notes: * The order of battle has been compiled using all the publicly available information about the re-formed, re-established and transformation of the 
Russian Frontal Aviation units.  There is no official information released so far regarding the RuASF’s FA Orbat after the substantial re-forms undertaken in late 
2013 and early 2014.  
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finally withdrawn from use in 
December 2013 with the last 
RuASF unit operating the type, 
the 98th SAP at Monchegorsk. 

Attack force still 
upgraded 
The FA’s active attack fleet 
includes some 140 Su-25 
Frogfoot armoured attack 
aircraft equipping nine frontline 
squadrons, one instructor-
research squadron and one 
independent, frontline attack flight 
or squadron stationed abroad.  
Frogfoot drivers are known as 

the only true close air support 
(CAS) experts within the FA.  All 
the Su-25/BM/SMs currently 
operated by the frontline 
squadrons were originally built 
to the so-called 10th Series 

configuration in the second half 
of the 1980s (featuring improved 
combat survivability) and their 
average age is about 27 years.  
The original SM upgrade 

standard, introduced in FA 
operation in early 2006, has 
added a new nav/attack suite but 
lacked the capability to deploy 
TV-guided munitions and its 
modest guided weapons suite was 
expanded with only the highly agile 
R-73 air-to-air missile, useful for 
self-defence and visual intercepts 
of slow-speed air targets. 
The Su-25’s long-term 

effectiveness on the modern 
battlefield is being enhanced 
by the introduction of the latest 
SM3 upgrade standard, cleared 
for frontline service in May 2013, 
with the first deliveries reported 

in 2014.  The SM3 standard is 
also intended to be retrofitted 
onto all Su-25SMs upgraded 
to the two previous standards 
(known as the SM1 and SM2) 
between 2006 and 2013.
In the near future the Russian 

MoD is expected to continue 
placing small-scale orders for 
upgraded and life-extended 
Su-25SM/UBMs (at a rate of 
between five and ten a year), with 
the last expected to be taken on 
strength by the end of the decade.  
By 2020 the upgraded Frogfoot 
fleet in the FA’s attack sub-branch 
will be 130 single-seat aircraft plus 
a small number of upgraded two-
seaters augmented by a dozen or 
so non-upgraded two-seaters.
The SM3 standard brings a 

new software and hardware 

capability to facilitate the use of 
new guided ordnance and also 
boasts an enhanced Vitebsk-25 
integrated self-protection suite.  
This is designed to counter 
radar- and infrared-guided 
threats encountered over 
the battlefield as well as an 
enhanced communications 
suite with data link capability 
for use in CAS scenarios. 
The Su-25SM3 was flight-tested 

for the first time in 2011 and 
is reported as being capable 
to deploy the GNPP Region 
KAB-500S-E GPS/GLONASS-
guided bomb, making precise 
attacks possible in all weathers 
against targets with known 
positions.  In September 2012, 
however, the Russian MoD had 
rejected purchases the new 
guided bomb, representing 
a GBU-31 JDAM equivalent, 
due to its very high price.    
The Su-25 has good life-

extension prospects, with a 
currently assigned service life 
reaching 4,000 airframe flight 
hours (today all single-seaters 
are at about or slightly below the 
1,500-hour mark, with annual 
utilisation of 130 to 150 hours).  
However, most of the FA Su-25UB 
twin-seaters, with an average age 
of about 26 years, have seen far 
more intensive utilisation than 
their single-seat counterparts and 
have to be cycled through more 
extensive life-extension efforts.  
A number of Su-25UBs are also 

earmarked to be upgraded to the 
Su-25UBM standard, with the 
same mission avionics suite as 
that fitted to the SM3, including 
the sophisticated Vitebsk-25 
self-protection suite in its full 
form incorporating radar jammer 

Above: The RuASF aircrews’ morale and motivation have been boosted in recent years thanks to significant increases in 
training opportunities, salaries and bonuses. 
Below: This freshly painted Su-25UB two-seater is assigned to the attack squadron of the 968th IISAP at Lipetsk.  The 
first attack regiment to be equipped with the upgraded Su-25SM was the 368th ShAP.  Two of its three Frogfoot-equipped 
squadrons took delivery of the type during 2007-2010.  
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pods, active IR jammers and 
missile approach warners. 
Testing of the first Su-25UBM 
by the 929th GLITs,  is expected 
to be completed in late 2015. 
The first five upgraded single-

seat Su-25s, incorporating the 
expanded mission capabilities of 
the SM3 standard from the outset 
(although without a complete 
Vitebsk-25 suite), were delivered 
to the RuASF in November 2014 
for equipping the attack aircraft 
flight or squadron of the 999th 
Air Base at Kant, Kyrgyzstan.   

FA’s basing locations 
expansion 
In December 2013, a four-ship 
Flanker flight from the 159th IAP, 
home-based at Besovets near St 
Petersburg, was sent on a long-
term detachment at Baranovichi 
airfield in neighbouring Belarus 
for standing on QRA duty in 
performing air defence role.  
This initiative is set to be 

expanded in 2016 to a permanent 
deployment of a full-scale 
squadron with a fleet of 12 
Su-27 single-seaters and two 
Su-27UB two-seaters stationed 
at Bobruysk airfield in Belarus 
where a permanent RuASF 
airbase will be established.
Its main task will be to provide 

QRA over the so-called outer air 
defence belt of Joint Regional 

Air Defence 
System of Russia 

and Belarus, set 
in the areas bordering 

with NATO countries 
such as Poland, Estonia, 

Lithuania and Latvia.  
The Bobruysk-based Flanker 

squadron will most likely be 
equipped with a mixture of 
upgraded Su-27SM3s (sourced 
from the 2015 upgrade contact) 
augmented in the beginning 
by handful of non-upgraded 
examples taken from the fleet of 
the 159th IAP.  In addition to QRA 
at its home base, the Bobruysk-
stationed squadron will be also 

responsible 
for providing a 

second four-ship QRA 
detachment at Baranovichi. 
The two-squadron 38th 

IAP, stationed at Belbek in 
Crimea, and established in 
November 2014, is the latest 
FA fighter regiment.  Its fleet 
was hastily gathered from four 
other regiments operating 
non-upgraded and upgraded 
Flankers, two of which traded, 
or are set to trade soon, their 
Su-27SMs for Su-35S’ this year.  
Initially, the 38th IAP took on 

strength five ‘vanilla’ Su-27s and 
one Su-27UB two-seater, formerly 
operated by the 159th IAP, while 
in November 2014 its fleet was 
complemented by five Su-27SMs 
and one Su-27UB taken from 
the 22nd Guards IAP plus four 
Su-27SMs from the 23rd IAP.  
In December 2014, the 38th 

IAP’s Flanker fleet was further 
increased with the delivery of 
four newly built Su-30M2s.  Later 
the regiment took on strength 

non-upgraded 
Su-27s, borrowed 

from the 3rd IAP and 
other Flankers cycled through 

main overhaul.  In early 2015 
its fleet comprised 22 Su-27/
SM/UBs and four Su-30M2s. 
The 37th SAP is the latest 

bomber-attack regiment in 
the FA structure, established 
at Gvardeyskoye airfield in 
mid-2014, also in Crimea.  
Its structure consists of one 
squadron of Su-24M bombers, 
equipped with the SVP-24 
nav/attack system (previously 
operated by the 559th BAP at 
Morozovsk) plus a handful of 
Su-24MR reconnaissance aircraft, 
while the second squadron flies 
Su-25/SM/UB attack aircraft, 
previously operated by the third 
squadron of the 368th ShAP 
at Budennovsk and also some 
examples taken from the 960th 
ShAP at Primorsko Akhtarsk.  
The 999th Air Base was 

established in 2004 at Kant 
airfield at in the former Soviet 
republic of Kyrgyzstan.  It 
expanded its fleet with five newly 
upgraded Su-25SMs in December 
2014 complementing the  
existing fleet of the base’s attack 
flight or squadron comprising  
four upgraded single-seat 
Frogfoots taken on strength 
in April 2014, together 
with one two-seater.

The overtly ambitious programme for 
development and fielding the Sukhoi 
PAK-FA ‘fifth-generation’ multi-role 
stealth fighter into FA service is among 
the most important and expensive fleet 
renewal and capability enhancement 
initiatives undertaken by the RuASF’s 
FA.  The new heavyweight fighter type 
is primarily intended for gaining air 
superiority in highly contested airspace, 
while its secondary role calls for 
mounting strikes against well-protected 
ground and sea targets with new-
generation precision-guided munitions.   
The aircraft has no official designation 
of the ‘Su’-series as yet and is 
colloquially known under its internal 
Sukhoi project designation, T-50.  The 
official designation will be given only at 
the time when the new type completes 
the first phase of its extensive joint 
state testing effort - in 2018 at the 
earliest. 
The first T-50 prototype made its 
maiden flight on January 29, 2010 and 
the second prototype joined the flight 
test effort in March 2011, followed by 
the third in November 2011 and the 
fourth in December 2012, while the 
fifth prototype took to the air the first 

time in December 2013.  
The so-called factory test programme 
performed by Sukhoi to explore the 
aircraft’s performance (including the 
envelope expansion), handling qualities 
and system operability, was completed 
in December 2013.  As of May 2015, 
the total flight time accumulated by 
the five prototypes was 597 hours in 
476 sorties.     
The expected Russian MoD order 
was to include between 50 and 60 
aircraft sufficient to equip four or five 
frontline fighter squadrons, but this 
has been postponed indefinitely due to 
the protracted testing and evaluation 
programme.  
As Russia’s deputy defence minister 
Yury Borisov told the press in early July 
2015, the initial production order for 
the T-50 from the Russian MoD is set 
to comprise a squadron-size quantity, 
up to 12 aircraft.  The first of these 
pre-production aircraft are intended 
to be used for testing and evaluation 
purposes at the Akhtubinsk-based 
929th GLITs.  At a later stage they 
could be used to start the type’s field 
trials and initial instructor conversion-
to-type training at the Lipetsk combat 

training centre.  
The original plans which were expected 
to be postponed, foresaw delivery of 
two pre-production aircraft in 2016, 
two in 2017 and four in 2018, 
while full-scale production was to be 
launched in 2019. 
Sukhoi’s 2015 production plans 
included delivery to the RuASF of up 
to five T-50 prototypes and pre-series 
aircraft for participation in the first 
stage of the type’s extensive two-stage 
joint state testing and evaluation 
programme, which is expected to 
begin in late 2016 or early 2017 at 
the RuASF’s 929th GLITs.  Only after 
the successful completion of its first 
stage would the new type receive 
the Russian MoD’s authorisation to 
launch into full-rate serial production.  
This means the first T-50s for the 
FA will not be taken on strength for 
experimental operation with the first 
frontline squadron or two, before 2020.  
While the type’s commissioning into 
service as a fully combat-capable air 
system, together with the new guided 
missile types developed for it, might 
not happen until 2023 or 2024 at the 
earliest. 

PAK-FA’s induction delayed 
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A pair of T-50s perform 
during an air display.  
The aircraft nearest to 
the camera is armed 
with externally carried 
Kh-31 high-speed 
anti-ship or anti-radar 
missiles plus R-77-1 
BVR air-to-air missiles. 



St r Lifters

The Gulfstream fleet and its crews form the 
backbone of the US Navy Reserve executive 

transportation capability, providing short-notice, 
worldwide reach to naval senior leadership.
Known as the ‘Star Lifters’, Fleet Logistics 

Support Squadron ONE (VR-1) is home-
based minutes from the Pentagon at 
Joint Base Andrews (formerly Naval Air 
Facility Washington), Maryland.  The unit 
comprises two C-20Ds (Gulfstream IIIs) 
plus a trio of C-37Bs (Gulfstream 550s).
The Gulfstream series of aircraft is very 

popular in the civilian business world 
thanks to its proven reliability and solid 
performance, and was a natural addition 

for use in the US Navy VIP role.
While VR-1 has custody of the C-20D and 

C-37B aircraft, sister squadrons operate other 
Gulfstream models – five C-20Gs (Gulfstream 
IV) and a sole C-37A (Gulfstream V) aircraft.

Four-star service
Commanding Officer Cdr Teague ‘Swami’ 
Swalm leads the VR-1 team of 70 personnel.  Of 
20 or so officers within the unit, most are US 
Navy Reserve Full-Time Support (FTS), a few are 
Selected Reservists (SELRES) and a handful are 
active duty members of the US Marines Corps. 
The squadron capitalises on this unique 

blended service capability to take the best 

practices from navy and marines personnel 
and the civilian expertise of drilling reservists.
The unit’s primary role is as an executive 

transport aviation squadron operating 
aircraft in direct support of the Secretary 
of the Navy, service chiefs, combatant 
commanders and Congressional delegations.
The Gulfstream fleet delivers passengers to 

locations that would otherwise be impossible 
or very time-consuming to reach.  This means 
high-ranking personnel can spend their 
time leading the Fleet rather 
than spending it on less 
optimal modes of travel.
The squadron’s aircraft 

are all configured for flying US Navy 
and Marine Corps VIP leadership and are 
not tasked to move any cargo or parts.  All 
US Navy Gulfstream units (apart from 
VX-30) fall under the control of CFLSW 
(Commander, Fleet Logistics Support 
Wing), headquartered at Naval Air Station 
Joint Reserve Base Fort Worth, Texas.
“We also support and transport Joint 

Operation Combatant Commanders 
and other senior leadership assigned 
by the Pentagon,” explains Lt Cdr Steve 
Ryan, the VR-1 Operations Officer.

US Navy Reserve and US Marine Corps Gulfstreams
St r Lifters

US Navy Reserve and US Marine Corps Gulfstreams
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St r Lifters
US Navy Reserve and US Marine Corps Gulfstreams

Between them, the US Navy and Marine 
Corps maintain an inventory of 11 
Gulfstreams.  Ted Carlson/Fotodynamics 
tells their story.r Lifters

US Navy Reserve and US Marine Corps Gulfstreams

“We may get requests from other offices 
to help out when we’re not flying our 
primary customers.  Our future is bright 
and we continue to provide world-class 
executive transport for our leadership, this 
being a mission we’re very proud of.
“They have hard jobs and we do what we 

can by smoothly getting them where they 
need to go, making their jobs easier.”
On his third Gulfstream tour in the navy, 

Lt Cdr Eric Ascheman adds: “For many 

missions, we travel to a lot of remote and 
difficult to reach airfields such as Wake 
Island, Midway Island and Iwo Jima.
“To bring folks to ceremonies marking the 

70th anniversary of World War Two battles 
is an honour.  [It is] a humbling experience 
to be present on these historic battlefields.
“During World War Two, if Admiral Nimitz 

or Admiral Halsey could have flown back on 
something like a long-range business jet and 
had an eye-to-eye, strategic decision-making 

Below: Winglets are an effective fuel-saving fea-
ture and are fi tted to most of the military ‘heavies’.  
The C-20 and C-37 fl eets were all upgraded and 
the winglet modifi cation has more than paid for 
itself, according to the USN.

Left: The Gray Ghost serial 165153 is the sole 
USMC Gulfstream IV and is so named after being 
nearly destroyed in a hurricane and resurrected by 
the US Marines.  The jet is devoid of any luxuries – 
passengers even have to supply their own water and 
food for long fl ights.  AirTeamImages.com/Simon Wilson
Below: The US Navy C-37B is the military derivative 
of the G550.  Devoid of any tell-tale military mark-
ings only the last three numbers of the BuNo are vis-
ible on the tail of this aircraft, its full serial military 
being 166376.  All images by author unless stated
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meeting with President Franklin D Roosevelt, 
followed by a handshake, those quick response 
meetings would have been invaluable.
“That’s the sort of intangible service 

we bring to the table all over the globe, 
and it is truly very important.”
The C-20D is commercially known as the 

Gulfstream III (AC/VSCF) model.  It has a 
range of 3,400nm (6,297km), flies at speeds 
up to Mach 0.85 and is powered by a pair of 
Rolls-Royce Spey 511-8 turbofan engines 
rated at 11,400lb (50.7kN) of thrust each.
The two C-20Ds were initially delivered 

to the navy in May and June 1987 and 
have been the workhorse of the executive 
transport fleet for almost three decades.  
Both have more than 16,000 flight hours.  
The C-37B is a long-range aircraft capable of 

flights at altitudes up to 51,000ft (15,545m) 
and 12-plus hours’ flight time, providing 

for a range of 6,750nm (12,501km).  These 
jets can fly non-stop from Washington 
DC to Hawaii or anywhere in Europe.
They have a pair of Rolls-Royce BR710A1-10 

turbofans, each rated at 14,750lb (65.6kN) 
of thrust.  The three C-37Bs were delivered 
to the US Navy between 2004 and 2006.
The VR-1 Executive Officer is Cdr Mike Ferns, 

who has a background of P-3C, C-130, C-20G 
and C-40A.  “Most pilots are cross-trained to 
fly both the C-20D and C-37B,” he says.  “All 
pilots fly the C-37B as the default aircraft, 
and then – depending on their tour length, 
timing, and C-20D demand signals – may 
become dual-qualified in both types.
“C-20Ds are primarily used for 

Continental United States (CONUS) 
operations and make shorter trips than our 
C-37Bs.  The C-20D aircraft are nearing 
the end of their designed life cycle.

