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I was involved in air-to-air gunnery trials 
against the new Snipe targets currently being 
evaluated.  These very small targets – with a 
wingspan of less than two metres – will be 
used operationally to allow frontline pilots to 
train in realistic conditions against very small 
slow-movers.  The goal of the evaluation 
was to develop valid tactics.  The challenge 
for the pilot is to stabilise the firing run long 
enough in order to press the trigger at the 
correct time.  Easier said than done when 
engaging such a small object that proves 
incredibly difficult to acquire visually.  During 
the trials I was involved in, the Snipe was 
flying at 70 knots [130km/h] at 3,000 feet.  I 
fired a 0.5-second burst and the Rafale’s 
30M791 revolver cannon fired 21 30mm 
rounds.  It’s a very difficult exercise because 
the delay between the visual acquisition 
and beginning of the firing pass is extremely 
short, with a very, very small firing window.

“Another example of the type of work we 
perform here: prior to each deployment 
or multinational exercise, we test on the 
ground and in flight the Link 16 networks 
that will be used in the field.  We recently 
tested a Norwegian network prior to 
the deployment of Rafales to Finland for 
the Arctic Challenge 2017 multinational 
exercise.  Finally, as part of our support 
to export programmes, we recently 
dropped unguided, slick Mk82 bombs.”

‘Normandie-Niemen’ –  
air-to-surface leader
RC 2/30 ‘Normandie-Niemen’ is 
unquestionably one of the best-known 
French Air Force units.  This fully omni-role 
squadron can undertake the complete range 
of air-to-air and air-to-surface missions 
assigned to the Rafale, except the nuclear 
deterrence role allocated to the Saint-

Dizier wing.  RC 2/30 is the unit dedicated 
to lead the supervision of all tactics related 
to reconnaissance and conventional attack 
missions and co-operation with special 
forces.  In close concert with the experts of 
the CEAM, its subject matter experts (SMEs) 
constantly refine operational concepts 
and procedures when new weapons or 
new variants of in-service weapons are 
introduced.  The SMEs focus on all the tactics 
used to deliver guided weapons, including 
the GBU-12/22/24 Paveway II/III laser-guided 
bombs, the Hammer (Highly Agile, Modular 
Munition Extended Range) family of precision 
weapons and the Scalp cruise missile, or 
to execute a recce pass with the Pod Reco 
NG (New-Generation Reconnaissance Pod, 
known on the export market as AREOS, for 
Airborne Recce Observation System).  The 
squadron flies the single-seat Rafale C.

EC 2/30 is also the dedicated Rafale 
squadron in charge of supporting French 
special forces: “We are the special forces’ 
primary point of contact within the Armée 
de l’Air fighter community,” explained 
2nd Lt Sébastien, one of the ‘Normandie-
Niemen’ pilots/forward air controllers.  “We 
co-operate closely with the commandos of 
the 1e Régiment Parachutiste d’Infanterie 
de Marine, the 13e Régiment de Dragons 
Parachutistes and the Commando 
Parachutiste de l’Air N° 10 for all aspects 
of fire support missions.  We rely on 
procedures that are common to everybody 
and we routinely support their exercises.”

Pod Reco NG
The training syllabus to master the use of 
the Pod Reco NG is remarkably short.  Only 
two training sessions in simulators and three 
medium-altitude and four low-level/very-low-
level training sorties are required.  The Pod 
Reco NG is equipped with a powerful long-
range optical photography (LOROP) sensor 
in a rotating turret at the tip of the pod, and 
an infrared line-scanner (IRLS) at its rear.

During each training sortie, the trainee 
pilot will have to photograph targets during 

Former Free French squadrons in action: Rafale Cs from ‘Lorraine’ (nearest) and ‘Normandie-Niemen’ taxi to the runway at Mont-de-Marsan. 
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planned recce runs and targets of opportunity 
assigned by the instructor during the sortie.  
As was the case with the Reims-based 
Mirage F1CR strike fighters that previously 
handled the Plan d’Imagerie France (PIF, 
Imagery Plan for France), civilian authorities 
can ask for specific photos to be taken for 
later use.  For example, when a new railway 
line is constructed, all major structures 
such as bridges and tunnel entrances are 
systematically photographed to create files 
that could be used at a later stage by rescue 
services – firefighters, ambulances, police or 
Gendarmerie – should an accident happen. 

