


and technology, and our partnerships in
the Middle East region continue to grow,”
said Bernard Dunn, President, Boeing
Middle East, North Africa and Turkey. “We
signed agreements with key airline partners
including Emirates, flydubai, Azerbaijan
Airlines, ALAFCO and Ethiopian Airlines.
In addition, Egypt Air became a new
customer for the 787. The Airshow was a
great opportunity to introduce our newest
business unit, Boeing Global Services, to
the Middle East market and reiterate the
region’s importance to Boeing.”

The static display at the Dubai Airshow
featured over 160 commercial, business and
military aircraft. New for this year was the
Sukhoi Superjet 100 and the Japanese Air
Force Kawasaki C2, in addition to first time
exhibitor Calidus displaying not one but
two aircraft: the B-250 Bader and the TX-
C. Military might on display included the
Su-35, Dassault Rafale, Gripen, the Taqnia/
Antonov An-132, the IOMAX S2R-T660
Archangel and a PAF JF-17 Thunder. In
addition, helicopters were well represented
with a Turkish Aerospace Industries T129
attack helicopter, the Motor Sich Mi-2 and
Mi-8 MSB-T.

The Dubai Airshow 2017 opened its
doors at DWC, Dubai Airshow Site on 12
November to a record number of exhibitors,
aircraft on display, visitors —and an array of
ground-breaking deals. Sheikh Mohammed
bin Rashid Al Maktoum, Vice-President
and Prime Minister of the UAE and Ruler
of Dubai, opened the 15th Dubai Airshow
before taking a walking tour around the
645,000 square metre site, pausing to
speak with several exhibitors. He was
accompanied by Sheikh Mohammed bin
Zayed Al Nahyan, Crown Prince of Abu
Dhabi and Deputy Supreme Commander
of the UAE Armed Forces; and Sheikh
Hamdan bin Mohammed bin Rashid Al
Maktoum, Crown Prince of Dubai. His
Highness then joined officials from Emirates
airline and Boeing to witness the signing of
aUS$15.1 billion commitment to purchase
40 Boeing 787-10 Dreamliners. Emirates
is already the world’s largest Boeing 777
operator and the airline will be first to
receive the new 777X in 2020.

On the second day, Air Arabia unveiled
plans to expand into new markets, as it
signed a lease on six new Airbus A321neo’s
in a deal valued in excess of US$2.79 billion
at current list prices. The new aircraft will

be leased on an eight-year deal with US-

technical support, aircraft hiring and
telecommunications services. The list of
deals included a US$120 million purchase
of P-3 bombs from Tawazun Dynamics LL,
to be employed with Mirage 2000-9 and
Black Hawk aircraft.

Elsewhere, Boeing and Kuwait’s
Aviation Lease and Finance Company
(ALAFCO) finalised an order for 20
additional 737 MAX 8s, doubling their
order to 40 aircraft in a deal valued at
US$2.2 billion at current list prices.
Meanwhile, Kuwait’s Directorate General
of Civil Aviation (DGCA) and General
Civil Aviation Authority (GCAA) endorsed
a memorandum of understanding aimed
at sharing experience and expertise to
further develop cooperation on boosting
performance. It was signed in the presence
of GCAA Chairman Saif Al-Suwaidi and
DGCA President Sheikh Salman Sabah
Salem Al-Hmoud Al-Sabah.

Abu Dhabi-based investment company,
Mubadala, signed a Memorandum of
Understanding with Honeywell
International to bring a suite of maintenance,
repair and operations products to the
Middle East. The MoU was signed by
Badr Al Olama, Director of Aerospace at
Mubadala, and Randy Anderson, President,

Business aviation, a market which is
growing in the Middle East, is always heavily
represented at the Dubai Airshow and this
year was no exception with around 50
business aircraft on the static park, including
a Gulfstream G650ER and Bombardier
Global 6000; while Emirates Airline
displayed its all business class ACJ319.

Also on display were the Airbus A350
and Boeing 787-10 Dreamliner, with both
Emirates Airlines and Etihad Airways
exhibiting their flagship A380s and Flydubai
showing its Boeing 737 MAX 8.

based Air Lease Corporation (ALC). They
will be added to the Sharjah-based airline’s
existing fleet of 50 aircraft, based out of five
regional hubs in the UAE’s Ras Al Khaimah
and Sharjah as well as Morocco, Egypt and
Jordan. Their eight-hour flying range will
give the airline capacity to expand into new
markets including South East Asia, Eastern
Europe and the wider African continent.
The UAE Ministry of Defence
unveiled further plans worth more than
US$891.5 million with eight individual
companies, securing a range of logistical,
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Acrospace, Europe, Middle East, Africa and
India at Honeywell.