“We will continue to safely operate the C-20D 
to support our tasking as we approach their 
intended service life mark of 20,000 hours and 
the navy leadership determines the best way 
forward for our executive transport stable.” 
The entire US Navy Gulfstream fleet 

is supported via Gulfstream contract 
maintenance, whose crews are integral 
to the squadron, deploy with it and 
operate seamlessly within its mission.
The Gulfstream’s global presence 

makes for quick access to parts and 
expedited maintenance worldwide.  
The four-man crew of the naval Gulfstreams 

consists of two pilots, a crew chief and a 
transport safety specialist (TSS) who attends to 
normal flight attendant duties but also doubles 
as the executive chef.  From the small, well-
equipped galley, he or she prepares fresh, high-
quality four-star meals for four-star passengers. 

Dets, ‘Windjammers’  
and Marines
Executive Transport Detachment Pacific 
(ETDPAC) flies the C-37A out of Joint Base 
Pearl Harbor Hickam in the port city of 
Honolulu, Hawaii.  The C-37A is a Gulfstream 
V ‘Classic’, delivered in April 2005.  It has 
the same engines as the B-model but 

The USN/USMC GULFSTREAM FLEET
Model Aircraft BuNo Unit Base Notes

C-20A1 Gulfstream III (DC) 83-0500 (ETDSIG) (Sigonella, Italy) ex-USAF, struck from inventory

C-20D Gulfstream III (AC) 163691 VR-1 ‘Star Lifters’ JB Andrews, Maryland

C-20D Gulfstream III (AC) 163692 VR-1 ‘Star Lifters JB Andrews, Maryland

C-20G Gulfstream IV 165093 VR-51 ‘Windjammers’ MCBH Kaneohe Bay, Hawaii

C-20G Gulfstream IV 165094 VX-30 ‘Bloodhounds’ NB Ventura County, California (Point Mugu, California)

C-20G Gulfstream IV 165151 ETDSIG (Sigonella, Italy) Nicknamed CATBIRD

C-20G Gulfstream IV 165152 VR-51 ‘Windjammers’ MCBH Kaneohe Bay, Hawaii

C-20G Gulfstream IV 165153 USMC MCBH Kaneohe Bay, Hawaii Nicknamed Gray Ghost

C-37A Gulfstream V (Classic) 166375 ETDPAC (Pacific) JB Hickam, Hawaii

C-37B Gulfstream 550 166376 VR-1 ‘Star Lifters’ JB Andrews, Maryland

C-37B Gulfstream 550 166377 VR-1 ‘Star Lifters’ JB Andrews, Maryland

C-37B Gulfstream 550 166378 VR-1 ‘Star Lifters’ JB Andrews, Maryland

Footnotes: 1 The C-20A made its final US Navy flight in February 2015 before being donated to Southern Illinois University.

Below: An underside view of 166377 shows the 
flaps to be slightly extended.  Note the lack of any 
military markings.  This particular C-37B operates 
from Joint Base Andrews, Maryland.

Above: Parked on the main ramp at MCAS Miramar, California, a C-37B of VR-1 awaits the next day’s task-
ing.  Such missions can take the jet to any part of the world, often at short notice.
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As America’s strategic focus shifts 
increasingly to the Pacific, the focus on goodwill 
missions and relationship building will continue 
to make the C-20G a valued asset in the region.
Sharing a hangar at Kaneohe Bay with the 

VR-51 C-20Gs, the US Marine Corps operates 
its sole C-20G, nicknamed Gray Ghost on 
account of its dark grey paint scheme.  It can 
be quickly converted from passenger to VIP 
configuration and provides a long-range, 
quick-response capability for small groups of 
personnel or critical cargo in the Pacific theatre. 
On the opposite side of the globe, in Sicily, 

Executive Transport Detachment Sigonella 
(ETDSIG) until recently operated a C-20A 
nicknamed CATBIRD – the proud nickname 
for the aircraft serving Commander 
Naval Forces Europe since 1958, when it 
affectionately recognised the childhood 
nickname of Admiral C R ‘Cat’ Brown.
The recently retired CATBIRD was a former US 

Air Force C-20A, serial number 83-0500, which 

served the Fleet Commander for a decade 
until it reached the end of its service life.
It was retired from navy fleet service in 

2014 and made its last flight in February 
2015 when it was delivered and donated 
to Southern Illinois University.
Of all the US Navy’s executive aircraft, 

only the CATBIRD has an individual name.  
It was passed on to C-20G BuNo 165151, 
which was transferred from VR-51 to 
ETDSIG to replace the retired C-20A.
The ETDSIG C-20G has a 

4,350nm (8,056km) range.

Bright lights, fading stars
For now, VR-1 will continue to execute its 
VIP transport mission.  The unit has no 
plans to relocate: Joint Base Andrews is a 

perfect location in close proximity to both 
Washington DC and the Pentagon.
The first subject for attention in the 

near future will be the two ageing 
C-20Ds, as their flight hours continue 
to escalate and they approach the end 
of their designed airframe life. 
“As the C-20Ds enter their twilight years, the 

future aircraft composition of the squadron 
could change,” Cdr Mike Ferns explains.  “VR-1 
has operated and retired R4D, RS-5, PBM-3R, 
S-42, SNB-2C, R5D-1, R7V, JRB-4, C-118, 
GV-1U, C-9B, VA-3B and CT-39 aircraft since 
the establishment of the squadron in 1942, 
and we look forward to the new capabilities 
and challenges future aircraft will provide.
“That leaves a few different scenarios to 

potentially play out for the C-20D, depending 
on budgets, leadership decisions and timing, 
to include service-life extension, retirement 
or replacement.  As for the C-37Bs, they have 
a long life ahead of them, with only between 

6,000 to 8,000 hours on them now.  They have 
been great, reliable and capable aircraft.”
The C-20Gs, C-37A and C-37Bs will soon be 

modified to be FANS-1/A (Future Air Navigation 
System) capable, which involves adding ADS-C 
(Automatic Dependent Surveillance – Contract) 
and CPDLC (Controller Pilot Data Link 
Communications) equipment for the automatic 
data link of position reports while overwater. 
The requirement of the US Navy 

leadership to develop relationships in an 
increasingly connected world will continue 
to grow and it will require long-range, 
high-speed aircraft to get them there.
The ‘Star Lifters’, VR-1, and its sister 

squadrons and detachments will proudly be 
at the forefront of this effort, standing 
ready to put people on target, on time.

a slightly reduced range of 6,500nm 
(12,038km) and an older avionics suite.
The jet can fly non-stop from Hawaii to 

Japan or from Hawaii to Washington DC.  The 
permanent detachment arguably has some of 
the best orders in naval aviation and operates 
in support of Commander Pacific Fleet. 
Just across the island of Oahu from Pearl 

Harbor lies Marine Corps Base Hawaii at 
Kaneohe Bay.  Here, VR-51 
‘Windjammers’ operates two 

unique C-20Gs.  The type is a 
modified Gulfstream IV and, with 

the addition of a starboard-side 
cargo door, is the only navy Gulfstream 

capable of long-range rapid cargo transit.
The C-20G can be configured with 26 

seats without cargo or in a combination 
with one mini-pallet and 20 seats – or it can 
have all seats removed to accommodate 
a load of three mini-pallets.  
Its Rolls-Royce Tay 611-8 engines provide 

13,850lb (61.6kN) of thrust each and 
propel the jet well above commercial 
traffic at 45,000ft (13,716m), with a 
range of up to 4,350nm (8,056km) 
at speeds up to Mach 0.85.
The C-20Gs operated by the US Navy, are 

highest-flight-time Gulfstream IVs in the 
world, are flown almost every day; currently 
each has more than 20,000 hours.
The navy accumulates flight hours at a 

much faster rate than civilian operators.  
This includes training in the aircraft, which 
does not apply in the civilian world.
The ‘Windjammers’ squadron, VR-51, is often 

tasked to deliver people and material to foster 
deeper relationships within the Pacific theatre.  
Recent missions have taken them to Australia, 
Japan, Samoa, Tahiti, Tarawa and Tonga.

afm

Above: The C-20G 165151 known as CATBIRD taxies towards the main runway at NAS North Island, Califor-
nia for a mission.  The jet can be quickly identified by having only five windows, compared with seven on the 
C-37Bs.  It is also shorter in length.
Below: The original C-20G paint scheme was far more colourful, with full military titling and squadron mark-
ings.  There are only two windows on the starboard side due to the location of the cargo door.
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The 302nd Fighter Squadron and 90th Fighter 
Squadron flagships fly over the remote Alaskan land-
scape. Their side weapons bay doors are open and 
the AIM-9M Sidewinders are at the ready. All images 
John Dibbs/Plane Picture Company unless stated
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Alaska Air 
RAPTOR STYLE

Lieutenant Colonel ‘Cricket’ Renner, USAF (Retired), examines 
the 3rd Wing’s F-22 Raptor operations from Joint Base 

Elmendorf-Richardson, Alaska.

Dominance
Alaska Air 

Dominance
Alaska Air 

The F-22 Raptor accelerates 
well past supersonic speed 

to drop its bombs on target, 
then dives stealthily out of the 
stratosphere, swooping down 
on an unsuspecting aircraft to 
claim another kill.  This scenario 
happens daily above training 
ranges of Alaska, as pilots of the 
90th, 525th and 302nd Fighter 
Squadrons (FSs), stationed 
at Joint Base Elmendorf-
Richardson (JBER) 
sharpen their 
skills in the 
art of air 

dominance.  
The 90th FS 

(nicknamed 
‘Pair-O-Dice’) was 

the first F-22 
unit in Alaska, gaining its 
fifth-generation aircraft 

in 2007.  The 
525th FS 

‘Bulldogs’ received its jets later the 
same year.  The Air Force Reserve’s 
302nd FS ‘Hellions’ reports to the 
co-located 477th Fighter Group (FG), 
and its pilots fly the aircraft alongside 
their active duty counterparts.

Elmendorf’s 3rd Wing, which 
oversees Alaska’s Raptors, has 

seen dramatic change over the last 
eight years.  For one, Elmendorf Air 

Force Base (AFB) is now officially known 
as Joint Base Elmendorf-Richardson 
as part of an initiative that saw several 
military establishments become ‘joint 
installations’.  Elmendorf AFB combined with 
the army’s neighbouring Fort Richardson 
to become JBER (pronounced ‘Jay-Bear’).
A more drastic and fundamental 

transformation was the arrival of the 
Lockheed Martin F-22 Raptor air dominance 
fighter, simultaneous with the departure of 
its two squadrons of McDonnell Douglas 
F-15C Eagles and a squadron of F-15E 
Strike Eagles.  Despite drawing down from 
60 Eagles to just 42 Raptors, the wing is 
arguably a more potent weapon.  Major 
John Deloney of the 302nd FS describes 
the Raptor’s increased lethality: “While 
both jets are similar in size, the F-22 greatly 

outperforms the Eagle in performance 
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owing to its much more powerful engines 
and advanced fly-by-wire flight controls.  
The F-22’s sensor-fused avionics and pilot-
vehicle interface allow the pilot to see and 
execute tactics that the F-15C cannot.  In 
addition, the Raptor’s stealth allows it to go 
where the Eagle simply cannot survive.”

Air Dominance Training
Alaska’s vast and barren landscape offers 
some of the best training opportunities in the 
world, with huge areas of military airspace 
that facilitate supersonic flight and the use 
of chaff and flares.  There are numerous 
simulated targets to attack, which can be 
defended by ‘mock’ surface-to-air threats.  
The state is approximately one-third the size 
of the ‘lower 48’ United States – placed over 
a map of Europe, the mainland of Alaska 
would be larger than Germany, France, 
Belgium, Holland, Switzerland, Austria, the 
Czech Republic and half of Italy combined, 
while the Aleutian Islands would stretch 
past Portugal and the southeast panhandle 
would reach to the south coast of Greece.

Lt Col Kevin Sutterfield, 302nd FS 
Commander, explains how the airspace in 
Alaska is an ideal fit for the Raptor.  “Flying in 
Alaska is like nothing else I’ve experienced.  
These vast training ranges allow our pilots to 
fully explore the speed and altitude envelope 
of the F-22.  It’s an impressive airplane and 
this environment is perfect for the type of 
tactics we fly and missions for which we need 
to train.  We have a great relationship with 
the FAA [Federal Aviation Administration] 
and local aviation community and that 
collaboration is critical.  We want to continue 
being good stewards of this amazing land and 
the training opportunities that we have here.”  
The Raptor pilots take full advantage of 

this unique combination of air and land 
training space, routinely fighting against the 
F-16 Fighting Falcons of the 18th Aggressor 
Squadron at Eielson AFB.  The aggressors 
act as ‘Red Air’, simulating the capabilities 
and tactics of potential threat countries.  
Taking their role seriously, the Aggressor 
pilots provide unmatched training to the 
Raptor drivers.  They also use realistic 

surface-to-air missile (SAM) threat emitters 
to create all-around high-threat scenarios 
that force the Raptor pilots to fight their way 
to a well-defended target and then fight 
their way home.  This would surely be the 
Raptor’s primary role in any future conflict.
Major Jerod Rife, 302nd FS ‘A’ Flight 

Commander, puts it this way:  “The F-22 
is a multi-role fighter with an emphasis on 
counter-air, so the majority of our training 
missions here in Alaska involve offensive 
counter air and defensive counter air 
scenarios.  Offensive counter air training 
typically involves F-22s in an escort role, 
enabling other strike assets to get into a 
target area and drop ordnance on specific 
targets.  In this role, F-22s are primarily 
responsible for handling air threats by 
establishing air superiority, so the other 
assets can focus on their air-to-ground role.
“Defensive Counter Air, on the other hand, 

involves defending a particular geographic 
location or area of responsibility from 
opposing forces.  A big advantage for 
both these scenarios in Alaska is fighting 

Below: Airman watch as an Alaskan-based F-22 
Raptor taxies towards a refuelling station at 
Kadena AB, Japan.  Pilots and maintainers from 
the 525th Fighter Squadron deployed to Japan 
in 2011.  USAF/Airman 1st Class Maeson L Ellemean

Below: Even in summer months 
the weather in Alaska can change 

rapidly, with a beautiful sunny 
day quickly turning into a storm.  

USAF/Justin Connaher
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the Aggressors, allowing our pilots to train 
against the most realistic threat possible.”
Two large-force exercises in Alaska further 

prepare Raptor pilots for war: Red Flag - Alaska 
and Northern Edge.  Red Flag - Alaska is similar 
to the Red Flag exercises conducted at Nellis 
AFB, Nevada, the primary difference being the 
region’s arctic climate and terrain compared with 
the hot desert of the American Southwest.  There 
are normally three or four Red Flag - Alaska 
exercises every year, each lasting two weeks.
Between 60 and 80 aircraft typically 

participate in twice-daily missions throughout 
the exercise.  Red Flag - Alaska missions are 
generally more difficult than any combat 
sortie and aircraft from allied air forces 
often take part, practising joint offensive 
counter-air, interdiction, close air support 
and large force employment training.  
Northern Edge is an even larger exercise 

that takes place every other year.  Labelled 
as Alaska’s premier joint training exercise, 
Northern Edge enhances interoperability  
among the services.  It also provides 
excellent tactical scenarios in which US 
Air Force and US Navy fighter and bomber 
pilots work together and learn each 
other’s strengths and weaknesses. 
Blessed with such unparalleled training 

airspace and opportunities, Elmendorf’s 
Raptors are uniquely situated for training 
and potential conflict areas.  In its location 
at the top of North America, Alaska is about 
the same flying time to Europe as the east 
coast of the USA.  It is also much closer to 
Asia than the continental USA, and it is the 
closest US state to Russia, only 55 miles 
(89km) away across the Bering Strait.  

'Alaskan Raptors have 
intercepted an average of ten 

Russian bombers per year 
since 2007.' 