“The Pod Reco NG is extremely simple 
to use, with very intuitive symbology and 
‘switchology’,” continued 2nd Lt Sébastien.  
“Consequently, we do not need to train that 
frequently in the recce role.  During a planned 
reconnaissance mission against known targets, 
the Rafale handles everything by itself, the pilot 
limiting himself to a system surveillance role.  
Various types of target designation can be 
utilised for targets of opportunity: via the high-
resolution radar mode, the FSO’s TV sensor, or 
a selection on the digital map display, or just 

by overflying the target, performing a ‘mark’ 
to register its co-ordinates before initiating a 
quick manoeuvre to return and take vertical 
or oblique images.”  Despite this apparent 
simplicity, a thorough mission planning 
process is always required to ensure success.

‘Lorraine’ returns
In summer 2016, the Armée de l’Air 
undertook a major reshuffle of its Rafale 
units and of its inventory of the fighters.  
In summary, the higher echelons had 
decided to regroup most B-model two-
seaters at Saint-Dizier for conversion 
training and nuclear deterrence missions, 
and most C-model single-seaters at Mont-
de-Marsan and Al Dhafra in the United 
Arab Emirates (UAE).  However, a small 
number of single-seaters are still based at 
Base Aérienne 113 Saint-Dizier supporting 
the operational conversion activities of 
Escadron de Transformation Rafale (ETR, 
Rafale Conversion Squadron) 3/4 ‘Aquitaine’.  
Similarly, a handful of two-seaters are 
allocated to Base Aérienne 118 in Mont-
de-Marsan for various missions.  To realise 

Hammer ARC
Alongside their colleagues of ECE 1/30, 
the specialists of EC 2/30 are busy 
preparing the entry into service of a 
new variant of the Hammer precision 
weapon.  Known as Hammer ARC (Agile 
Release Capabilities), this new variant will 
soon be introduced for close air support 
missions.  It will offer an expanded firing 
envelope thanks to new control laws 
optimised for off-boresight firings.  With 
the previous control laws, the weapon 
could not be dropped from an orbit 
when the Rafale was wheeling around a 
target, observing the combat area from 
a short distance away with its targeting 
pod.  This meant that the fighter had to 
leave its orbit pattern and fly away for a 
few nautical miles before coming back 
for the attack run and weapon release, a 
time-consuming process when the lives 
of troops in contact are at stake.  With 
the ARC firing mode, a pilot will be able 
to drop the weapon while still wheeling 
around the target, thus considerably 
reducing the time needed to engage a 
time-sensitive objective.  “In addition, 
the new ARC version is cleared for 
firing from very low level, in automatic 
terrain following, and in a turn,” said 
General Richard Reboul, the Deputy 
Commander of the Commandement 
des Forces Aériennes.  “This is a major 
advantage for entry operations, in 
contested or heavily defended airspace, 
during the first few days of a conflict.”

‘Lorraine’ Rafale C120 comes into land at the end of 
another training sortie.  It carries the markings of 
Escadrille (fl ight) SPA 38 on the fi n. 
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this plan, EC 1/7 ‘Provence’ left Saint-Dizier 
for Al Dhafra while ‘Lorraine’ was relocated 
from Al Dhafra to Mont-de-Marsan.  

The changeover saw aircraft numbers 
revised among the units.  While at Al Dhafra, 
‘Lorraine’ had six Rafales and now ‘Provence’ 
also has six.  While at Saint-Dizier, EC 1/7 had 
20 aircraft, and now ‘Lorraine’ has the same 
number at Mont-de-Marsan.  This meant 
that a number of single-seaters transferred 
directly from Saint-Dizier to Mont-de-Marsan, 
without ever visiting the UAE.  “The transfer 
of the single-seaters of EC 1/7 from Saint-
Dizier to Mont-de-Marsan provided us 
with the opportunity to organise a superb 
training mission,” recalled Capitaine Olivier, 
the ‘Lorraine’ tradition/public affairs officer.  
“An appeal had been launched to all Armée 
de l’Air and Marine Nationale [French Navy] 
squadrons so that they could provide ‘Red 
Air’ assets and, when the 12 Rafales took off 
on their way to Mont-de-Marsan, they had 
to forcibly make their way through.  This was 
incredibly realistic training… and a good way 
to optimise the use of precious resources.” 