The penultimate day of the Dubai
Airshow saw two enormous aircraft purchase
orders for both Airbus and Boeing, in one
of the most exciting days in recent aviation
business history. Airbus revealed its largest
single announcement ever that morning —a
US$49.5 billion deal with Indigo Partners
to purchase 430 aircraft in its A320neo
family, described as Airbus’ largest ever
single announcement. Meanwhile Boeing
firmed a US$27 billion deal with carrier
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flydubai for 225 aircraft in its 737 MAX family, the largest-ever
single-aisle jet order — by number of airplanes and total value — from
a Middle East carrier.

The mammoth deal puts Indigo Partners among the biggest
customers by order number for Airbus single-aisle aircraft. John
Leahy, COO, Customer, Airbus Commercial Aircraft, described
the deal as ‘remarkable’ and said: “It’s gratifying that [this order]
comes from a group of airline professionals who know our products
as well as the folks at Indigo Partners do. We are proud to augment
[Indigo Partner’s] airline fleets in Latin America, North America
and Europe with the single-aisle aircraft that offers the lowest
operating costs, longest range and most spacious cabin. “ Increasing
demand for air travel will push jetliner sales to more than 34,000
worldwide in the next 20 years, according to Airbus’s 2017 global
market forecast. Almost three-quarters of that will be single-aisle
models according to Airbus.

UAE orders five Airbus C295s

he United Arab Emirates Air Force & Air Defence has

ordered five Airbus C295 medium transport aircraft.
The agreement takes the C295 orderbook past 200,
underlining the type’s market leadership in its class. The
aircraft will serve with the UAE Air Force replacing the
existing CN235s still in operation. Deliveries will begin
in the fourth quarter of 2018. Orders for the C295 in the
Middle East and North Africa (MENA) region now total 51.

UAE to upgrade Mirage 2000-9s

“FTYhe UAE Armed Forces have announced their

intention to sign a contract with Dassault and Thales
to upgrade their Mirage 2000-9 aircraft,” stated HE Major
General Staff Pilot Ishaq Saleh Al-Balushi, Head of the
Executive Directorate of Industries and Development of
Defence Capabilities. “This modernisation comes within
the framework of the directives of the wise leadership of
the country to support and promote the comprehensive
development of our Armed Forces in various branches
and in line with the requirements of our Armed Forces.”
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Saab and its Gripen at
Dubai Airshow

aab displayed a wide range of advanced systems,

focused on control and dominance from — and of the
air. This was demonstrated with displays and exhibits
from across airborne surveillance, ground based air
surveillance and the air traffic management sector.
Products from each of these groups were presented
such as the GlobalEye airborne swing role surveillance
system, the Giraffe 4A ground based radar and the
Digital Tower for airports. “The Dubai Airshow is a
highlight for Saab and the United Arab Emirates is a key
country for us and our plans for the region. GlobalEye
symoblises both the strong relationship between us and
the UAE, and Saab’s approach to developing capabilities
that high-end customers demand. We are looking
forward to meeting and discussing business with our
many clients who travel to be here from around the
world,” said Hans Rosén, head of market area Middle
East & Africa.

The Gripen took to the skies daily. “The Gripen is
renowned for its outstanding aerobatic display that
we all enjoy, but much of the fighter’s true capability
is really appreciated when sitting in the cockpit. The
Gripen pilot is at a distinct combat advantage thanks
to the aircraft’s network centric design combined with
its sensor fusion, which is seamlessly presented via its
smart digital cockpit. Once you factor in that Gripen has
the swing role ability to conduct air-to-air, air-to-surface
and reconnaissance missions with the latest weapons,
such as the Meteor Beyond Visual Range Air to Air
Missile, you can appreciate that the Gripen pilot has
an unrivalled edge over his competition,” stated Jonas
Hjelm, Senior Vice President and head of Business Area
Aeronautics. Two Gripen C fighters were at the Dubai
airshow with one aircraft on static display and the other
taking part in the daily flying display, flown by one of
Saab’s Gripen pilots.