Right: The three 
Raptors have been 
deployed around the 
world and regularly 
participate in Red 
Flag - Alaska, rou-
tinely fi ghting against 
the F-16s of the 18th 
Aggressor Squadron 
and Eielson AFB.
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The Watchers
The pilots and maintainers of the Pair-O-Dice, 
Bulldogs and Hellions are on alert 24 hours 
a day, seven days a week, 365 days a year.  
Normally, two Raptors are cocked and ready to 
go at a moment’s notice, loaded with long-range 
fuel tanks and live missiles.  In addition, the 
176th Air Defense Squadron at JBER monitors 
the radar feed from 15 remote radar stations 
located throughout the remotest parts of Alaska.  
They watch the Air Defense Identification 
Zone (ADIZ) as part of North American 
Aerospace Defense Command (NORAD).
Any aircraft entering the ADIZ around Alaska 

must be on a flight plan or in radio contact with 
air traffic control, or risk being intercepted by 
fighters.  Alaska has more coastline than the rest 
of the United States and combined with its close 
proximity to Russia, this makes monitoring 
its huge swathe of airspace no simple task.
A 2015 National Institute Press study entitled 

Foreign Nuclear Developments: A Gathering 
Storm describes the strategic reason for the 
continuing alert mission at JBER:  “While many 
in the West believe that the end of the Cold 
War has meant the end of a confrontational 
and adversarial relationship with Russia, 
recent events suggest this hoped-for outcome 
is more the result of wishful thinking than 
of a sober and realistic assessment of the 
current geostrategic environment.”  
Lieutenant General Russell Handy, 

commander of Alaskan Command and an F-22 
pilot, put it this way: “On a number of occasions 
the Russians have entered the ADIZ without 
filing flight plans and without squawking a 
code that lets us know who they are.  They 

have every right to do so under international 
law, but that said, we have an interest in 
understanding who is close to our airspace.”
Alaska’s Raptors have intercepted an average 

of ten Russian bombers per year since 2007.  
According to Major Rife, the alert mission 
“remains a primary focus for training our F-22 
pilots here at JBER.”  At the Combat Alert Cell 
there are two pilots and about 20 maintainers 

ready to launch day or night.  But the base 
also supports the alert mission with 24-hour 
weather, intelligence, airfield operations and 
snow removal support, the latter especially 
important for the six months of winter.  Major 
Peter Tymitz of the 3rd Operations Support 
Squadron described the two-fold alert mission:  
“It is usually in support of the Alaska NORAD 
Region [that we] intercept Bear bombers, but 
our other mission is Operation Noble Eagle – the 
USAF response to the 9/11 terrorist attacks to 
counter airborne threats to the homeland.”
Posted in the Alert Cell is a plaque that reads: 

‘In Raptor We Trust – All Others We Intercept’.  
Carrying on the proud tradition of many 
decades of alert, the Cell records the many 
intercepts of the wing’s years flying the F-15C 

Eagle (a couple can be attributed to the author).  
Another tradition is the nickname an earlier 
generation of fighter pilots used to describe 
what an alert pilot looks like as he scrambles 
to his fighter wearing multiple layers of cold 
weather and survival gear – the ‘Michelin Man’.
Open source reports indicate that the Russians 

appear to have become more serious in their 
activities.  In 2014, several Russian bombers 
flew patrols off the California coast and around 
the US territory of Guam.  In September 
2014, Elmendorf Raptors intercepted a 
group of aircraft comprising two Tu-95 Bear 
bombers, two aerial-refuelling tankers and 
two MiG-31 Foxhound fighters.  And twice 
on July 4 this year (American Independence 
Day), two F-22s intercepted more Bears.
Colonel Charles Butler, 611th Air Operations 

Group Commander and an F-22 pilot, describes 
an alert scramble as “…an adrenaline pumping 
time”.  Colonel David Piffarerio, the 477th FG 
Commander and first pilot to break 1,000 
flying hours in the Raptor, described the surreal 
nature of intercepting another country’s 
aircraft over 600 miles (965km) away from 
your home base, over the frigid waters (or 
ice pack, depending on the time of year) off 
Alaska.  “When you complete the intercept 
and form up with the Bear” he said, “you’re up 
close enough to see the pilots in the cockpit.”
Summarising the Raptor’s alert mission, 

Colonel Butler said: “The American public 
expects us to defend and maintain air 
sovereignty over the skies of Alaska and the 
entire United States, so we’re going to make 
sure we get the job done.”  The active duty 
men and women of the Pair-O-Dice and 
Bulldogs, along with their Air Force Reserve 
Command (AFRC) partners in the Hellions, 
are faithfully accomplishing that job.

Total Force Integration
In an effort to more efficiently man its fighter 
units, the active duty USAF, in conjunction 
with the Air National Guard and Air Force 
Reserve Command, began an initiative 
known as Total Force Integration (TFI).  In 
the JBER application of this model, AFRC 

Right: A Raptor pilot goes through pre-fl ight 
checks prior to a combat air patrol over the 
Alaskan ranges.
Below: Just like a racing car, a Raptor under-
goes a ‘hot-pit’ refuelling where the pilot gets a 
quick top-off of fuel with engines running and 
then heads out for another sortie.

“When you complete the intercept and form up with the 
Bear” he said, “you’re up close enough to see the pilots 
in the cockpit.”
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Alaska Raptor 
Squadrons
Joint Base Elmendorf-Richardson is home to 
three � ghter squadrons � ying the F-22 Raptor 
and each has a fascinating history.

90th FS ‘Pair-O-Dice’
Activated on August 20, 1917, the 90th 
Fighter Squadron ‘Pair-O-Dice’ is among the 
oldest USAF � ghter squadrons.  The unit’s � rst 
commander designed its Pair o’ Dice emblem 
of two dice showing ‘natural sevens’.  The 
90th saw combat in France during World War 
One, scoring seven con� rmed air-to-air kills 
and earning a reputation for ground-attack 
missions.
Between the wars the squadron � ew missions 

along the border with Mexico, pioneered new 
tactics for attack aircraft and � ew the US mail.  
In 1922 one of its more famous members, Lt 
Jimmy Doolittle, � ew coast-to-coast in less 
than 24 hours in a biplane from the 90th 
FS.  The squadron proudly displays a picture 
of Doolittle standing next to a de Havilland 
DH-4 with the Pair-O-Dice patch painted on 
its fuselage.  Two future USAF Chiefs of Sta�  
(Hoyt Vandenberg and Nathan Twining) served 
as 90th commanders.
World War Two saw the unit skip-bombing 

in the South Paci� c, using A-20 Havocs and 
B-25 Mitchells.  During the Korean War the 
90th � ew night missions in B-26 Invaders.  In 
Vietnam it � ew thousands of close air support 
sorties in F-100 Super Sabres.  Post-war, the 
90th transitioned to F-4 Phantom IIs and later 
the F-4G Wild Weasel, � ying combat missions 
during Operation Desert Storm in 1991.  After 
Mount Pinatubo erupted in 1991, the 90th 
FS left its Filipino base for Elmendorf AFB 
and converted to the F-15E Strike Eagle.  The 
squadron sent its Strike Eagles to Mountain 
Home AFB, Idaho as it began receiving F-22 
Raptors in August 2007.

525th Fighter Squadron ‘Bulldogs’
The 525th FS was activated on February 
10, 1942 and � ew A-36 Apaches and P-47 
Thunderbolts in Africa and Italy during 
World War Two.  Post-war, the squadron was 
stationed in Germany and � ew the F-84E 
Thunderjet, F-86 Sabre, F-102 Delta Dagger, 
F-4E and F-15.
Deployed to Incirlik Air Base, Turkey, 

the 525th FS � ew o� ensive counter-air 
missions over Iraq in 1991 and Bulldog pilots 
were credited with six air-to-air victories.  
Inactivated at Bitburg Air Base, Germany on 
April 1, 1991, the squadron reactivated with 
brand-new F-22 Raptors at Elmendorf on 
October 29, 2007.

302nd Fighter Squadron ‘Hellions’
The 302nd FS was one of four African-
American � ghter squadrons that � ew combat 
in World War Two.  Known as the Tuskegee 
Airmen, the Hellions’ pilots � ew combat in 
the Mediterranean and European Theatres 
of Operation in P-40 Warhawks, P-47s and, 
ultimately, their famous red-tailed P-51 
Mustangs.  Post-war, the 302nd transferred to 
the Air Force Reserve as a search and rescue 
unit, � ying a variety of helicopters until 1987, 
when it converted as an F-16 unit at Luke AFB, 
Arizona. In October 2007 the squadron retired 
its red-tail F-16s and transferred its � ag to 
Elmendorf AFB, where it began � ying the F-22 
Raptor as a Classic Associate unit, alongside 
the 90th and 525th Fighter Squadrons.

provides pilots and maintainers to fly F-22s 
and work on them alongside their active 
duty counterparts.  Officially designated as 
a Classic Associate, the 3rd Wing retains 
principal responsibility for the Elmendorf 
F-22s, which it shares with the 477th FG.
According to Lt Col Sutterfield, 302nd FS 

Commander, the Reserve pilots: “…live 
and work in local communities and also 
proudly serve the Air Force Reserve.  We 
perform the same job functions, have the 
same training qualifications and adhere to 
the same standards as the active duty USAF 
pilots.”  Together with the pilots of the 3rd 
Wing, “…we are poised to deliver combat-
ready air power in support of America’s 
interests in the Pacific region.  We also sit 
alert, ready to go at a moment’s notice year 
round, and log thousands of hours in flight, 
maintenance and support of the mission.”

24-7
Two of the major differences between the 
active duty pilots and the ‘Hellion’ Raptor 
drivers are continuity and experience.  Pilots 
in the Air Force Reserve tend to “…stay in one 
place longer than an active duty member, 
which gives the unit an advantage when it 
comes to continuity in ongoing missions 
and the ability to innovate new tactics or 
procedures.”  In addition, Lt Col Sutterfield 
adds, they are “…often more experienced than 
their active duty counterparts.  The 302nd 
FS in particular is the most experienced F-22 
squadron in the USAF.  Not only did we have 
the first pilot on record to fly 1,000 hours 
in the Raptor back in November 

2011, but we now have four (of the 11) pilots 
who have achieved that 1,000-hour milestone.”
Major Jeremy Weihrich, 302nd FS Operations 

Officer, describes a typical new Hellion pilot.  
Unlike the active duty squadrons which have 
a lot of young pilots, the Hellion “…new hire 
pilots are usually F-22 instructor or evaluator 
pilots with about 700 hours in the F-22 and a 
total of 1,500 hours in fighters (F-15C, F-16, 
or F/A-18).  They normally have multiple 
combat tours over Iraq or Afghanistan.   More 
than half of our pilots are graduates of the 
USAF Weapons School or Test Pilot School.”  
Pilots with these high qualifications go 
through a hiring board and interview to be 
competitively selected to join the squadron, 
which only hires about one new pilot a year.
Alaska’s Raptors operate in a unique 

environment.  The close partnership between 
Active Duty and Reservists, along with 
the lethality of their aircraft and Alaska’s 
strategic location, create an unmatched air 
dominance team.  Lt Col Sutterfield sums 
it up: “Raptors based in Alaska can be 
rapidly deployed anywhere in the world and 
are only approximately nine hours’ flight 
time to nearly any location in the northern 
hemisphere.  The Raptor’s stealthy design, 
speed, manoeuvrability, counter-air abilities 
and precision strike weapons allow our pilots 
to fly night or day and in all types of weather.”  
With their location and daily dedication to 
excellence in training, they are forging 
air dominance – Alaska style!

Below: A 525nd FS ‘Bulldog’ jet in its ‘kennel’, the shelters neces-
sary for both the Raptor and its maintainers in  the harsh Arctic 
winter climate.  USAF/Staff Sgt William Banton

afm
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Air Power Paris
Joris van Boven and Alex 
van Noye watched the annual 
military parade in Paris, 
which this year marked the 
70th anniversary of France’s 
liberation from German 
occupation.

On July 14 each year, the National Military 
Parade (défilé) in Paris commemorates the 

start of the French Revolution.  On that date in 
1789 the people of the city raided the Bastille 
prison, an event that triggered the revolution.  
The annual parade involves troops and vehicles 
– including tanks – while aircraft and helicopters 
fly overhead in the air parade (or défilé aérien).
This year’s air parade theme was the 

liberation of France 70 years ago, the 
French Air Force’s (Armée de l’Air’s) 
Patrouille de France display team opening 
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the show with a formation in the form of 
the Cross of Lorraine to honour the French 
Resistance during World War Two.
For the occasion the team’s normal nine 

Alpha Jets were joined by three more 
to form the cross – the symbol of Free 
France chosen by Charles de Gaulle, who 
later became President of France.
The Free French Air Force (Forces Aériennes 

Françaises Libres, FAFL) of World War Two 
was then specially honoured by a formation 
comprising a C-135FR tanker followed by 
four Rafales and four Mirage 2000s.
While aircraft from the Armée de l’Air and 

French Navy (Marine Nationale) provided the 
backbone of the fixed-wing parade, foreign 
visitors included a French-based Belgian 
Alpha Jet, a Spanish C-130 and a Spanish 
C295.  Meanwhile an Armée de l’Air A340 
also joined the flypast for the first time.  
The second half of the event included 

an impressive number of helicopters 
from the French Army (Armée de 

Terre), Armée de l’Air, Marine Nationale 
and the Gendarmerie Nationale.

Air bases
Participants flew from various airfields – 
some from their home bases (the C-130, 
A400M, E-3F, C-135FR and navy fighters) or 
locations closer to Paris if fuel was a critical 
factor (Évreux for fighters and transports, 
Villacoublay for Armée de l’Air helicopters 
and Creil for army and navy helicopters).
The morning of the 14th included a 

photo call at Évreux covering pre-flight 
preparations and take-offs by most of 
the fighters involved.  The participating 
Rafales, Mirage 2000s and Alpha Jets took 
off from runway 22 while spare aircraft 
completed flight preparations but only 
departed Évreux after the parade was over.
All other aircraft returned directly to their 

home bases after the flyby.  They included a 
local C-160 Transall, a CN235 and a visiting 
Spanish C295 which flew in the parade.

Above: With its afterburner ablaze against an 
overcast sky, Mirage 2000C 124 ‘115-YT’ from 
EC2/05 Jeanne d’Arc takes off to join the ‘Free 
French Air Force’ formation within the parade. 
Below: The crew of Mirage 2000D ‘133-XM’ of 
EC3 peer into the early morning gloom prior 
to taking off from Évreux AB, Northern France.  
They were part of a four-ship of 2000Ds from 
BA133 Nancy-Ochey AB. All images by authors 
unless stated

Above: A Rafale C pilot taxies his jet past the vast line-up of fighters gathered together for the mass flypast 
over Paris on July 14.  Four Rafale Cs from RC2/03 Normandie-Niemen participated in the display.
Left: Patrouille de France’s nine jets were joined by three more to form the Cross of Lorraine in tribute to the 
French Resistance fighters of World War Two.  The formation flew over the Arc de Triomphe in Paris at the 
start of the mass flypast.  S Lafargue ©ECPAD
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Aircraft Type/Quantity Squadron Base
‘Ouverture’
Alpha Jet x 12 Patrouille de France BA701 Salon-de-Provence

‘Forces Aériennes Françaises Libres’ (Free French Air Force)
C-135FR x 1 GRV 02.091 ‘Bretagne’ BA125 Istres

Rafale C x 4 RC 02.030 ‘Normandie-
Niemen’

BA118 Mont-de-Marsan

Mirage 2000C/B x 4 EC 02.005 ‘Île-de-
France’

BA115 Orange

Strategic forces
C-135FR x 1 GRV 02.091 ‘Bretagne’ BA125 Istres

Rafale B x 3 EC 01.091 ‘Gascogne’ BA113 Saint-Dizier

Mirage 2000N x 3 EC 02.004 ‘La Fayette’ BA125 Istres

Force projection
Mirage 2000D x 4 EC 03 BA133 Nancy-Ochey

Air defence
E-3F x 1 EDCA 00.036 ‘Berry’ BA702 Avord

Mirage 2000-5F x 3 EC 01.002 ‘Cigognes’ BA116 Luxeuil

Training units
Alpha Jet (French) x 2 ETO 01.008 BA120 Cazaux

Alpha Jet (Belgian) x 1 ETO 02.008 BA120 Cazaux

French Navy
Rafale Marine x 2 Flottille 12F BAN Landivisiau

Super Étendard 
Modernisé x 2

Flottille 17F BAN Landivisiau

Atlantique 2 x 1 Flottille 21F BAN Lann-Bihoué

Falcon 50 x 1 Flottille 24F BAN Lann-Bihoué

Tactical transport
A400M Atlas x 1 ET 01.061 ‘Touraine’ BA123 Orléans-Bricy

C-130 x 1 ET 02.061 ‘Franche 
Comté’

BA123 Orléans-Bricy

C-130 x 1 Spanish Air Force (BA105 Évreux)

C-160 Transall x 1 CIET 00.340 BA105 Évreux

CN235 x 1 ET 01.062 ‘Vercors’ BA110 Creil

C295 x 1 Spanish Air Force (BA105 Évreux)

Securité Civile: � re� ghting
Beech King Air x 1 Securité Civile

CL-415 x 2 Securité Civile Marignane

Strategic transport

A340 x 1 ET 03.060 ‘Estérel’ BA110 Creil

French Army: attack helicopters
Gazelle x 1 3 RHC Étain

Tigre x 1 1 RHC Phalsbourg

Tigre x 1 5 RHC Pau

French Army: assault helicopters
Cougar x 1 5 RHC Pau

Caïman x 2 1 RHC Phalsbourg

French Army: CSAR helicopters

Tigre HAD x 1 1 RHC Phalsbourg

Puma x 2 1 RHC Phalsbourg

French Army: special forces helicopters

Tigre HAP x 1 4 RHFS Pau

Gazelle x 1 4 RHFS Pau

Caracal x 1 4 RHFS Pau

Helicopters: national interventions mission

Gazelle x 1 3 RHC Étain

Puma x 1 1 RHC Phalsbourg

EC145 x 1 Securité Civile Base Hélicoptères de Paris

Helicopters: anti-terror mission

Puma x 3 2 army, 1 air force

Caracal x 1 EH 01.067 ‘Pyrénées’ BA120 Cazaux

Puma x 1 EH 01.067 ‘Pyrénées’ BA120 Cazaux

Fennec x 1 EH 01.067 ‘Villacoublay’ BA107 Villacoublay

Helicopters: civil protection

Caracal x 1 EH 01.067 ‘Pyrénées’ BA120 Cazaux

Super Puma x 1 EH 01.044 ‘Solenzara’ BA126 Solenzara

Fennec x 1 EH 05.067 ‘Alpilles’ BA115 Orange

Naval helicopters
Caïman x 2 Flottille 33F BAN Lanvéoc-Ploumic

Panther x 1 Flottille 36F BAN Hyères

Dauphin x 1 Flottille 35F BAN Hyères

Gendarmerie Nationale
EC145 x 1 Villacoublay

EC135 x 2 Groupement des Forces 
de la Gendarmerie Nord

Villacoublay 
and Amiens

National Military Parade fl ying participants – July 14, 2015

Below: Tactical transport aircraft not only fl ew in the parade but, provided logistical support to the squadrons 
involved.  This CN235 196 ‘62-HD’ departs for home from Évreux AB at the end of the event. 