EC 3/30 ‘Lorraine’, formerly No 342 Free 
French Squadron in the UK Royal Air Force, 
is one of the most prestigious Armée de 
l’Air units.  This former Mirage F1 operator 
was re-established at Al Dhafra in 2010 
after it had been selected to become the 
forward-deployed unit in the UAE, flying 
Mirage 2000-5F interceptors.  It began 
re-equipping with Rafales in 2011.  

Confronted with a sharp reduction in 
the number of frontline units, the French 
Air Force decided to preserve its most 
historically important escadrons (squadrons) 
and escadrilles (flights).  This is the reason 
why flights SAL 56 ‘Scarabée’, SPA 38 
‘Chardon de Lorraine’ and SPA 162 ‘Tigre’ 
have been allocated to EC 3/30 ‘Lorraine’ 
while escadrilles ‘Metz’, ‘Nancy’ and 
‘Thionville’ have disbanded.  Thanks to the 
allocation of SPA 62, EC 3/30 ‘Lorraine’ is now 
part of the famous NATO Tiger Association.

ESTA: a hub of activity
ESTA 15/30 ‘Chalosse’ is the focus of all 
activity at Mont-de-Marsan.  Within the 
Armée de l’Air, most engineers are now 
part of ESTAs, leaving only aircrews, 
administrative and intelligence specialists 
within frontline units.  With its 630 
personnel, ESTA 15/30 is by far the largest 
unit within the 30e Escadre.  It oversees 
servicing, maintenance and repair for 
all 56 aircraft stationed at Mont-de-
Marsan, including the Rafales and their 
M88-2 turbofans.  ESTA engineers are 
also frequently required to adjust the 
jet’s configurations to match the training 
requirements of the three squadrons.  
For instance, during AFM’s visit to Mont-
de-Marsan, a team of engineers was 
busy installing a Pod Reco NG under the 
centreline pylon of a Rafale so that pilots 
could train with that advanced system.

Air-to-air expertise
EC 3/30 operates single-seat Rafales in air-
to-air and air-to-surface roles, with a strong 
emphasis on air-defence/air superiority 
missions.  “We have here a high ratio of 
aircrews with an air-defence background,” 
explained Commandant Damien, an 
experienced EC 3/30 pilot.  “About 60% 
of all our flying hours are devoted to air-
to-air combat training, except when we 
are involved in laser designation training 
which brings the ratio between air-to-
air and air-to-surface to around 50/50.  

“What you have to understand, and I must 
insist on this point, is that it takes longer to 
train a pilot in the air-to-air role than in the 
air-to-surface role.  For a Scalp strike or an 
air interdiction mission, most of the job is 
done on the ground, on the mission planning 
workstation and in the briefing room, leaving 
no room for improvisation.  In the air-to-
air arena, the challenge is to identify and 
understand the enemy’s behaviour.  You 
need to be mentally quick to ensure that the 
developing situation fully complies with the 
rules of engagement edited by the higher 
echelons.  In order to do so – and to be good 
at it – you need to train and train again.”

Complex air-combat training missions are 
organised daily.  Capt Olivier described a 
typical mission: “A Sweep 2/Strike 2, that 
is four Rafale C single-seaters – in fact two 
‘Normandie-Niemen’ strikers escorted by two 
‘Lorraine’ Rafales – would take off from Mont-
de-Marsan to fictitiously attack a target in 
the TSA 43 training area. A CAP 2 [two-ship 
combat air patrol] composed of either two 
EC 1/4 Rafale B two-seaters from Saint-Dizier 
or two EC 1/2 Mirage 2000-5F interceptors 
from Luxeuil would try to defend that target 
and intercept the incoming four-ship raid.”

‘Lorraine’ in combat
‘Lorraine’ was the first French squadron to 
be involved in the fight against so-called 
Islamic State (Daesh).  EC 3/30 aircrews 

Main photo: Two Rafale C single-seaters break 
away from the camera ship.  The nearest aircraft is 
equipped with two Mica IR missiles on the wingtips, 
two 2,000-litre external fuel tanks and a Scalp 
stealth cruise missile under the centerline pylon. 
Left: A ‘Normandie-Niemen’ pilot busy preparing 
his next sortie.  Even in the digital age, maps are 
still useful.