Highlights at the Dubai Airshow

Airbus success : 510 aircraft orders and commitments

he Airbus product line of commercial jetliners,

military airlifters and helicopters literally
reached new heights at the show with transactions
and business announcements for 510 aircraft.
Validating the company’s slogan: ‘We make it fly,’
these orders and commitments involved 500 aircraft
from Airbus’ single-aisle A320neo Family and two
widebody A330neo jetliners (worth a combined total
of $58.3 billion at list prices), along with five of the
company’s multi-role C295 transports and three ‘H The Airbus portfolio at Dubai
generation’ H160 rotorcraft. Leading the activity was the historic Memorandum of Understanding for 430 A320neo Family
jetliners negotiated by private equity firm Indigo Partners for operation by four ultra-low-cost airlines in its portfolio. This
represents Airbus’ largest single commercial jetliner announcement by aircraft numbers, while setting a company record in
terms of its $49.5 billion value at list prices. All four of these carriers, located on three continents, are current A320 Family
operators and will significantly increase their Airbus single-aisle fleets with aircraft from the new agreement. These are
Frontier Airlines of the US, JetSMART of Chile, Mexico’s Volaris, and Wizz Air of Hungary (although many have confused
this Indigo with India’s airline).

In the military airlifter sector, Airbus announced an order for five C295s for the United Arab Emirates Air Force &
Air Defence. Deliveries of these medium transport aircraft to begin in the fourth quarter of 2018. The UAE contract takes
Airbus’ C295 order book now past the 200-aircraft milestone.

Airbus displays comprehensive range of weapons for armed C295

Aircraft have already been delivered to an “unidentified
customer” including two 12.7mm light machine guns and
mounts, supplied by Nobles Worldwide and US Ordnance, to
be mounted in the paratroop sidedoors. The next weapon to
undergo airborne carriage trials is planned to be Roketsanms
L-UMTAS anti-tank missile. Roketsan is also providing the
Cirit laser-guided missile and Teber-82 laser bomb-guidance
kit. Rheinmetall’s BK 27 autocannon provides a heavier door-
mounted option, targeted by Escribano’s Door Gun System..
Expal displayed its CAT-70 (2.75 inch) rockets and Mk 82
warhead, and Equipaer had its CAT 70 Multiple Rocket
Launcher in the exhibition.

irbus Defence and Space showcased its new C295 Armed
SR (Intelligence Surveillance & Reconnaissance)
version at the Dubai Airshow. A C295 was on the static
display flanked by a wide range of weapons which have
been selected to be integrated onto this versatile platform.
The company has signed a series of agreements with air-to-
surface weapon suppliers paving the way for flight-trials to
qualify their products to equip the C295. Since the previously
announced memorandum of understanding with Roketsan of
Turkey, similar arrangements have been reached with Expal,
Escribano and Equipaer of Spain, as well as Rheinmetall of
Germany, and the US suppliers Nobles Worldwide and US
Ordnance.
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Bombardier at Dubai

Bombardier Commercial Aircraft celebrated the CS300
‘exceptional’ first year in service by showcasing
airBaltic’s newest aircraft at the airshow. “We are very
proud to bring a CSeries in airBaltic’s livery at this year’s
Dubai Airshow, and to celebrate alongside airBaltic the
recent launch of the new route between Riga and Abu
Dhabi with a CS300 aircraft,” said Fred Cromer, President,
Bombardier Commercial Aircraft. “We are thrilled to
see our CS300 aircraft exceeding performance targets
and opening up new opportunities for our operators.”
Bombardier also lands with a forecast of growth for airlines
in the Middle East region over the next 20 years.
Bombardier Commercial Aircraft also announced that
it had signed a letter of intent (LOI) for up to 24 CS300
aircraft with EgyptAir Holding Company, of Cairo. This
included 12 CS300 aircraft with purchase rights for
an additional 12 aircraft. Based on the list price of the
CS300 airliner, a firm-order contract would be valued
at approximately US $1.1 billion. Should EgyptAir also
exercise the 12 purchase rights for CS300 aircraft, the
contract value would increase to nearly US $2.2 billion.