Three Alpha Jets fl ew in formation representing 
the training units of the French Air Force: all were 
from the Franco-Belgium fi ghter pilot training 
school at Cazaux Air Base near Bordeaux.
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On the morning of July 14, the UK Ministry 
of Defence (MOD) posted a series of pdf-

format documents from the exhaustive Service 
Inquiry (SI) into the crash of Lynx AH9A ZF540 
on its website.  Simultaneously, a coroner in 
the West Midlands was making her judgement 
into the deaths of two Special Air Service 
Regiment (SAS) reservists on a special forces 
selection exercise in the Welsh mountains.
With media focus on the coroner’s criticism 

of negligence and confusion by the army 
organisers of the reservists’ exercise, there 
was minimal coverage of the Lynx SI report.  
Only one national newspaper covered it, 
there were no national television or radio 
reports, and internet coverage was limited.
The SI report into the loss of the Army 

Air Corps (AAC) Lynx and the death of 
its three crew and two passengers levels 
severe criticism at the helicopter’s crew, the 

leadership of their squadron in Afghanistan 
and the way that squadron itself was 
supervised by the chain of command in 
the UK and at Kandahar Airfield (KAF).
Further compounding the issues, the 

helicopter was assigned to 657 Squadron – the 
AAC’s main contribution to the Joint Special 
Forces Aviation Wing (JSFAW), which was 
playing an integral part in highly sensitive 
operations across southern Afghanistan.  
Over the past decade, the control and 
execution of UK Special Forces aviation has 
been the subject of criticism in a number of 
crash investigations and this latest report 
added to the impression that there is a 
lack of oversight within the community.

The Crash
Within minutes of the crash being reported, 
a joint US/British security and rescue 
team scrambled from KAF to recover 
survivors.  It was soon apparent that there 
were none, the team turning its attention to 
recovering evidence for the subsequent air 
crash investigation.  The MOD in London 
announced that the helicopter’s pilot, 
Captain Thomas Clarke, its commander, 
Warrant Officer Spencer Faulkner and 

Lynx Down
The UK Ministry of Defence has issued an interim report into the 
crash of an Army Air Corps Westland Lynx AH9A in Afghanistan 
last year.  Tim Ripley looks at its findings.
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crewman Corporal James Walters, all AAC, 
and two passengers, Lance Corporal Oliver 
Thomas, of the Army Intelligence Corps and 
Royal Air Force intelligence analyst Flight 
Lieutenant Rakesh Chauhan, had perished in 
the crash.  A British investigation team was 
immediately dispatched to the crash site.  
Several photographs in the SI report were 

taken during the recovery effort and from 
them it is clear that aircraft burned out 
after impact.  The investigators concluded 
that it hit the ground at speed in daylight, 
apparently under the control of its crew.  
The report says the helicopter was one of a 
pair taking part in a routine air-to-ground 
gunnery exercise on the Bowling Alley training 
range 20km (12 miles) south of KAF.
Both Lynx had been flying in a racetrack 

pattern over the range, taking turns to dive 
down and practise engaging vehicle targets.  
During one of these manoeuvres the crew 
of ZF540 misjudged the situation and failed 
to pull up in time.  Cockpit voice recorder 
(CVR) tapes were recovered and the report 
notes that seconds before impact the crew 
could be heard attempting to recover the 
helicopter.  The investigators concluded 
that there were no mechanical problems 

that might have caused the crash; enemy 
action, helicopter performance issues and 
crew incapacitation were also discounted.

The Report
In his summary of the SI, Air Marshal (AM) 
Dick Garwood, head of the MOD’s safety 
authority, concluded: “The helicopter was 
serviceable and under the control of the crew 
when it was accidently flown into the ground.”
He listed: “a range of contributory, 

aggravating and ‘other’ factors surrounding 
the accident.”  He explained that: “a 
contributory factor is one which did not 
cause the accident but made it more likely; 
an aggravating factor made the outcome 
worse.”  He said the ‘other factors’ could 
cause or contribute to future accidents.  While 
not apportioning blame – that will be the 
job of a coroner and any subsequent legal 
action – AM Garwood says the report makes 
“uncomfortable reading” because “a number 
of supervisory and airmanship issues surround 
the accident, from which we can all learn.”
AM Garwood describes what he terms 

“procedural drift” within 657 Squadron 
as a result of its long commitment to the 
Afghan campaign.  It had maintained 

a detachment in southern Afghanistan 
supporting UK and Coalition special forces 
since 2006.  While this meant the squadron 
had a “strong operational focus” and “team 
ethos”, said AM Garwood, the length of its 
commitment had an impact on individuals 
and the unit.  He said the squadron was “under 
resourced for the demands of their task”.
It was 25% short of its normal complement 

of 20 aircrew, but crucially the report says 
the unit’s representations to the chain 
of command and the army’s manning 
organisation to make up this shortfall had 
been ignored.  This created a knock-on 
effect of poor flying administration, expired 
currencies, absent supervisory signatures, 
missed training and non-qualified personnel 
filling key posts as the aircrew ‘dual-hatted’ 
jobs.  In short, the squadron was overworked 
and undermanned, and its chain of command 
did not listen when its officers complained.
There was also confusion between Joint 

Helicopter Command (JHC) and the Station 
Commander at RAF Odiham – where the 
JSFAW and 657 Squadron are based – over 
who was responsible for the safety and training 
supervision of the squadron, so that in effect 
it ‘fell through the cracks’ and was largely 

Below: Army Lynx AH9As, such as ZG889, 
conducted countless operations as part of Joint 
Helicopter Force Afghanistan JHF(A).  As illustrated 
they were equipped with an extensive defensive aids 
suite and a crew-operated machine gun.  All images 
MOD Crown Copyright
Bottom Left: The harsh conditions of the Afghan ter-
rain meant that only the most experienced aircrews 
were selected for specifi c operations in support of 
special forces.  The sorties could take place at any 
time, day or night.
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allowed to ‘run its own show’.  Thus, on the 
day ZF540 crashed, several key supervisory 
and safety measures were not followed.

Criticism
The investigators looked in detail at what might 
have caused a “competent and experienced 
crew” to inadvertently fly their helicopter 
into the ground in excellent weather.  They 
concluded that a combination of factors were 
in play in the seconds before the crew began 
their dive or ‘tip’ into the Bowling Alley.
The helicopter commander decided to cut 

short their circuit to give more time for the 
two passengers to fire the aircraft’s 50-cal 
machine gun at range targets.  According 
to the report, this meant the tip was begun 
earlier than on previous gunnery runs, over 
a steeper part of the valley.  The flight crew 
therefore had to work harder to visually 
acquire the second Lynx, which was a 
short distance ahead and already firing.
Attempting to get into the correct firing 

position, ZF540’s pilot, Captain Clarke, 
increased speed compared with the previous 
circuit.  Once committed to the dive, the 
flight crew only latterly realised they were 
going too fast, too low.  The CVR puts their 
realisation at one second before impact, 
when the aircrew opted for a recovery 
technique that evidence suggests was 
cyclic-led, rather than a collective-controlled 
recovery, this would have been less effective 
at arresting the rate of descent, a mistake 
AM Garwood labelled a “skills based error”.
In perhaps its most damning conclusion, the 

report reveals that earlier in the sortie Warrant 

Officer Faulkner had flown the helicopter in 
a manner that induced negative ‘g’, the CVR 
recording one of the passengers talking about 
“Voyager flashbacks” in a reference to an 
incident earlier in 2014 when an RAF Voyager 
tanker/transport had been forced into sharp 
dive, causing its passengers to experience a 
sensation of weightlessness.  Captain Clarke 
is later heard during the final circuit before the 
accident asking if everyone was strapped in 
before making a remark about a “bit of floaty”.
AM Garwood considers this “potentially 

highlights an aspiration to induce similar 
weightless or floating sensation”.  While 
there is no evidence that negative ‘g’ was 
pulled in the final moments before the crash, 
AM Garwood says the “floaty” comment 
perhaps gives some indication of the 

crew’s shifting focus away from role-based 
training towards the passenger-orientated 
nature of the later training serials.”
Supervisory aspects contributed to or 

aggravated the outcome of what was 
apparently a simple flight profile.  AM Garwood 
notes there is no evidence of planning or 
sortie briefing before the fatal flight.  This 
led him to say that the second half of the 
flight was “ad hoc and suffered from a lack 
of pre-flight preparations”.  There should 
also have been a weapons instructor on 
the helicopter to supervise the passengers 
firing its machine guns, marking a significant 
breach of JHC’s Operational Shooting Policy.
The mission pre-briefing was also 

“ineffective” because, in breach of JHC policy 
requiring independent authorisation of all 

With the retirement of the Lynx Mk7 on July 
31, (see So Long, Lynx..., Sept, p72) the AH9A, 
as seen here, will continue in service with the 
Army Air Corps until approximately 2018.

Left: As the pilot and 
co-pilot look on, and 
under the guidance of 
the crewman, a Lynx is 
hot-refuelled at Camp 
Bastion in Helmand 
Province, Afghani-
stan, at the height of 
Britain’s involvement.  
Mounted in the door is 
a M3M 12.7mm ma-
chine gun capable of 
firing over 850 rounds 
per minute. 
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fights, the two Lynx crews cross-authorised 
each other.  Adding to supervision issues, the 
second Lynx was carrying a passenger who 
was not manifested and cleared, resulting 
in confusion after the crash about whether 
he had been on ZF540, a situation AM 
Garwood describes as “unsatisfactory”.
The investigators also found that the crew 

had made a potentially fatal error when setting 
ZF540’s radar altimeter and height warning 
alarm, or ‘bug’.  Number 657 Squadron crews 
were cleared to fly down to a hard deck of 
50ft and the bug should have been set to go 
off at no more than 20% below the minimum 
authorised altitude – 40ft.  The investigators 
discovered that ZF540’s bug was set to 25ft.
The aircrew should have been reminded of 

these rules in six-monthly test sessions, but 
WO Faulkner was found to be three months 
out of date on these routine checks.  While 
a 40ft setting would probably not have 
given ZF540’s crew enough time to pull 
up, the incorrect use of the radar altimeter 
contributed to the crash because if used 
properly it would have given the crew warning 
that they were descending too fast earlier 
in the manoeuvre, said AM Garwood.
He concluded that the exact reason why 

ZF540’s crew had misjudged their situation in 

the moments before committing to the fateful 
tip would not be known, particularly since this 
was a very straightforward sortie compared 
with their normal combat operations.  
“While no single factor led to this accident, 
there were disappointing aspects including 
planning, briefing, authorisation, supervision, 
currency, training and adherence to checks 
and procedures,” concluded AM Garwood.

Implications
Among the Joint Special Forces Aviation 
Wing aviators, the loss of ZF540 was a 
heavy blow.  Three of its highly trained 
aircrew and two equally highly trained 
intelligence operatives supporting their 
mission had died in tragic circumstances.  
Special forces missions are, by their nature, 

dangerous and often carried out at very short 
notice, requiring much of the regular ‘military 
bureaucracy’ and ‘form filling’ to be put 
aside to ensure mission success.  From the SI 
report on ZF540 it appears that this ‘can-do 
mentality’ had been allowed to compromise 
many of the basic rules of safe airmanship.  
The situation was compounded by overwork 
and undermanning, which forced 657 
Squadron’s leadership to cut corners to meet 
their demanding operational commitments.
Many similar issues had been identified 

in previous inquiries into the loss of British 
special forces’ aircraft in Iraq and Afghanistan.  
Reports on the 2005 loss of a 47 Squadron 
Lockheed Hercules to enemy anti-aircraft fire 
near Baghdad, a mid-air collision between two 
RAF Westland Puma HC1s carrying special 
forces assault teams into the Iraqi capital in 
2007 and another Puma crash later that year, 
all identified human factors, supervision and 
procedural issues as contributing factors.
The Puma crashes, as well as prompting the 

usual Board of Inquiry, also led to two higher-
level inquiries that examined the leadership of 
the RAF Puma Force during the time that it was 
assigned to work in support of special forces in 
Iraq.  The heavy workload of the undermanned 
Puma Force contributed to corner cutting 
and supervisory problems, which impacted 
flight safety.  It seems the same pressures 
were at work in the crash of ZF540.
Air Marshal Garwood and the SI team made 

33 recommendations for improving flight 
safety across the UK armed forces as a result 
of ZF540’s loss.  When the inquest into the 
deaths of its crew and passengers opens, 
it will reveal how much progress has 
been made on putting them into force.

This Interim Report contains facts which have 
been determined up to the time of issue.  It 
is published to inform the military chain of 
command, aviation industry and the public of the 
general circumstances of this serious incident 
and should be regarded as tentative and subject 
to alteration or correction if additional evidence 
becomes available.

Above: An Afghan Air Force Mi-17 Hip leads an AAC AH9A during a combined air assault operation.  Towards 
the end of the campaign the army conducted numerous combined operations to further train the newly 
qualified Afghan pilots.

Captain Thomas Clarke, Army Air Corps

Warrant Officer Class 2 Spencer Faulkner, Army 
Air Corps

Corporal James Walters, Army Air Corps

Lance Corporal Oliver Matthew Thomas, 
Intelligence Corps

Flight Lieutenant Rakesh Chauhan, RAF 
Intelligence Branch

The crew lost in Lynx ZF540 
on April 26, 2014 over 
southern Afghanistan:
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Singapore 
Vipers Lockheed Martin’s F-16 Fighting Falcon 

– commonly known as the Viper – was 
conceived as a lightweight fighter, but has 
matured into a true all-weather, multi-role 
combat aircraft.  This year marks the 40th 
anniversary of the first flight of the YF-16 
prototype, and with more than 4,500 
Vipers built for 26 countries since the first 
production aircraft rolled off the assembly 
line in October 1976, the combat-proven F-16 
is without doubt a major success story.
The small Asian city-state of Singapore 

is among the type’s operators.  Positioned 
on a small island located at the southern 
tip of peninsular Malaysia, Singapore has 
its origins in a trading outpost set up by 
the British in 1819 and expanded into 
a colony five years later.  Blessed with a 

The cornerstone of Singaporean air power, the nation’s advanced 
F-16 fleet has been regularly upgraded.  Airspace restrictions and 
poor weather at home have caused its Vipers to roam far and 
wide, as Mike Yeo reports.

The F-16s of the RSiAF regularly deploy to RAAF 
Williamtown, New South Wales, for squadron 
exercises with Australian F/A-18 Hornets.  An F-16D 
Block 52+ from 145 Squadron formats with an F/A-
18A Hornet of 3 Squadron, RAAF for just such an 
exercise.  Commonwealth of Australia
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Singapore 
Vipers

natural deep-water harbour strategically 
located astride the key seaborne trade 
route between East Asia and Europe, the 
island’s economy flourished.  Singapore 
became an independent state in 1965 and 
is today a major hub in global commerce.
Realising the vulnerability inherent in its 

small size and lack of strategic depth, (the 
main island measures 277 square miles 
(723km2), Singapore set about building up 
its armed forces with British, Israeli and US 
assistance.  Singapore Air Defence Command 
was formed in September 1968 with loaned 
Cessna 172 trainers.  It soon progressed to 
BAC 167 Strikemasters, Hawker Hunters 
and McDonnell Douglas A-4 Skyhawks.  It 
became a separate service in 1975 as the 
Republic of Singapore Air Force (RSiAF).

Hunter Replacement
Singapore’s 47 Hunters were a mix of 
former RAF and Dutch ground-attack and 
reconnaissance single-seaters and two-seat 
trainers upgraded by Hawker Siddeley prior 
to delivery.  The type served admirably, but by 
the mid-1980s its numbers had been worn 
down by attrition and it was fast approaching 
obsolescence, even after in-service upgrades.
The RSiAF began seeking a replacement in 

the mid-1980s and initially looked to acquire 

the downgraded F-16/79 owing to US export 
restrictions on the full-specification Pratt & 
Whitney F100-powered version.  However, 
by 1985 these restrictions had been lifted 
and Singapore ordered eight F-16 Block 15 
aircraft, split evenly between the single-seat 
A and twin-seat B models, under the Peace 
Carvin programme.  The first aircraft was 
handed over on February 20, 1988.
All eight F-16s began their service in the 

US, attached to two flights of the 311th 
Tactical Fighter Training Squadron of the 
58th Tactical Training Wing at Luke Air Force 
Base (AFB), Arizona.  Taking advantage of the 
region’s excellent flying weather – seldom 

available in Singapore – and vast airspace, 
this initial training period lasted almost 
two years and produced a cadre of pilots 
and groundcrew before the aircraft were 
flown to Singapore in January 1990.
Allocated to 140 ‘Osprey’ Squadron at 

Tengah Air Base, the F-16s represented a 
major leap in RSiAF capabilities.  Powered by 
the Pratt & Whitney F100-PW-220 turbofan 
and equipped with modern avionics built 
around the Westinghouse (now Northrop 
Grumman) AN/APG-66 pulse-Doppler 
radar, Singapore’s Block 15 aircraft were 
structurally similar to the Block 30 aircraft 
then coming off the production line.  

Above: Four ‘bird slicer’ blade antennas – which are part of the BAE Systems AN/APX-113 IFF systems – are 
located directly in front of the canopy.  The large bulges mounted either side of the nose form part of the 
PAWS missile approach warning system.  Key – Alan Warnes
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Peace Carvin II
Nonetheless, the F-16A/B was basically a 
day-only, within visual range dogfighter, 
lacking beyond visual range (BVR) 
engagement and night/precision and 
maritime attack capabilities.  The RSiAF 
therefore looked to acquire a more capable 
aircraft and in June 1992 Singapore 
announced its intention to acquire five F-16C 
single-seaters and six F-16D two-seaters 
under the Peace Carvin II programme.
The plan was put on hold in 1993, however, 

reportedly after neighbouring Malaysia 
decided to acquire a mixed fleet of Mikoyan 
MiG-29 Fulcrums and McDonnell Douglas 
F/A-18D Hornets.  The RSiAF re-opened 
its fighter competition to re-evaluate the 
Hornet, but was eventually satisfied that 
the original choice had been the correct 
one, recommitting to the F-16C/D in 1994 
and increasing its order to eight F-16Cs and 
ten F-16Ds, all Block 52s powered by the 
Pratt & Whitney F100-PW-229 turbofan.  