Armourers equip a Rafale with a Laser-Guided 
Training Round (LGTR) during Exercise Serpentex 
2016 at Solenzara.
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Unit badges

still regularly deploy to the Middle East for 
combat operations, either to Al Dhafra to 
reinforce EC 1/7 ‘Provence’, or to the French 
Air Force forward operating base in Jordan. 

Capt Olivier took part in a two-month 
operational deployment in Jordan in early 
2017.  He spoke of his combat experience 
in Iraq and Syria.  “Missions typically 
lasted about five hours, with pilots logging 
about 100 hours over the course of two 

months,” he said.  This represented a 
sortie every three days, on average.  The 
main advantage of Jordan compared to Al 
Dhafra lies in the drastic reduction in transit 
times to and from our operating areas.  

“A return trip takes about three hours less 
than from Al Dhafra, with a corresponding 
reduction in airframe usage which 
leads to savings in operating costs and 
considerably less aircrew fatigue. 

“The other advantage is the reduction of 
pressure on the tanker fleet.  When I was 
in Jordan, Mosul East had been liberated 
from Daesh terrorists and most of the 
fighting focused on Mosul West.  Weapon 
configurations are adjusted depending 
on the operational constraints, the 
requirements of the troops on the ground, 
and the anticipated weather conditions.  

“For instance, if the weatherman tells us that 
it is more than likely that a cloud layer will 
prevent us from seeing targets on the ground, 
we will ask armourers to equip our Rafales 
with Hammer precision weapons that can be 
fired on GPS co-ordinates instead of GBU-12s 
that require laser guidance down to impact.

“We had enough Damocles targeting pods 
to equip all our Rafales and we usually took 
off with four bombs, Hammers or GBU-
12s, three 2,000-litre fuel tanks, a varying 
number of Mica missiles and a full allocation 
of decoys and of 30mm ammo.  We were 
sometimes asked to destroy hardened targets 
with a GBU-24 bomb fitted with a 2,000lb 
penetrator.  Most of the time we flew as two-
ships, even though planned air interdiction 
missions were occasionally flown as four-
ships to attack specific targets spread over 
a wide area.  Usually, we stayed three hours 
on station before heading back to base.”

Hammer V1 and V4
The Hammer has become the preferred 
air-to-ground weapon within the Rafale 
community.  It is now available in three 
variants each weighing a total of 340kg 
(750lb): SBU-38, with inertial/GPS guidance; 
SBU-64, with dual-mode inertial/GPS and 
infrared seeker; and SBU-54, with laser 
guidance added to the inertial/GPS kit.  All 
these variants are collectively known as 
V1s when fitted with a standard-yield 500lb 
(227kg) class Mk82 bomb body, or V4s when 
equipped with a BLU-126 bomb body/low 
collateral damage weapon that can be used 
safely near friendly forces in urban areas.  
Capt Olivier said: “The Hammer has proven 
incredibly flexible in operational use.  We 
can fire the Hammer from very low to very 
high level, from very short to very long stand-
off distances, while remaining well clear of 
enemy air defences.  In Iraq, we mostly fired 

ECE 1/30 ‘Côte d’Argent’ EC 3/30 ‘Lorraine’ RC 2/30 ‘Normandie-
Niemen’

Escadrille BR 128 (ECE 1/30 
‘Côte d’Argent’)

Two Rafale C single-seaters up from their Mont-de-
Marsan home.  Even with two Micas, two 2,000-litre 
drop tanks and a Scalp missile, the Rafale remains 
extremely agile.
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CFR, ETIAR & QRS
CFR 23/30 plays a central role within 
the Rafale community.  The CFR, a pool 
of expertise in the field of technical 
training, has been created to provide 
theoretical education to French and 
foreign students.  The ground-school 
syllabi focus on all the Rafale’s systems, 
using state-of-the-art training aids.  

Tuition is provided in French or in English 
language in purpose-built facilities.

ETIAR 61/30 brings together all the Rafale 
technical experts within a single entity to 
create a link between the French Air Force 
and the French Navy on one side, and 
the DGA and the industry on the other. 