Raytheon showcased at Dubai

Raytheon featured some of its latest technologies
and innovations as it acknowledged 30 years of
partnership with the United Arab Emirates. “The Dubai
Airshow allows us to connect with customers and industry
partners to create new opportunities for collaboration,”
stated John Harris, vice president, Business Development
and CEO, Raytheon International Inc. “We look forward to
building on our 30-year relationship with the Emiratis as
we explore the art of the possible to be a partner of choice.”

At the airshow, Raytheon featured a number of its
solutions and capabilities that span integrated air and
missile defence, cyber security, land- and sea-based
defence systems and air launched weapons. The company
also highlighted its air traffic management support and
services, including in the UAE, and the global need for
greater cyber security across aviation transportation. In
addition, it introduced a new Joint Precision Approach
and Landing System that uses GPS to guide fast jets,
helicopters and drones to safe landings.
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Dassault Aviation at DWC

D assault Aviation presented its Rafale omni-role fighter
and the Falcon business jets. The static display
highlighted a Rafale C (single-seater), a Falcon 8X and a
Falcon 900LX while the flying display included a French
Air Force Rafale C. For 40 years, Dassault Aviation has
been a partner of the United Arab Emirates, whose air
forces have acquired the Mirage 5, Mirage 2000 and the
Mirage 2000-9, “the most advanced version of the delta-
wing multi-role combat aircraft.” The French detachment
deployed on the Al Dhafra airbase in the Emirates is
equipped with the Rafale.

Many Falcons are operated in the Emirates and in the
Gulf States and a service station, spare parts centre and
sales office are also available to our customers in Dubai.

Rolls-Royce’s engine
power on display

Rolls-Royce put its key engine technology on display
at the show and celebrating the first flights of three
aircraft over the last 12 months. The Boeing 787-10, on
display for the first time at the show is powered by the
Trent 1000 TEN engine and also at the show was an
Airbus A350-900, powered by the Trent XWB. “The Dubai
Airshow comes at the end of a significant period for us
where we've worked closely with both Airbus and Boeing to
achieve three first flights,” stated Eric Schulz, Rolls-Royce,
President, Civil Aerospace. The A350-1000 is exclusively
powered by the Trent XWB-97 engine, while the A330neo,
which flew for the first time recently is powered by the
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PAL Aerospace showcase
ISR platform

B :

Canadian aerospace firm PAL Aerospace showcased
its ‘On Demand Intelligence, Surveillance and
Reconnaissance (ISR) Special Mission Platform’ named
Force Multiplier, which is a Bombardier Dash-8 Q300
modified, owned, operated and maintained by PAL
Aerospace and fitted with a Thales Searchmaster radar
that can identify and classify targets at ranges out to
200nm and an Amascos mission system mainly dedicated
for ASW, ASuW and high-end ISR missions. The aircraft
is fitted with CarteNav’s AIMS Mission System software
and Surveillance Information portal. The aircraft has also
been modified to accommodate a satellite communications
system (SATCOM), Electro-Optic/Infra-Red (EO/IR)
sensors with long-range day/night visual camera, drop
hatch that can be opened in-flight to allow deployment of
stores such as life rafts, smoke markers.

Lockheed Martin “seeks”
customer for Fury UAS

Lockheed Martin displayed a model of its Fury long-
endurance, survivable unmanned aerial system
(UAS) at the event in what is its maiden appearance. The
company has been seeking customers in the region, for the
lightweight, multi-mission UAS that can fly 12-hour sorties
while operating 100 pounds of ISR payload. Company
officials stated, “Lockheed Martin manufacturing facilities
already have the necessary infrastructure is in place to
rapidly deliver Fury UASs to meet the requirement of
potential domestic and international customers.” The Fury
UAS’s have been regularly flying long-range endurance
test missions and the platform is being pitched as an
“anytime, anywhere tactical Group 3 aircraft.”

The BrahiMos at Dubai

BrahMos Aerospace, an Indo-Russian joint venture,
showcased the Brahmos Mach 3 cruise missile at the
show. This is interesting in the wake of India and Russia
agreeing “in principle” for export BrahMos to several
friendly countries. Changes have been made in India’s
official defence export policy and negotiations are at an
advanced stage to export the missile to several potential
customers. Potential clients include the United Arab
Emirates, Vietnam, South Africa and Chile, according to
a BrahMos official. “So far, we couldn’t export the missiles
because the Indian Army has been buying many missiles
and, hence, priority was given to our country’s defence
requirement,” the official stated, while adding “now we
can fulfil any volume of export orders because Brahmos
is in serial production.”