An agreement for the lease of US Air 
Force (USAF) F-16s allowed pilot training 
to restart in the US.  Peace Carvin II saw 11 
F-16A/B Block 15s, formerly with the USAF’s 
Thunderbirds Air Demonstration Squadron, 
assigned to the reactivated 425th Fighter 
Squadron ‘Black Widows’ from October 
1992.  Based at Luke AFB, the 425th FS came 
under the 56th Fighter Wing of the USAF’s 
Air Education and Training Command.  Two 
of the jets were soon withdrawn from use 
due to corrosion and returned to the USAF, 
leaving the squadron with nine aircraft.  
However, the RSiAF needed to familiarise 

its pilots with the further leap in capability 
offered by the F-16C/D.  The F-16A/B lease 
was terminated and 12 ex-Air National Guard 
F-16C/D Block 42s leased instead, arriving 
with the 425th FS at the end of 1995.  For the 
first time, the RSiAF was flying a multi-role 
combat aircraft capable of all-weather and 
night operations.  With the ability to fire BVR 
air-to-air missiles and able to utilise the Low 

Altitude Navigation and Targeting Infrared for 
Night (LANTIRN) pod, the Block 42 added 
a new dimension to training and preparing 
RSiAF pilots for delivery of the Block 52s.
Even with the first batch of aircraft yet to 

be delivered, Singapore struck a lease-to-
buy deal in 1996 with Lockheed Martin to 
bolster its fleet for four F-16Cs and eight 
F-16Ds.  All were new-build aircraft and 
delivered from November 1998, with an 
initial two-and-a-half-year lease period.  
Since this was a direct commercial sale, 
no Peace Carvin number was allocated. 
A further ten F-16Cs and two F-16Ds 

were procured under the US$350-million 
Peace Carvin III contract of October 1997.  
The agreement also extended the pilot 
training arrangement at Luke AFB to 2018 
and increased the RSiAF’s presence in 
the US, a second F-16 training squadron 
standing up, with the USAF’s 27th Fighter 
Wing at Cannon AFB, New Mexico.  

Big Spine F-16Ds
Almost four years after the scaled-up Peace 
Carvin II was announced, the first of the 42 
aircraft now on order was handed over in April 
1998.  To the surprise of many observers, 
the first publicity photographs of the initial 
aircraft – an F-16D – showed that it sported a 
dorsal spine similar to those previously only 
seen on Israeli Block 30 and 40 F-16Ds. 
The Israeli jets carry additional avionics, 

including indigenous self-protection jammers 
in the spine.  It is believed the Singaporean 
spines house an electronic warfare suite 

Above: A four-ship of RSiAF 
140 Sqn F-16C/Ds fly over 
Darwin in the Northern 
Territory, Australia during 
Exercise Pitch Black in 
2010.  The RSiAF is a 
regular participant, having 
first taken part in 1990.  
Commonwealth of Australia
Below: Royal Thai Air Force 
F-16A 87-398 formerly 
served the RSiAF serialled 
881.  It was one of three 
F-16A Block 15s and four 
two-seat F-16Bs transferred 
in November 2004. 
Key – Alan Warnes
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optimised for local conditions in conjunction 
with Singapore’s fledgling defence industry.  
The RSiAF is also known to have procured a 
small number of upgraded ALQ-131 Block 
II jamming pods for its US-based F-16s in 
1996.  However, the Singapore-based F-16s 
carry Elta EL/L-8212 self-protection pods.
In addition, the Singaporean F-16Ds have a 

fully missionised rear cockpit, dominated by 
a head-up display repeater for the weapon 
systems officer, who performs mission 
planning and navigation, and manages the 
weapon systems.  The aircraft also sport four 
‘bird slicer’ blade antennas directly in front 
of the canopy, serving the BAE Systems AN/
APX-113 Combined Interrogator/Transponder 
identification friend or foe (IFF) system.
In August 1998, three F-16Ds and an F-16C 

arrived in Singapore, joining the F-16A/
Bs with 140 Sqn at Tengah.  Aircraft were 
also being delivered to the 425th FS at 
Luke, allowing the gradual return of the 
leased Block 42s to the USAF beginning 
from September 1998.  The 428th FS 
‘Buccaneers’ stood up simultaneously at 
Cannon AFB and began receiving its aircraft 
in November.  Like the 425th FS, the new 
unit’s mission was to provide advanced 
weapons and tactics continuation training 
for aircrew already familiar with the F-16.
As more aircraft were handed over through 

1999 and 2000, a second Tengah-based F-16 
squadron stood up.  Number 143 ‘Phoenix’ 
Squadron, a former McDonnell Douglas A-4SU 
Super Skyhawk unit, was inaugurated on 
October 27, 2000 with ten Vipers.  Its primary 
mission was night strike using the LANTIRN 
pod and precision-guided munitions.
By now it was clear that the RSiAF was 

intent on replacing at least a portion of its 
elderly Skyhawks with F-16s, since an order 
for 20 more had been placed in July.  It 
comprised two-seat Block 52+ aircraft, the 
first example taking to the air in February 
2004.  Externally similar to Israel’s F-16I Sufa, 
all the aircraft were equipped with the dorsal 
spine and additional ‘lumps and bumps’, 
the latter mainly associated with the Elisra 
Passive Airborne Warning System (PAWS) 
infrared missile approach warning system.
The aircraft were also fitted with a slightly 

downgraded version of the Northrop 
Grumman AN/APG-68(v)9 pulse-Doppler 
radar, offering increased detection range 
and other improvements over the (also 
downgraded) AN/APG-68(v)5 sets fitted in 
the Block 52s.  Conformal fuel tanks (CFTs) 
were fitted as standard, each holding 450 US 
gallons (approximately 3,050lb/1,383kg) of 
fuel, for a 40% increase in range depending on 
stores configuration and mission profile, and 

with a much-reduced impact on agility and 
performance compared with underwing tanks.  
All 20 Block 52+ F-16Ds (F-16D+ in RSiAF 

parlance) emerged from Lockheed Martin’s 
factory in 145 ‘Hornet’ Squadron markings, 
another ex-Super Skyhawk unit.  Deliveries 
to Singapore began later in 2004, to the 
newly built Changi East Air Base, next 
to Singapore’s international airport.   
With Block 52/52+ deliveries almost 

complete, in November 2004 Singapore 
announced its intention to donate three 
F-16As and four ’Bs to Thailand.  In exchange, 
RSiAF aircraft and personnel would be 
allowed increased access to train in the 
country.  With the inactivation of the 428th 
FS in July 2005, most of the squadron’s 
12 aircraft were transferred to Singapore, 
bringing the total to 28 Block 52s split 
between the two Tengah-based squadrons.  
The RSiAF’s US-based F-16s have been 

seen throughout North America taking part 
in exercises including Combat Archer, Red 
Flag and Red Flag-Alaska, and Canada’s 
Maple Flag.  Since 2010 Singapore has sent 
pilots to Tucson, Arizona for proficiency 

training on the Block 42 with the Arizona Air 
National Guard’s 162nd Fighter Wing, which 
is primarily tasked with the education and 
flight training of international F-16 aircrew.
Today the F-16 is numerically the most 

important combat type in the RSiAF fleet, with 
60 aircraft in service, of which 48 are based in 
Singapore.  Three aircraft have been written 
off: an F-16A crashing into the South China Sea 
after a mid-air collision with another F-16A in 
January 1990, while two 425th FS F-16Cs were 
lost in separate crashes in 2002 and 2004.  

Snake Bite
The F-16’s primary air-to-air weapon in RSiAF 
service is the AIM-9P/S Sidewinder, with the 
AIM-120C Advanced Medium Range Air-to-Air 
Missile (AMRAAM) for beyond visual range 
engagements.  Singapore initially equipped 
its Block 52s with the older AIM-7 Sparrow 
owing to export restrictions on the AIM-120, 
but these were lifted in the early 2000s.  
Like the RSiAF’s F-5s, the F-16s are 

equipped to use the Elbit Display and 
Sight Helmet (DASH).  Rumours persist 
that the associated Rafael Python AAM 

Above: An RSiAF F-16C, 428th FS, 27th FW from Cannon AFB, New Mexico fl ying with an MQM-107E 
Streaker sub-scale aerial target drone off the coast of Florida during Exercise Able Archer.  USAF
Below: Awaiting clearance to take off from RAAF Base Darwin, during Exercise Pitch Black 2014, this F-16D 
carries a Raytheon GBU-49 Enhanced Paveway II guided bomb.  The weapon was not publicly known to be in 
the RSiAF’s inventory prior to the exercise.  Mike Yeo

The visiting aircraft ramp at Cold Lake AFB in Alberta, Canada has 
seldom been so busy, with nine RSiAF F-16C/Ds from the 425th 

FS, Luke AFB, Arizona.  They are being prepared for the morning 
launch during Exercise Maple Flag in 2009.  Key – Glenn Sands
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is in the inventory, although the missile 
has never been seen on an RSiAF aircraft.  
Nevertheless, photographs showing what 
could be Python training rounds disguised 
as AIM-9J/P missiles on Singaporean F-16s 
have appeared on a number of occasions.  
A wide variety of guided and unguided 

munitions is used in the deep-penetration 
strike, battlefield interdiction, close air support 
and maritime attack roles.  The Mk 80 series of 
free-fall bombs, up to the 2,000lb Mk 84, can 
be carried , while the primary precision-strike 
arsenal comprises the AGM-65B/D/G Maverick 
missile and GBU-10/12 Paveway II series of 
laser-guided bombs.  The jets are wired to fire 
the AGM-84 Harpoon anti-ship missile; the 
weapon has never been seen on the F-16s, 
but the RSiAF is known to have stocks for its 
Fokker 50 Enforcer 2 maritime patrol aircraft.
These precision strike munitions are used 

in combination with the LANTIRN pod (some 
reports suggest in its downgraded Pathfinder/
Sharpshooter variant) on the Block 52s, and 
the Rafael Litening III on the F-16D+.  With the 
selection of Lockheed Martin’s AN/AAQ-33 
Sniper Advanced Targeting Pod for its Boeing 
F-15SG Eagles in 2006, Singapore also placed 
a low-key order for additional Sniper pods 
for its F-16s, under a direct commercial sale 
contract.  The pods were seen for the first time 
on the Block 52s during a visit to Australia in 
2013 for Exercise Wallaby, an annual Singapore 
Armed Forces division-level exercise.  
A hitherto unknown Singaporean Viper 

capability was demonstrated in 2012, when 
an F-16D participating in the multinational 
Exercise Pitch Black in Northern Australia 
was spotted carrying the Elta EL/M-20600 
Radar Targeting Pod (RTP).  Incorporating 
Synthetic Aperture Radar and Ground Moving 
Target Indication (GMTI) technology, the 
pod enables all-weather target acquisition 
of moving and stationary objects and is 
optimised for time-sensitive targeting 
with a wide variety of ordnance.
Additionally, when the RSiAF retired 

its fleet of eight RF-5S Tigereye photo-
reconnaissance platforms in 2005, it is 
believed the F-16s took over the role using as 
yet unspecified reconnaissance equipment.

Foreign Interaction
The F-16s have become a common sight 
overseas as limited territory, congested 
airspace and adverse weather compel the 
RSiAF to train abroad.  These deployments 
are also seen as an opportunity to interact 
and train with more experienced air arms 
equipped with a variety of aircraft types.  
Within a year of arriving in 1988, Singapore’s 

140 Sqn’s F-16A/Bs deployed to Thailand 
for Exercise ThaiSing and subsequently to 
Clark Air Base in the Philippines.  Singapore 
maintains a very close military relationship 
with the Thai armed forces, and its F-16s 
regularly head north for Exercise Cope Tiger, 
with Thai and US units, or to conduct training 
exercises with other Singaporean units.

The Black Knights

Formed in 1973 as the Osprey Reds, but renamed 
in 1974, the Black Knights is the RSiAF’s o�  cial 
aerobatic team.  It is named after the chess piece 
regarded as the most aggressive, � exible and 
manoeuvrable, the knight, which has the ability to 
breach barriers and move in strategically important 
directions.
Unlike many aerobatic teams, the Black Knights is 
not a full-time demonstration team, but stands up 
as requirements dictate.  Its pilots are operational 
aircrew and go through a stringent selection pro-
cess following recommendation from their peers 
and senior commanding o�  cers.  Each pilot must 
be an instructor and have accumulated at least 
1,000 hours on type.
The team � ew four Hawker Hunters in the 1970s 
and Northrop F-5E Tiger IIs in the 1980s.  Transi-
tioning to six A-4 Skyhawks in 1990 and appearing 
with them again in 1994, the team went on to � y 
a mixed formation of four A-4SU Super Skyhawks 
and two F-16As in 2000, before becoming an all 
F-16C formation for 2008, 2013 and 2014.  The 
Black Knights’ aircraft are predominantly painted 
in red and white, the colours of Singapore’s � ag.
The team most recently re-formed in July 2013, 

on eight F-16Cs, including two spares.  The jets 
eventually received a new scheme with a promi-
nent crescent moon and � ve stars on their upper 
surfaces, similar to those on the national � ag.  
They performed daily at the Singapore Airshow 
in February 2014.  The following year the Black 
Knights displayed throughout the country as part 
of the celebrations marking the 50th anniversary of 
Singapore’s independence. 

The second 425th FS F-16D, 6034, 
to receive 20th anniversary artwork 
fl ies over the Arizona landscape with 
two F-16Cs from the Peace Carvin II 
detachment.  MOD/Singapore

Below: An F-16C from 143 Squadron arrives at the Avalon Airshow in Australia.  All of the RSiAF’s 60 
F-16Cs are due to receive an upgrade based on an Active Electronically Scanned Array (AESA) radar to 
extend their service lives.  Mike Yeo
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Singapore’s F-16s have trained with the 
air forces of neighbouring Indonesia and 
Malaysia, the latter under the auspices of the 
Five Power Defence Arrangement (FPDA).  
A mutual defence agreement between 
Malaysia, Singapore, the UK, Australia and 
New Zealand, whereby the partner countries 
would assist if Singapore and/or Malaysia 
were attacked, the FPDA conducts regular 
air and naval exercises in the region.
India was added to the list of RSiAF F-16 

training locations in 2004, when Vipers 
took part in the first Singapore-Indian 
exercise at Gwalior, alongside Indian 
Air Force Mikoyan MiG-27s, Sukhoi 
Su-30s and Dassault Mirage 2000s.
A wide-ranging memorandum of 

understanding between Singapore and the 
US was signed in 1990 allowing, among other 
military exchanges, the USAF and US Marine 
Corps to deploy aircraft to Singapore’s Paya 
Lebar Air Base up to six times annually for 
Commando Sling exercises.  Pilots hone 
their skills in various scenarios ranging 
from one-on-one dogfights to advanced air 
combat manoeuvring missions involving 
multiple aircraft and mixed flights over the 
South China Sea.  The F-16 squadrons have 
been pitted in several such exercises, usually 
against jets drawn from US squadrons 
based in the Asia-Pacific region.  
The RSiAF is a regular participant in Exercise 

Pitch Black, enjoying the excellent flying 
weather over Australia’s Northern Territory, 
its vast training ranges and uncluttered 
airspace.  The Viper squadrons additionally 
conduct regular, albeit usually low-profile 
training deployments to Australia.  These 
are not limited to Darwin in the Northern 
Territory but Rockhampton, Amberley 
and Williamtown in Queensland as well, 
all have played host to RSiAF F-16s.
Australia is but a short hop compared 

with France, where the RSiAF has twice sent 
F-16s for exercises.  In 2004 the Tengah-
based Block 52s flew to Dijon for Exercise 
Western Arc, where they trained with Armée 
de l’Air Mirage 2000-5Fs from EC01.002 
‘Cigognes’ and EC02.002 ‘Côte d’Or’.
In 2010, 145 Sqn’s F-16D+ aircraft flew 

7,145 miles (11,500km) to Orange-Caritat 
for Exercise Garuda IV with the air forces of 
France and India.  Supported by two Boeing 
KC-135R tankers and a pair of Lockheed 
C-130 Hercules transports, the contingent 
made stopovers in Bangalore, India and 
Qatar, before arriving in France.  This remains 
the RSiAF’s longest overseas deployment.  