As part of a wider effort to support 
export contracts, Base Aérienne 118 at 
Mont-de-Marsan will soon accommodate 
the Qatari Rafale Squadron (QRS) that will 
train future Qatar Emiri Air Force (QEAF) 
pilots and maintainers.  Training of the 
first Qatari engineers has already begun 
with the CFR and ESTA 15/30 ‘Chalosse’.  

By the end of the year, the first QEAF 
pilots for the type will start flying 
from Mont-de-Marsan.  It should be 
noted that, at the time of writing, the 
QRS had not yet received any official 
name or any traditional Armée de 
l’Air ‘mecanographic’ number.

them with the rocket motor off to reduce 
their time of flight and hit their targets within 
the shortest amount of time.  Various types of 
delay or impact fuses are in service, allowing 
us to obtain different military effects.  

“I clearly remember a combat situation in 
Syria.  Daesh combatants were hiding in an 
abandoned house, in a small hamlet.  They 
were surrounded, but their intensive and 
accurate fires had blocked the progress 
of friendlies.  Under guidance of a US 
UAV [unmanned aerial vehicle] and after 
clearance by the French Red Card Holder 
who had quickly performed a CDE [collateral 
damage estimation], I released a SBU-54 
Hammer V4 which hit its intended target 
with devastating precision, without any 
damage to the other houses in the village 
or to friendly forces only 60 metres away.” 

Armée de l’Air Rafale pilots deployed in 
Jordan fly about 15% of all sorties in darkness 
using night-vision goggles (NVGs).  “At night, 
combat on the ground looks more impressive: 
you can clearly see the explosions if you 
are looking in the right direction because 
the NVGs’ field of view is rather narrow.  
By contrast, gunfire and firing positions 
are still difficult to accurately localise.”

Meteor on the horizon
The Direction Générale de l’Armement 
(DGA, Defence Procurement Agency), the 

CEAM and the 30e Escadre are actively 
preparing the entry into service of the 
F3R Standard and of the associated 
Meteor ramjet-propelled BVRAAM that 
will revolutionise the Rafale’s air-to-air 
capabilities.  Tactics used by fighter pilots 
will have to be adapted to take into account 
the Meteor’s extreme engagement range. 

Commandant Damien said: “Our tactics had 
already been modified after the introduction 
of the AESA [active electronically scanned 
array] radar but we are still tied by the 
range of the Mica missile.  Thanks to the 
Meteor, we will be able to fire from very far 
away while keeping a high PK [probability of 
kill] to degrade the enemy’s offensive and 
defensive capabilities without endangering 
ourselves.  It’s a totally new approach to air 
combat tactics.  One problem will remain, 
however: targets will still have to be positively 
identified, but the Rafale’s FSO will often allow 
us to address this problem.  The firing mode 
symbology of BVR missiles will also change 
slightly and a modest training programme 
will have to be put in place for all aircrews.”

The Meteor’s engagement range is so great 
that it will pose new challenges to Rafale 
pilots.  “We have launched a new study 
into the use of training ranges,” stressed 
Lt Col Nicolas.  “TSA43, the main training 
airspace in central France, is already too 
small for effective air-to-air training with the 
Mica missile, so you can easily imagine the 
problem with the Meteor.  We are pushing 
hard to unite distinct and fragmented areas 
off Cazaux to create a single area that would 
prove ideal for long-range air-to-air training 
with the Meteor missile.  It will not be that 
easy because a lot of operators, including the 
test pilots of the DGA EV [DGA Essais en Vol, 
Flight Test Centre] and the Alpha Jets of the 8e 
Escadre are flying intensively in these areas.”

After the transfer of EC 3/30 ‘Lorraine’ from 
Al Dhafra to Mont-de-Marsan, the 30e Escadre 
is now fully operational.  The wing actively 
participates in homeland defence duties 
and in the global fight against terrorism 
while maintaining a remarkably high level of 
readiness, thanks to regular participation 
in exercises in France and abroad.

Apart from the Rafale B/C and the Mirage 2000D 
(seen here), ‘Côte d’Argent’ has relinquished all 
other types and variants of combat aircraft.  Last 
to go was the Mirage 2000-5F.

The Rafale can carry Hammer precision 
munitions on a triple launcher under 
each wing.  Rafales are expending 
huge quantities of weapons in 
combat.  Dassault Aviation
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