The Future
With the RSiAF’s oldest Block 52s totalling 
just 16 years, there is plenty of life left 
in the fleet.  Throughout their service 
careers the jets have been progressively 
improved as new technologies have become 
available.  Hence it came as little surprise 
that when advanced active electronically 
scanned array (AESA) radars were first 
offered as the centrepiece of major F-16 
upgrades a few years ago, Singapore 
seemed an obvious potential customer.  
In January 2014, the Pentagon issued a 

Foreign Military Sales request worth US$2.43 
billion for the upgrade of 60 Singaporean 
F-16C/D/D+ aircraft.  The FMS notification 
included Northrop Grumman’s AN/APG-83 
Scalable Agile Beam Radar (SABR), with 
Lockheed Martin listed as principal contractor.  
The request also included new mission 
computers, Link 16 terminals, AN/APX-126 
IFF interrogator/transponders and the Joint 

Helmet Mounted Cueing System (JHMCS).
A range of new ordnance will be integrated 

under the upgrade, including the AIM-9X 
Sidewinder, GBU-49/50 Enhanced Paveway 
II dual-mode guided bombs, GBU-38 Laser 
Joint Direct Attack Munition, GBU-39 Small 
Diameter Bomb and CBU-105 Sensor Fused 
Weapon.  Integrating new weapons into the 
Viper fleet is already under way.  An example 
of this upgrading was the announcement 
in 2014, that RSiAF F-16C/Ds, participating 
in Exercise Pitch Black, had dropped 
precision-guided GBU-49s for the first time.  
Speaking in parliament recently, Singapore’s 

defence minister Dr Ng Eng Hen, noted that 
he expects the upgraded F-16s to serve 
until 2030 and perhaps beyond.  By then 
even the newest aircraft in the fleet will be 
26 years old, although a new fighter type 
should also be in service; widely tipped to be 
the Lockheed Martin F-35B Lightning II 
which Singapore has evaluated closely.

Above: Three 143 ‘Phoenix’ Squadron F-16Ds taxi out to the main runway at Korat AB, Thailand during 
Exercise Cope Tiger in 2005.  Key – Alan Warnes
Below: Blasting off for another Maple Flag sortie: RSiAF pilots are assigned to the 425th FS for two years.  
During their tour they receive advanced tactics training, participate in Red Flag and shoot live missiles 
during Exercise Combat Archer.  Key – Glenn Sands
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SCORPION

The Textron AirLand’s Scorpion has 
completed an intense 2015 summer flying 

schedule in Europe, starting with the Paris Air 
Show on June 15 and culminating with the 
Royal International Air Tattoo (RIAT) at RAF 
Fairford on July 17.  In late-June the Scorpion 
completed display tours of Bulgaria and 
Romania before arriving in the UK to be hosted 
by QinetiQ at Boscombe Down, Wiltshire.  
The jet spent a week flying with the Airborne 
Surveillance and Control (ASaC) Sea Kings Mk 
7s of 849 Naval Air Squadron based at RNAS 
Culdrose, Cornwall.  The exercise was of mutual 
benefit with the Royal Navy aircrews using the 
Scorpion for valuable controller experience 
at no cost to the MOD while Textron put the 

recently integrated Thales I-Master radar 
through its paces in a maritime environment.  
Large expanses of water are not readily 
available in Kansas.  While in the UK the 
Scorpion has been flown by the Commandant 
of the Air Warfare Centre and a number of the 
Empire Test Pilot School pilots at Boscombe 
Down.  The Scorpion was on static display at 
RIAT 2015 before returning to Wichita, Kansas 
to continue the flight test schedule.  Notably, 
particularly for an experimental prototype, 
the sum engineering effort demanded 
by the aircraft over the entire summer 
programme was the need to be refuelled!
The Scorpion was designed, built and flown 

within 23 months with no US Government 

Lloyd Horgan provides a brief 
overview on the Scorpion’s 
return to European shores 

during which the revolutionary 
jet had been operating with the 

Royal Navy, and performing 
demonstrations to a number of 

European air forces.

Above: Scorpion N531TA fl ies in formation with 
an Sea King ASAC7 from 849 Naval Air Squadron 
off the coast of Cornwall.  In the back seat is a 
pilot from the Fleet Air Arm who was assessing the 
aircraft.  Lloyd Horgan
Right: With a second Scorpion being built, changes 
to this airframe will introduce a 6˚ sweep angle for 
the main wings and a slightly modifi ed tail section.  
Lloyd Horgan

Sensing an Opportunity
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Sensing an Opportunity funding or constraints.  Intended to occupy 
the under-served market space beyond the 
performance and capability of turboprop 
aircraft, it will fulfil many current roles 
required of fourth generation combat aircraft.  
This will be accomplished at a fraction of 
the cost of operating a current fast-jet in 
the counter-insurgency and border patrol 
mission.  The Scorpion first flew to the 
UK for RIAT 2014 some six months after 
the first flight and has now amassed 450 
hours of flight time with just one hour lost 
to unscheduled maintenance.  The design 
ethos to leverage the logistics support of 
the Cessna Aircraft Company, by using 
as many ‘off the shelf’ components as 
possible, kept the cost of production to a 
minimum.  Predictably, it has resulted in an 
aircraft that offers the reliability, availability 
and cost effectiveness of a business 
jet while delivering potent Intelligence, 
Surveillance and Reconnaissance 
(ISR), training and strike capabilities. afm

Above:  At the RIAT, Scorpion was equipped with a vast array of air-to-
ground weaponry, to publically demonstrate its full range of weapons 
options.  Among those fi tted were Textron Systems G-CLAW guided 
glide munition and Brimstone advanced anti-armour mi ssiles.  
Key – Glenn Sands



86 www.airforcesmonthly.comOCTOBER 2015 #331

EXERCISE REPORT   Angel Thunder 2015

Thunder 
 in the Desert
Joe Copalman visited Exercise Angel Thunder 2015, recently held in 
Arizona, where saving lives was the name of the game.  

When American aircrews 
depart on combat sorties, 

they do so knowing highly skilled 
combat search and rescue 
(CSAR) specialists stand ready 
to retrieve them.  Wherever they 
are.  While each branch of the 
US military has capabilities for 
recovering isolated personnel, 
the US Air Force has invested 
heavily in the mission, with several 
rescue groups solely dedicated 
to personnel recovery (PR).  
At the heart of air force combat 

rescue is the ‘rescue triad,’ 
consisting of Lockheed HC-130P/J 
‘Combat King’ aircraft, Sikorsky 
HH-60G ‘Pave Hawk’ helicopters, 
and the ‘Guardian Angels’, 
which comprise pararescuemen 
(PJs), combat rescue officers 
(CROs), and those who special in 
survival, evasion, resistance, and 
escape (SERE).  Until recently, 
no single exercise tested the 
rescue triad across the broad 
spectrum of rescue-specific 
skill sets.  While individual units 
routinely participate in large-force 



Marines with 1st Force Reconnaissance secure the perimeter of a simulated 
vehicle explosion as an MV-22B Osprey from VMM-268 ‘Red Dragons’ lands to 
extract four mock victims at the Playas Training and Research Center.  
US Air Force/Tech Sgt Courtney Richardson
Inset: During Angel Thunder, SERE specialists gave briefi ngs, taught desert 
survival courses, and performed observer/controller duties, ensuring all role 
players and VIPs taken out to training sites stayed safe and were accounted 
for before returning.  All photos, author unless stated
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exercises such as Red Flag, it was 
not until the creation of Angel 
Thunder in 2006 that the rescue 
community had a comprehensive 
exercise built specifically 
around realistic, scenario-based 
rescue mission training.

From the Ground Up
Angel Thunder is the brainchild of 
Brett Hartnett, a retired HH-60G 
pilot, who developed the exercise 
for the 563rd Rescue Group at 
Davis-Monthan (D-M) Air Force 
Base in Tucson, Arizona.  Hartnett, 
who came to D-M with extensive 
exercise planning experience, 
told AFM: “When I got here, I saw 
that everything you needed for 
the perfect personnel recovery 
exercise was available.”  
“There was an active-duty 

rescue group here, a reserve 
rescue group, and you had the 
Apaches out at Marana [Arizona].  
Then there was the JPRC (Joint 
Personnel Recovery Center), 
the A-10s for RESCORT (rescue 
escort), and the Playas Training 

and Research Center.  The 
whole area is just surrounded 
by military flying areas and 
restricted areas.  It was just like 
‘Everything is here’, so it was just 
a matter of connecting it all.”
And ‘connecting it all’ is largely 

what Angel Thunder is about.  
American personnel recovery 
policy is guided by National 
Security Presidential Directive 12, 
Annex 1, which stipulates that a 
whole-of-government approach 
be employed to recover and 
repatriate Americans ‘isolated’ on 
foreign soil.  While unmistakably 
an air force exercise, Angel 
Thunder has grown considerably 
from its local, air force-only origins 
and now involves all branches 
of the armed forces, agencies 
such as the Drug Enforcement 
Administration (DEA), and even 
foreign militaries.  Angel Thunder 
is where the rescue community 
meet to validate tactics, build 
partnerships or reinforce 
existing relationships, all in the 
name of personnel recovery.

Angel Thunder 2015 ran 
from May 30 to June 13 at D-M 
and involved approximately 
2,700 participants from the US 
military, 11 foreign militaries, 
and numerous law enforcement 
organisations.  This year, 
exercise planners worked to 
replicate threats and mission 
sets commonly encountered 
by PR units operating in Africa, 

though generic rescue skills 
relevant to many environments 
were also heavily. 

Venues and Scenarios
Angel Thunder 2015 comprised 
several scenarios.  The first was 
a civilian mass casualty event at 
Camp Navajo, an Army National 
Guard facility in Northern 
Arizona.  Rescue forces located 
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and triaged more than 100 ROTC 
(Reserve Officers Training Corps) 
cadets playing the role of injured 
flood victims.  The ‘injured’ 
were transported to a casualty 
collection point set up at Winslow 
Regional Airport by a team 
from the Wyoming Air National 
Guard’s 187th Aeromedical 
Evacuation Squadron.  A total of 
113 patients were processed at 
Winslow and flown back to Tucson 
and Phoenix aboard HC-130s.  
The Playas Training and 

Research Center in south western 
New Mexico was the venue for 
several day and night contested 
irregular warfare scenarios in 
which ground forces conducted 
recovery operations and reacted 
to attacks by insurgents.  Surface-
to-air threat emitters at Playas 
provided air assets threats to 

detect, react to, and suppress.  
The third venue was Marine 

Corps Base Camp Pendleton 
in southern California.  
Hartnett said: “The facilities 

out there were just excellent.  
“On the capstone event, it was 
basically a USAID [US Agency 
for International Development] 
facility under duress, and we had 
to go and pull about a hundred 
folks out of that location.  They 
had protesters out there, they had 
RPG attacks on the facility, they 
had IEDs going off, small arms 
engagements with insurgents.”  
For maritime scenarios, air force 

PJs, force recon marines, and a 
US Coast Guard Maritime Safety 
and Security team conducted 
helicopter visit, board, search 
and seizure (HVBSS) missions 
on a US Navy drone launch ship.   

Going High
All helicopter units participating in 
Angel Thunder had high-density 
altitude operations as a desired 
learning objective (DLO).  
Capt Jake Hobson, an HH-60G 

pilot with the 55th RQS explained 
the importance of this training: 
“There are a couple of challenges 
that a helicopter faces when it’s 
at high-density altitude.  The 
first, with thinner air, renders 
our engines less powerful, less 
effective, so we don’t have as 
much power available to us.  
“Additionally, our rotor blades 

don’t get as much ‘bite’ the 
thinner the air is.  That causes us 
to be less manoeuvrable, to carry 
less weight, and generally suffer 
from a degraded performance 
on pretty much all fronts.”  
Lt Cdr David Owens, a navy 

MH-60S Knighthawk pilot with 
HSC-8 ‘Eightballers’ elaborated, 
“It required us to spend a little 
bit more time looking at engine 
calculations and environmental 
considerations.  We definitely 
weren’t able to carry as much 
weight or as much fuel as we 
normally would in a maritime 
environment, so that was 
a unique experience.”   

When it Rains…
Rain and wind, remnants of 
Hurricane Blanca, impacted 
operations at Camp Navajo, 
Playas, and the California coast. 
Hartnett told AFM: “We had no 

idea we were going to have to deal 
with a hurricane in June in Arizona.  
But it enhanced the training 
because it threw in a stress factor 
the crews had to deal with and a 

Above: Angel Thunder founder and exercise manager Brett Hartnett at Winslow, Arizona.  Hartnett and a team of eight contractors are responsible for building the 
scenarios and organising the exercise every year.  Above right: An air traffic controller from Yuma-based Marine Air Control Squadron-1 watches as an HC-130J he 
cleared for take-off departs Winslow Regional Airport.  Along with sailors from the navy’s Tactical Air Control Squadron 22, marines from MACS (Marine Air Control 
Squadron) -1 provided traffic control services at several of the airfields and FARP sites used during Angel Thunder.

The Montana Army National 
Guard provided five CH-47Ds for 
the exercise, primarily for back-
end support, moving role players 
and exercise staff from one 
training location to another.



Pararescuemen from the 304th 
RQS provide security as an 
MH-60S from HSC-8 departs.  
HSC-8 worked primarily with 
the 304th RQS and Israeli PJs 
from Unit 669, the Israeli Air 
Force’s dedicated personnel 
recovery squadron.  
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set of problems they had to solve 
to still pull the mission off.”  
Capt Brady Montuori, an 

HC-130J pilot with the 79th 
RQS, expanded: “It forces you 
to think critically and re-flow 
assets quickly because we still 
have a mission to execute, we 
still have people to recover.”   

HH-60G – Combat 
Rescue Stalwarts 
According to Pave Hawk pilot 
Maj Jay Humphrey, “Our primary 
mission is to penetrate denied 
airspace and degraded-weather 
environments with a complement 
of tankers and PJs, get aircrew 
out of ‘Indian country,’ and 
get them repatriated.”  
With the current focus on training 

towards threats within integrated 
air defence systems (IADS) , Angel 
Thunder provided opportunities to 
train in contested environments.  
Capt Hobson from the 55th 

RQS said: “We were looking to 
take on some current-generation 
SAM systems and to operate 
in an IADS environment.”  
Most of the contested ops were 

flown at Playas, where the White 
Cell controlled threat emitters 
replicating SA-8 SAMs, ZSU-23/4 
AAA, and SA-7 MANPADS 
(Man Portable Air Defence 
System).  However, these legacy 
systems were appropriate for 
the AFRICOM-type threats and 
mission profiles the exercise 
planners were replicating Angel 
Thunder put the Pave Hawks 

through several scenarios 
requiring the insertion and 
extraction of PJs via landings, 
hoists, and fast-roping, covering 
density altitudes from 7,000ft 
(2,134m) above sea level down 
to sea level.  Pave Hawks also 
performed close air support in 
response to call-for-fire requests 
from CROs.  Some of the Camp 
Pendleton scenarios involved 
HH-60Gs launching from and 
recovering to D-M, which meant 
refuelling at FARPs (Forward 
Arming and Refueling Points) or in 
the air from HC-130s.  Reflecting 
the international character of 
the exercise, the D-M based 
55th RQS was partnered with 
2nd Squadron, Helicopter Wing 
64 (Hubschraubergeschwader 
or HSG 64) of the German Air 
Force, which brought three 
Sikorsky CH-53GS helicopters 
to Angel Thunder (see panel).

HC-130 – The Long 
Haulers
The C-130 Hercules has been 
an integral part of the air force 
rescue triad since the mid-1960s.  
HC-130J pilot Capt Montuori 

described the missions of the 
Combat King: “We provide 
helicopter air refuelling, air drop 
and resupply of our PJs and their 
equipment, providing patients 
with medical support, and we use 
our very robust comm suites to 
provide and maintain situational 
awareness on the battlefield.”  
The latter mission can involve 

Explaining the role of the PJs, MSgt 
Ian Jamieson, a PJ team leader with 
the 304th RQS, Portland, Oregon, told 
AFM: “We’re the boots on the ground.  
It takes everybody in the actual chain 
to execute the PR mission – we have 
intel [personnel] who provide the 
information, SERE [personnel] who 
gives us the data on the individual 
or location that we’re going into, and 
aircraft that take us in, whether it’s a 
C-130 or H-60 or another airframe.  
We are the guys who, from start to 
finish, from mission planning to boots 
on the ground pull the ‘patient’ or 
sensitive item out and bring it back to 
the finish line, that’s our focus.”  
Discussing PJ participation in Angel 
Thunder, MSgt Jamieson said: “The 
first week was inter-agency functions, 
where we provided training to different 
organisations and sister services, DEA, 
FBI on rope rescue and extrication.”
This was followed by a week of 
scenarios that saw PJs travelling to 
incident sites via helicopter or HC-

130, securing the area, and locating, 
treating, and extricating role players 
simulating wounded personnel.  
The Personnel Recovery Task Force 
were based at Fort Huachuca, in 
southern Arizona, where the 304th 
partnered with PJs from the 38th RQS 
and Israeli PJs from Unit 669, the 
Israeli Air Force’s personnel recovery 
squadron, for several missions at 
Playas.  
Typically, the 304th and the Israelis 
inserted from helicopters and the 38th 
jumped from an HC-130.  The PJs 
operating from D-M focused more on 
missions along the California coast, 
working with force recon marines 
and US Army Green Berets at Camp 
Pendleton and at sea aboard the US 
Navy Aerial Target Launch Ship 9701.  
MSgt Jamieson added:  “The scenarios 
were very adequate.  However, what 
always interrupts is the timelines, 
the bingo fuels [fuel issues] and that 
stuff, so you get some issues you can’t 
overcome.” 

Boots on the Ground – Air Force 
Pararescuemen

Below: Lt Col John Graver (left), a CRO and the commander of the 304th 
RQS, establishes LZ security while PJs load litter-bound casualties on to a 
navy MH-60S.
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assessing landing zones or 
providing overwatch for teams 
on the ground.  The HC-130J has 
the ability to receive fuel from a 
KC-135 via a receptacle atop the 
fuselage, providing the rescue 
triad with truly global reach.  
As an HC-130J pilot, Capt 

Montuori appreciated the variety 
of missions in which Combat King 
crews were able to participate.  
“What was great about it was 

just every type of rescue we 
were seeing.  We saw everything 
from large mass-casualty events 
where we had more than 100 
folks on the ground to contested 
CSAR stuff, working with combat 
platforms like the A-10.”  
All rescue missions are responses 

to immediate issues, without 
the luxury of a 72-hour planning 
process.  Capt Montuori explained 
how Angel Thunder reflects this: 
“My biggest DLO was really the 
mission planning for scenarios 
that had this many players from 
this many backgrounds.  When 
you’re planning for this sort of 
thing, the tempo is a lot faster 
with so many assets in play.”  

Fish out of Water – 
Navy H-60 Support
The US Navy sent five MH-60S 
Knighthawks and 90 personnel 
from NAS North Island’s 
HSC-8 ‘Eightballers’.  
Lt Cdr Owens explained the 

Eightballers’ DLOs: “We’re 
looking at gaining experience 
on how to operate in a joint-type 
environment.  The last time 
the squadron did any type of 
joint training was back in 2011, 
so pretty much any residual 
knowledge from that is gone.”  
In addition to joint experience, 

HSC-8 was also looking for 
training opportunities further 
inland and at high density altitude.  
Lt Cdr Owens said: “Any time 
you change the environment, 
it just adds a little different 
complexity to the situation 
and requires crews to exercise 
mission sets or skill sets that they 
haven’t used in a long time.”
The squadron worked primarily 

from Fort Huachuca with PJs 
from the 304th RQS and Israel’s 
Unit 669.  Lt Col Graver from the 
304th spoke highly of HSC-8 
saying: “The navy helicopter 
pilots did an outstanding job.  
They’re very understanding of 
the mission.  Their mentality 
was spot on and exactly what 
we needed to help us out.”  
The Eightballers participated in 

most major scenarios, including 
events at Camp Navajo, Playas, 
and helicopter visit, board, 
search, and seizure (HVBSS) 
missions off the California 
coast.  These scenarios gave 
HSC-8 the opportunity to share 
knowledge and experience 

with the air force HH-60G 
crews that also participated.  

‘It’s a TRAP!’ – Marine 
Ospreys 
Two Bell-Boeing MV-22B Ospreys 
from VMM-268 ‘Red Dragons’ 
participated in Angel Thunder, in 
preparation for joining the Special 
Purpose Marine Air-Ground 
Task Force – Crisis Response 
(SPMAGTF-CR) in Kuwait.  
Though CSAR is not a core 

marine aviation mission, units 
detached to MAGTFs routinely 
train for tactical recovery of 
aircraft and personnel (TRAP), 

the marines’ approach to PR.  
Whereas most Angel Thunder 
participants were based in 
Arizona, VMM-268 flew from 
Creech Air Force Base in 
Nevada.  Capt Sean Rafferty, a 
pilot with -268, said: “That was 
beneficial for our squadron’s 
training based on long-range 
aspects of TRAP mission sets.”  
Regarding the MV-22’s 

advantages in TRAP missions, 
Capt Rafferty added “The 
capabilities that we have, as far 
as speed and range go, really 
change the face of what we 
bring to the fight as an assault 

Combat Rescue O�  cers (CROs) 
are responsible for training and 
equipping Guardian Angel units as 
well as leading rescue operations.  
One scenario at Playas, involving 
the recovery of nine US personnel 
wounded in an insurgent attack, 
o� ered a valuable insight into the 
CRO’s role.  Lt Col John Graver is 
a CRO and the commander of the 
304th.  As rescue mission commander 
at Playas, he was responsible for the 
overall mission.  
A CRO’s primary focus in tactical 
operations is command, control, 
and co-ordination – bringing order 
to chaos.  As the � rst member of 
the rescue force to set foot in the 
objective area, Lt Col Graver carried 
a pack of heavy equipment needed 

for vehicle extrication.  By hauling this 
gear, Graver freed his team to move 
quickly while suppressing any threats 
in the incident area.  He stressed the 
delegation of tasks enabled him to stay 
one step ahead, which meant his team 
could focus on the immediate tasks at 
hand, such as repelling an insurgent 
attack.  Throughout the scenario, Lt 
Col Graver provided updates to the 
orbiting aircraft, and kept his team 
appraised of the situation and the 
time remaining, as the helicopters 
had only enough fuel to support one 
hour on the objective.  Once all nine 
wounded were secure Graver called 
the aircraft in to transport the PJs and 
the wounded back to Fort Huachuca.  
He was the last member of the team 
to board the waiting H-60s. 

CROs – Rescue Force Leadership

After inserting a team of PJs, this Pave Hawk departs the LZ to set 
up an overhead pattern to provide overwatch and close air support 

for the team on the ground.  While PJs and CROs are trained in 
call-for-fi re procedures to request close combat attacks, 304th RQS 
commander Lt Col John Graver told AFM it is preferable to have a 

JTAC along to manage CAS.  This leaves the PJs up to provide patient 
care or security and the CRO to stay one step ahead in the mission.  
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support platform.”  The Dragons 
also served in a support role, 
refuelling air force and navy H-60s 
via the MV-22’s air-delivered 
ground refuelling capability.
The Dragons worked extensively 

with A-10 pilots from the 354th 
FS  on attached RESCORT.  
Though marine MV-22s typically 
rely on AV-8B Harriers for 
escort, air force A-10s have been 
engaged in the same anti-IS 
operations as the Ospreys.  
Capt Rafferty explained the 

partnership with the A-10s: 
“We can be used if we go for a 
Special Purpose MAGTF and 
are requested to respond within 
CENTCOM (Central Command), 
so this gave us the experience 
we needed just in case we 
do work with them in other 
joint missions in-theatre.” 
“It was interesting to see 

their tactics, techniques, and 
procedures and how they attach 
to us in the MV-22 Osprey.  
Our airspeeds and how we 
operate within the objective 
area are very similar.”       

BLACKOUT! – German 
Heavy Metal
The German Air Force sent 
three CH-53s to D-M for Angel 
Thunder 2015, accompanied 
by a team of PJs, JTACs, 
and some SERE personnel.  
Laupheim-based HSG-64 has a 
squadron specifically tasked with 
personnel recovery and special 
operations support that stood 
up in 2013, with the aircrews 
and PJs eager to learn from the 
USAF rescue triad to improve 
their doctrine and capabilities. 

Back-End Aviation 
Support
Given the geographic scope and 
the number of support personnel 
needed to run the exercise, 
Angel Thunder required aircraft 
dedicated to back-end logistics.  
This year, three services provided 
support – the Wyoming ANG with 
a C-130H, the Montana Army 
National Guard with five CH-47D 
Chinooks, and the Army Reserve 
with four C-12s and two UC-35s.  
Hartnett praised all three units, 

declaring: “They were flying 
everybody around, just moving 
folks.  We could not have done 
this without them.  All three 
were just incredibly flexible, 
and all of them did back-end 
and front-end missions.” 

The Future
Discussions are currently under 
way to transfer Angel Thunder 
from the 563rd Rescue Group 
at D-M to the 414th Combat 
Training Squadron at Nellis 
AFB, Nevada.  Though a few 
options being discussed include 
physically moving the exercise 

to Nellis, many expect it is more 
likely the exercise will remain 
at D-M with a detachment 
of the 414th running it.   
Maj Jay Humphrey, Personnel 

Recovery Division Chief with 
the 414th, explained Angel 
Thunder will still be guided by 
NSPD 12, Annex 1, and it will 
retain the joint/international/
interagency character that has 
defined it for nearly a decade.

Bottom Line
All personnel interviewed by 
AFM echoed the sentiments 
of HH-60 pilot Capt Hobson 
when asked about the value 
of Angel Thunder to their unit 
or platform or community.  
He said: “The greatest value was 

being able to work with all the 

assets at one time.  It was nice to 
be able to sit down and work that 
all out in a no-threat environment 
and develop relationships with 
those individuals and those 
pilots.  So now, if we were to 
deploy along with the German 
CH-53s, I know that I can count 
on them because I’ve seen them 
kick butt in real life and they are 
professional and proficient.  
“And I know that about the 

C-130s we were flying with; I know 
it about the navy guys that we 
were flying with from HSC-8; the 
Marine Corps ground controllers 
that were doing some of the FARP 
stuff and the air traffic control at 
some of the airfields we were at.  
You just build this huge confidence 
in all these players that you 
really don’t know before this.

The Guardian Angels do not have 
wings, and must rely on helicopters 
or � xed-wing aircraft to transport 
them to and from incident sites.  
MSgt Jamieson explained: “In the 
broad spectrum, the -130s and 
the -60s are there to support us so 
we can support the survivor on the 
ground.” 

Air Force Rescue 
Vehicles – Pave 
Hawks and 
Combat Kings

afm

Above: Pararescuemen from the Portland-based 304th RQS perform a vehicle 
extrication of a patient simulator trapped under a mangled car.  With IED 
attacks on vehicles being a primary tactic of insurgents around the world, 
vehicle extrication is an important skill set for PJs to master.

Patients loaded, this German CH-
53SG lifts off from a forest clearing 
at Camp Navajo to transport 
wounded role players to a casualty 
collection point for triage and 
transport aboard air force HC-130Js.
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Pilot Incapacitation Caused 
Fatal F-15C Crash

A PILOT’S incapacitation and 
subsequent inability to recover 
from a rapid descent caused 
the fatal crash of a US Air Force 
F-15C Eagle last year.  This 
was the conclusion of an Air 
Combat Command Accident 
Investigation Board report 
released on July 20, 2015.  
The aircraft, 86-0157 ‘MA’, callsign 
‘Hawk 11’, was lost on August 27, 
2014, in the George Washington 
National Forest near Deerfield, 
Virginia - see Attrition, October 
2014, p35.  Lt Col Morris ‘Moose’ 
Fontenot, a fully qualified F-15C 
Standardization Evaluation Flight 
Examiner with over 2,100 hours 
of flight time in the F-15C, was 
killed in the crash.  He was from 
the Massachusetts Air National 
Guard’s 104th Fighter Wing/131st 
Fighter Squadron ‘Death 
Vipers’ at Barnes Air National 
Guard Base, Massachusetts.
According to the results of the 

investigation, the pilot appears 
to have been incapacitated 
during a rapid descent, rendering 
him unable to recover from the 
descent or eject from the aircraft.  
However, the investigation board 
did not find sufficient evidence 
to determine the specific reason 
for the pilot’s incapacitation.
At the time of the mishap, 

Fontenot was performing a cross-
country ferry flight flight from his 

home base to Naval Air Station 
Joint Reserve Base New Orleans, 
Louisiana.  This was so the aircraft 
could receive a radar upgrade.  
He had taken off from Barnes at 
0806hrs local time and reached 
a cruising altitude of 43,000ft 
(13,100m) at around 0823hrs.   
Fontenot continued at that altitude 
for around 33 minutes until 
initiating a descent at 0855.58hrs.  
The initial descent rate shown 

by radar data was approximately 
12,000ft/min.  When prompted 
by Washington Air Route Traffic 
Control Center to make a routing 
radio frequency change at about 
0856hrs, he responded “Hawk 
11, declaring emergency.”  The 
controller acknowledged the 
emergency and asked for the 
pilot’s status.  Seven seconds 
later, Fontent responded with: 
“Affirm.  Standby.”  This was the 
last communication received from 
the pilot and despite numerous 
attempts by Washington Center 
to make contact for additional 
information, they received no 
further transmissions from him.
The aircraft continued a rapid 

descent, reaching supersonic 
speed, before crashing at 0858hrs 
in an inverted attitude, 60-70° 
nose low, at an airspeed in excess 
of Mach 0.86.  The ground 
impact took place approximately 
1min 30secs after Fotnenot had 

declared the emergency.  The 
aircraft, valued at $45,247,260, 
was destroyed, but there was no 
damage to civilian property.
Examination of radar data 

showed that there was no 
evidence that the pilot had made 
any attempt to recover the aircraft 
between the final radio call and 
impact.  At 36,000ft (10,970m), 
when the final call was made, 
there was sufficient altitude to 
either recover the aircraft or eject. 
At some point in the flight, the 

pilot received an environmental 
control system (ECS) warning 
light indication, showing a higher 
than normal temperature in 
the avionics bay.  This does 
not indicate an immediate 
threat to the aircraft, but 
could have resulted in a rise 
in cockpit temperature to the 
point that the pilot might have 
become uncomfortable.  Due 
to the absence of a flight data 
recorder on the F-15C, the time 
the warning light came on is 
unknown and, therefore, it is 
also not known whether the pilot 
initiated descent because of this 
warning, or for another reason.
The report notes that standard 

procedure when an ECS warning 
light illuminates at high altitude 
might include an aggressive 
descent, such as rolling inverted 
and pointing the nose of the 

aircraft towards the ground.
Parts of all main sections of 

the aircraft were recovered 
at the crash site, where the 
aircraft impact had created a 
15-20ft (4.5-6m)-deep crater.  
Examination of the wreckage 
and crash site indicated that 
there had been no catastrophic 
structural failure prior to hitting 
the ground.  At the time of impact, 
the engines were operating 
normally at a mid-range power 
setting – the standard setting at 
cruise altitude for a cross-country 
flight.  The pilot had extensive 
flying experience and a reputation 
as a professional pilot who 
adhered to rules and regulations.  
After assessing all factors, 

the President of the Accident 
Investigation Board, USAF 
Brigadier General Michael A 
Hudson, determined, by clear 
and convincing evidence, that 
the pilot’s inability to recover 
from the descent, due to his 
incapacitation, caused the crash.  
With no eyewitness accounts, 
surviving aircrew members, 
detailed emergency calls or flight 
data recordings and with minimal 
information being available 
from analysis of components 
recovered at the accident site, 
the specific reason he became 
incapacitated could not be 
conclusively determined. 

Above: US Air Force F-15C Eagle 86-0157 ‘MA’ from the Massachusetts Air National Guard’s 104th Fighter Wing/131st Fighter Squadron ‘Death Vipers’ at Barnes 
Air National Guard Base, Massachusetts, which was destroyed in a fatal crash on August 27, 2014.  Pilot incapacitation has been cited as the cause of the accident 
in an Air Combat Command Accident Investigation Board report published on July 20.  USAF
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D: Dec 12, 2014
N: US Air Force/432nd Wing
T: MQ-9A Reaper
S: 11-4144

This Reaper, deployed from the 
432nd Wing at Creech AFB, Nevada 
and operated by the 432nd Attack 
Squadron at Ellsworth AFB, South 
Dakota, crashed while supporting 
operations in the US Central 
Command area of responsibility 
(AOR).  The loss was not reported 
at the time, but revealed when an 
Abbreviated Accident Investigation 
Board Report was released by Air 
Combat Command on July 30.  
A starter generator failure and 
depletion of back-up batteries 
led to the crash, according to the 
report.  During the flight, the pilot 
briefly lost the satellite link with the 
aircraft.  Once communication was 
re-established, the pilot noticed 
battery warning and starter-
generator failure indications and 
performed emergency checklists, 
including programming a flight 
route to the launch and recovery 
element (LRE) in the AOR.  Upon 
assuming command of the aircraft, 
the LRE discovered that battery 
voltage was insufficient to lower the 
undercarriage for a safe recovery.  
The LRE directed the aircraft 
to intentionally crash in nearby 
mountains.  The investigation 
found two factors that substantially 
contributed to the mishap.  First, 
a delay in uploading necessary 
software at the LRE added loiter 
time to the mission and contributed 
to depletion of battery reserves.  
Second, failure to lower the 
undercarriage before handing over 
the UAV to LRE control contributed 
to the decision to intentionally 
crash the aircraft to avoid an 
unsafe landing.   The wreckage 
was not recovered and it was not 
possible to determine the cause 
of the starter-generator failure.

D: Feb 4, 2015
N: US Air Force/435th EAW/
    33rd ESOS
T: MQ-9A Reaper
S: 10-4090

A failed starter-generator and 
subsequent loss of electricity 
led to the previously unreported 
loss of this UAV in the US Africa 
Command Area of Responsibility.  
Details were revealed in a US Air 
Force Air Combat Command AAIB 
Report released on August 19.  
The Reaper, assigned to the 33rd 
Expeditionary Special Operations 
Squadron, 435th Expeditionary 
Air Wing, was destroyed when it 
was intentionally crashed into the 
sea at an unspecified location in 
international waters.  The value of 
the loss was given as $13,203,658.  
After taking off from an undisclosed 
installation at 0530hrs Zulu for 
an intelligence, surveillance and 
reconnaissance mission, the UAV 
had an uneventful sortie until 
approximately 0835hrsZ, when 
the starter-generator failed.  About 
one minute later, the crew reversed 
the Reaper’s flight direction in an 

attempt to return to base and ran 
emergency procedures checklists, 
restarting the starter-generator 
shortly afterwards.  Several 
pieces of equipment that used 
electrical power were switched 
off to conserve battery life but 
at approximately 0914hrsZ the 
starter-generator failed again.  
Multiple attempts to restart it were 
unsuccessful and all non-essential 
systems were turned off as the 
aircraft was programmed to 
return to base.  As battery power 
continued to drop, a holding pattern 
was established over international 
waters while the situation was 
assessed.  Based on the inability to 
guarantee complete control of the 
UAV on approach and landing, the 
crew deliberately flew the aircraft 
into the sea at 1133hrsZ.  The 
wreckage was not recovered.  This 
was the second Reaper crash to 
be caused by a starter-generator 
failure within a couple of months.  
This was also found to be the cause 
of the loss of MQ-9A 11-4044 on 
December 12, 2014, in the Central 
Command AOR – see above.

D: Apr 30
N: US Air Force/55th Wing/
     343rd Reconnaissance Sqn
T: RC-135V Rivet Joint
S: 64-14848

Failure to tighten a small retaining 
nut on high-ressure oxygen 
system tubing led to a fire causing 
$62.4 million-worth of damage 
to this RC-135V, according to an 
Air Combat Command Accident 
Investigation Board report released 
on August 7.  This previously 
unreported serious incident 
took place at the aircraft’s home 
base at Offutt AFB, Nebraska.  At 
approximately 1825hrs local time, 
the aircraft experienced a fire in the 
rear cabin during its initial take-off 
run from Runway 12 at Offutt 
for a routine training mission in 
support of a US Air Force Special 
Operations Command exercise.  
The pilot immediately aborted the 
take-off and all 27 personnel on 
board evacuated the aircraft safely.  
Four crew members were treated 
for minor smoke inhalation, but 
otherwise there were no injuries 
to the personnel on board.  Fire 
crews arrived at about 1829hrs 
and extinguished the flames.  The 
cost of repairs to the aircraft is 
estimated at around $62.4 million.  
The board president found by a 
preponderance of evidence that the 
cause of the mishap was a leak in 
the high-pressure oxygen system 
as a result of poor assembly of 
the system tubing during depot 
maintenance.  He said failure 
by L3 Communications depot 
maintenance personnel to properly 
tighten a retaining nut connecting 
a metal oxygen tube to a junction 
fitting above the galley caused an 
oxygen leak.  This leak created 
a highly flammable oxygen-rich 
environment that ignited.  The 
resulting fire melted the retaining 
nut, causing the tubing to become 
detached from the junction fitting, 
feeding more oxygen to the fire, 
increasing its size and resulting in 
severe damage.  The intensity of the 
fire was such that it burnt a large 
hole through the upper fuselage 
skin of the aircraft above the galley 
area, also causing substantial 
structural damage to several 
fuselage frames and stringers.  
There was also significant damage 
to the oxygen system, electrical 
input to the rudder power control 
unit and several mission-related 
systems.  An antenna located 
at the site of the hole in the 
fuselage was also damaged.

Above: The large hole burnt in the upper rear fuselage of USAF/343rd RS 
RC-135V Rivet Joint 64-14848 due to an intense fi re above the galley on take-
off from Offutt AFB on April 30. USAF

Above: USAF/52nd FW/480th FS F-16C 91-0366 ‘SP’ departing from the RIAT air show at RAF Fairford, Gloucestershire, 
on July 18, 2011.  The aircraft crashed in Germany on August 11 after the pilot had ejected safely.
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D: Aug 13
N: Egyptian Air Force
T: Unknown

This aircraft crashed following a 
technical malfunction near the 
Libyan border, killing four crew 
members and injuring another 
two.  It came down southwest of the 
Siwa oasis, near the Mediterranean 
coastal town of Marsa Matrouh.  It 
was involved in a joint operation by 
the Egyptian Air Force and Egyptian 
Army against jihadist militants.

D: Aug 13
N: Peruvian Air Force/EDACI
T: Cessna T-41D Mescalero
S: 416

This aircraft was destroyed in a 
crash that seriously injured both 
crew members.  It was carrying 
out a training flight when it hit the 
ground and flipped inverted at 
around 1600hrs in dense fog on 
the Candelaria Hills near Villa Maria 
del Triufo, south of Lima.  The two 
injured crew were helped from 
the wreckage and transported 
to hospital.  The aircraft was 
on a sortie from the FAP’s 
Escuela de Aviación Civil (EDACI) 
headquarters at Base Aérea Las 
Palmas, Santiago de Surco, Lima.

D: Aug 14
N: Paraguayan National Police
T: Robinson R44 Raven II

This helicopter was destroyed 
in a crash at 0730hrs when 
performing a flyby in the Limpio 
area, killing one of the three 
police officers on board and 
injuring the other two.  The crash 
occurred at kilometre 22 of Route 
III ‘General Elizardo Aquino’.  
The R44, which had departed 
earlier from Ciudad del Este, was 
attempting an emergency landing 
after a technical malfunction 
but plunged into trees as it 
came down near the María 
Auxiliadora de Limpio school.  

D: Aug 12
N: US Army/160th SOAR
T: MH-60M Black Hawk
S: 12-20274 ‘63’

This Black Hawk crashed as it was 
attempting to land on the Military 
Sealift Command ship USNS 
Red Cloud (T AKR 313) at around 
1345hrs local time, while the ship 
was about 20 miles (32km) east 
of Okinawa, Japan.  The Japanese 
Coast Guard said that all 17 people 
on board had been rescued, 
although seven of them were 
injured.  The helicopter went down 
while the ship was between the 
northern cities of Nago and Uruma 
on the eastern side of the island.  
US military officials had informed 
their Japanese counterparts of 
the crash at 1459hrs local time, 
when they called to request a 
search and rescue team.  All 17 
personnel had been rescued by 
1612hrs.  Local television news 
reports show that the helicopter 
had come down heavily on the 
forward section of the ship with its 
main rotors torn off and complete 
tail section broken away.  It is 
also apparent that the helicopter 
involved was a Special Operations 
MH-60M variant, presumably 
from the 160th Special Operations 
Aviation Regiment ‘Night Stalkers’. 

Date: Aug 11
N: US Navy/VFA-106
T: F/A-18C Hornet
S: 164635 'AD-302'

This aircraft caught fire on the 
flight deck of the aircraft carrier 
USS Harry S Truman (CVN 75) at 
2350hrs while parked forward of 
the island during hot refuelling, 
with the engines still running.  The 
fire was immediately extinguished 
by the ship’s flight deck firefighting 
team.  The pilot, who had ejected 
as the fire continued to develop 
and landed back on the flight deck, 
was initially attended to by the 
ship’s medical department.  He was 
subsequently transported to New 
Hanover Regional Medical Center 
in Wilmington, North Carolina, for 
further treatment of what officials 
described as non-life threatening 
injuries.  A sailor assigned to the 
ship who was nearby at the time 
also suffered non-life threatening 
injuries from the incident and 
was transported to the same 
medical facility for treatment.  
The aircraft has subseuqently 
been declared a write-off, with 
the loss valued at an estimated 
$74,150,000.  The Truman was 
underway off the coast of Virginia 
undertaking flight training exercises 
at the time of the mishap.

D: Jul 29
N: Bulgarian Air Force/1/16 
     Transportna Avio Eskadrila
T: Pilatus PC-12M
S: 020 (c/n 518)

This aircraft made a belly landing 
at Graf Ignatievo Air Base during 
a training flight, but neither of the 
two crew members were injured.  It 
is unclear whether the aircraft had 
an undercarriage problem or if it 
was an unintentional accident.   

D: Aug 4
N: Colombian National Police
T: UH-60L Black Hawk
S: PNC-0608

Sixteen policemen were killed 
and two others seriously injured 
in the crash of this Black Hawk.  
The accident took place at around 
0915hrs near the village of Piedra 
Blancas, in the rural Carepa area 
of Urabá.  The helicopter was 
flying from Carepa to Chigorodó, 
Antioquia, for a counter-narcotics 
assault operation when it crashed 
into a hillside in dense jungle 
and was destroyed.  Defence 
Minister Luis Carlos Villegas said 
the Black Hawk appeared to have 
impacted the ground at a speed 
of 120kts (180km/h) in poor 
weather.  Although he did not 
rule out the possibility of ground 
fire having brought it down, the 
crews of the two accompanying 
helicopters said there had been 
no indication of gunfire.   

D: Aug 11
N: USAF/52nd FW/480th FS
T: F-16C
S: 91-0366 ‘SP’

This F-16 crashed at approximately 
0938hrs, near Engelmannsreuth, 
Bayreuth, Germany.  The accident 
happened during a training flight 
at US Army Garrison Bavaria in 
Grafenwoehr, Bavaria, Germany.  
The pilot ejected safely but 
the aircraft was destroyed.    

Left: Peruvian Air Force Cesssna T-41D Mescalero 416 following its crash on 
August 13. Both crew members were seriously injured.
Above: The unidentifi ed UNAMID Mi-8 following its crash landing in North Darfur 
on August 16.  UNAMID

Above: The US Army Special Operations MH-60M following its crash landing on 
the USNS Red Cloud on August 12 off Okinawa.
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D: Aug 29
N: Nigerian Air Force
T: Dornier 228-212
S: NAF030

All seven people on board this 
aircraft were killed when it crashed 
into a house due to a technical 
problem shortly after take off 
from NAF Base Kaduna at around 
0645hrs GMT, headed for Abuja. 

D: Sep 2
N: US Marine Corps/HMH-464
T: CH-53E Super Stallion
S: 164788

A US Marine was killed and eleven 
others injured, one seriously, 
in the heavy landing of this 
CH-53E at Camp Lejeune, North 
Carolina, during a rappelling and 
fast-rope training exercise. 

D: Sep 2
N: US Army/4th CAB
T: UH-60 Black Hawk

Two of the four soldiers on board 
were injured in a hard landing 
which substantially damaged 
this Black Hawk. The accident 
occurred about 1600hrs when 
it hit trees as it came down in a 
dense forest near Rampart Range, 
Douglas County, about 5 miles 
(8km) south of Devil’s Head Tower.

D: Sep 3
N: Afghan Air Force
T: Unidenti� ed helicopter

Seven people were injured 
when this helicopter made an 
emergency landing in the Azra 
district of central Logar province. 
It hit a shop, resulting in extensive 
damage. The injured included Rural 
Rehabilitation and Development 
Director Rahmatullah Sarwari. 

Additional material from: 
Scramble/Dutch Aviation Society.

D: Aug 24
N: US Army/2nd CAB
T: OH-58D Kiowa Warrior
S: 95-00078

This Kiowa Warrior crash-landed 
in South Korea at around 1140hrs 
while attempting an emergency 
landing following tail rotor failure 
during a post-maintenance test 
flight from Camp Humphreys.  
Both pilots were able to exit the 
helicopter safely and suffered 
only minor in juries.  The 
helicopter came down on a thickly 
forested hillside in Asan, South 
Chungcheong province, but the 
extent of damage to the airframe 
was not immediately clear.  

D: Aug 26
N: Mexican Air Force/EA101
T: Bell 212
S: 1474

All five personnel on board this 
Bell 212 escaped with minor 
injuries when it crashed due to 
mechanical failure near the town of 
San Francisco Zacacalco.  It made 
an auto-rotational landing about 
9 miles (18km) from Base Aérea 
Militar No 1 Santa Lucía, coming 
down heavily, severing the tail boom 
and causing the skid undercarriage 
to collapse, resulting in it rolling 
over and coming to rest inverted.  

D: Aug 17
N: Royal Moroccan Air Force/
     Escadre de Chasse 5
T: Mirage F1CM V1
S: 127

This Mirage crashed in an 
uninhabited area 4 miles (6km) 
south of Base Aérienne 5 Sidi 
Slimane after the pilot had ejected 
safely.  It was on approach when 
it collided with a flock of large 
birds, resulting in engine failure.  

D: Aug 21
N: Royal Saudi Land Forces
T: AH-64 Apache

Both crewmembers were killed 
when this helicopter crashed on 
the border with Yemen, in Saudi 
Arabia’s Jizan province.  Yemen’s 
Houthi rebels claimed to have 
shot down the helicopter.

D: Aug 24
N: Indian Air Force/51 Squadron
T:  MiG-21bisUPG Bison
S: CU2785

This MiG-21 crashed at 1059hrs 
during a routine sortie from 
Srinagar Air Force Station.  The 
pilot ejected safely.  The aircraft 
was destroyed when it came 
down in a forest in the Soiburgh 
area of the Budgam district 
of Jammu and Kashmir.

D: Aug 15
N: US Air Force/301st FW/457th FS
T: F-16C 85-1546 ‘TX’ and 
    85-1549 ‘TX’

These two F-16s collided at 
1120hrs, shortly after landing 
at Nellis AFB, Nevada.  The two 
pilots were taken for medical 
evaluation and local media reports 
suggest one was seriously injured.  
Eyewitnesses said one of the 
aircraft appeared to be missing the 
nose and canopy after the collision. 

D: August 16
N: Chinese PLAAF
T: Unidenti� ed helicopter

This helicopter crashed at a 
military airfield in the Tongzhou 
district, on the eastern outskirts 
of Beijing, at around 1500hrs.  
Several personnel on board were 
reported to have been injured.  
The helicopter crashed while 
attempting to land during a practice 
for a parade on September 3.

D: Aug 16
N: UNAMID
T: Mi-8

Eight people on board this 
Mi-8 operating with the United 
Nations-African Union Mission 
in Darfur (UNAMID) were 
seriously injured when it made 
a heavy emergency landing at 
Saraf Omra, North Darfur.  The 
accident, at 1230hrs, caused the 
undercarriage to collapse, severed 
the tail boom and substantially 
damaged the underside.  The Mi-8 
had flown in from El Fasher, the 
North Darfur state capital, to the 
UNAMID helipad at Saraf Omra.  It 
came down about 330ft (100m) 
from the helipad.  All of the 18 
passengers and three crew were 
injured.  The most seriously hurt 
were evacuated to El Fasher.

Above: Mexican Air Force Bell 212 1474 following its accident on August 26. All 
fi ve on board escaped without serious injury.

Left: A soldier stands guard over the wreckage of Indian Air Force 
MiG-21bisUPG CU2785 following its crash on August 24.
Below: US Army OH-58D Kiowa Warrior 95-00078 following its accident in South 
Korea on August 24.



BASE WATCH   RAF Lossiemouth

Above: Kentucky Air National 
Guard C-130H 91-1238, departs 
RAF Lossiemouth, Moray on 
August 7 heading back to CONUS.  
It had arrived the previous day 
for what is believed to have been 
a crew rest stop.  This was the 
second Kentucky ANG C-130H to 
visit in as many weeks as another 
example, 91-1235, diverted in on 
July 26 with engine problems, but 
departed for RAF Mildenhall on 
July 28.  All photos, author
Left: Antonov An-30B RA-26226 
departs the base on July 30 after a 
fuel stop.  It had been on an Open 
Skies mission out of RAF Brize 
Norton.  An Open Skies aircraft had 
also visited earlier in the year, on 
March 11 when Swedish Saab 340 
100001 dropped in.
Below: Six Hawk T1s from 208(R) 
Squadron spent a week at 
Lossiemouth from July 23 to 30 
for exercise Tartan Sphinx.  The 
detachment included this specially 
marked example, XX350, about to 
touch down on July 23, the same 
day that fi ve T1s visited from RAF 
Leeming-based 100 Squadron.

JUL 23, 2015

AUG 19, 2015

JUL 30, 2015

AUG 7,  2015

Below left: The most recent 
Typhoon FGR4 to appear in II (AC) 
Squadron markings, as it works up, 
is ZK311 ‘N’ which formerly served 
6 Squadron coded ‘EK’.  Meanwhile 
II (AC) Sqn Typhoon T3 ZK380/‘T’ 
overran the runway on August 27 
after a routine night sortie and was 
towed to the engineering hangar 
for repairs the following day.  Both 
crewmembers were unhurt.  
Below right: No 6 Squadron returned 
home from Amari, Estonia in late 
August after four months of Baltic Air 
Policing duties (see Page 51).  This 
example, Typhoon FGR4 ZK345/‘EP’ 
along with ZK347/‘EF’ arrived 
home on August 25, a day after 
ZK314/’EO’ and ZK324/‘EI’.  The unit 
departed RAF Lossiemouth on May 4 
and has been succeeded by Spanish 
Air Force Eurofi ghter EF2000s.

Niall Paterson provides 
some images of the 
comings and goings 
at RAF Lossiemouth, 
Scotland over the past 
few weeks.

AUG 25, 2015
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BASE WATCH   RAF Mildenhall/Lakenheath

Right: Making its way to RAF 
Lakenheath’s Runway 24 for a ‘rock 
one’ departure is F-15D 85-0132 
from Oregon Air National Guard’s 
123rd Fighter Squadron of the 
142nd Fighter Wing.  The Eagle had 
fl own in for routine maintenance.  A 
‘rock one’ departure involves the 
pilot being issued with set altitudes 
for specifi c waypoints within the local 
area, prior to being handed over to 
another radio frequency, in this case, 
London Military for the jet’s onward 
fl ight.  Daniel Griffiths 
Below: On fi nal approach to RAF 
Mildenhall, ‘Navy Papa Romeo 514’ 
an EP-3E Aries II from VQ-1 ‘World 
Watchers, NAS Whidbey Island, 
Washington.  It was the fi rst EP-3E 
to have visited RAF Mildenhall since 
2011.  Ryan Dorling 

Above: On the evening of July 30, 
the 67th Special Operations 
Squadron conducted a rare 
three-ship training fl ight,from RAF 
Mildenhall, with its MC-130J 
Commando IIs.  They each made 
two practice landings before leaving 
for a local training area.  This was 
only the second time a three-ship 
formation of MC-130Js had fl own 
from the base.  Ryan Dorling
Left: Landing at RAF Mildenhall for 
a quick fuel stop, C-145A Combat 
Coyote 11-0329 then left for 
Scotland en route to the United 
States.  US Air Force Special 
Operations Command operates 
the type to support special forces 
operations.  Luca Chadwick

AUG 3, 2015

AUG 4, 2015

JUL 31, 2015

JUL 30,  2015
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The Tornado is a military success story through 
and through.  Despite being over 40 years old 
this iconic type has been involved in many and 
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