New variants of BrahMos with Extended Range
(ER) was successfully test fired in March 2017 from
the Integrated Test Range (ITR) off the Odisha coast.
The land-attack variant of the missile, launched from
a Mobile Autonomous Launcher (MAL) deployed in
full configuration, has once again ‘proved its mettle’ to
precisely hit an enemy target at a much higher range than
the current range of 290-km, with a supersonic speed of
2.8 Mach. This technology upgrade comes after India’s full
membership to the Missile Technology Control Regime
(MTCR), which has removed the caps on the range of
BrahMos. A new variant of the Brahmos, that is now on the
drawing board stage is the design of a perspective small-
size option of the missile (BrahMos Next-Generation)
earlier known as BrahMos-M. BrahMos NG will weight
approximately 1.4 tonne and have a range of 120-250 km.
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Leonardo’s M=-346[FA
at Duloal

i e

Leonardo’s M-346FA (Fighter Attack) made its debut
at the Dubai Airshow. The M-346FA, for which
several international air force’s have already expressed
their interest, represents a further evolution — after the
AJT (Advanced Jet Trainer) for the advanced training
of military pilots and the multi-role M-346FT (Fighter
Trainer) — of a family concept designed to create a
common baseline, able to rapidly answer to the different
requirements. “Thanks to the integration of the Grifo
multi-mode fire control radar, designed and manufactured
by Leonardo and already chosen by several customers
in the world, the M-346FA offers advanced operational
capabilities.”

With seven pylons for external loads, the M-346FA
is able to operate very effectively as multi-role tactical
aircraft, capable of air-to-surface, air-to-air and tactical
reconnaissance missions.

Pakistan seeks additional
orders for Super Mushshak

akistan Aeronautical Complex (PAC) at Kamra

,manufacturers of the Super Mushshak, seek additional
orders for the primary trainer aircraft. According to a
senior company official, PAC is looking at the possibility
of additional orders from Qatar and Saudi Arabia. “Qatar
in particular is very pleased with a new air conditioning
system developed by PAC, that has proven effective and
reliable,” the official said. PAC offers the Super Mushshak
to export customers with the option of glass cockpits
(Garmin 950 or Dynon Skyview) or analogue cockpit. The
Garmin version comprises of two 10.4” flat-panel high
resolution LCDs, while the Dynon Skyview Classic cockpit
consists of two 10” flat panel multi-functional displays.

The Super Mushshak is operated by the air forces/
armies of Azerbaijan, Nigeria, Pakistan, Qatar, Oman,
Saudi Arabia and Turkey and an estimated 111 examples
are in operational service.

JASDF Kawasaki C-2 makes international debut

apan showcased its newest transport aircraft,

the Kawasaki C-2 which was at the static
display. “The C-2 is a transportation aircraft
developed by the MOD/SDF and made in Japan.
In consideration of its performance and loading
capacity, this aircraft is attracting interest from
military authorities of various countries,” a senior
Japanese official stated at the official event to
mark the C-2’s presence at the show. The Japan
Air Self-Defence Force (JASDF) currently has
three operational C-2 aircraft, which are based
at Miho Air Base in Japan and is to receive a
fourth example by the end of 2017. The JASDF
has ordered a total of 11 C-2s, with a final
requirement for 30 aircraft projected.
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New contract for MBDA'’s
Small Diameter Bomb

BDA has been awarded a new contract award from

Boeing to produce up to 21,000 Diamond Back Wing
Assemblies for the Small Diameter Bomb (SDB-1), which
follows a US Air Force award to Boeing for additional
SDB-1 production. MBDA’s Diamond Back Wing Assembly
(a key component of Boeing’s Small Diameter Bomb)
features a patented tandem wing design that improves
SDB’s manoeuverability and extends its range to over
60 nautical miles, increasing pilot safety and expanding
operational reach. SDB-1 is an advanced precision-guided
glide bomb that provides aircraft with the ability to carry a
higher number of weapons and accurately strike multiple
targets in a single combat sortie.

Russian Helicopters at Dubai

ussian Helicopters took part at the Dubai Airshow

with the management holding a number of meetings
with the traditional operators of the Russian-made
helicopters and potential customers. Negotiations with
foreign partners for supply of civil helicopters kept the
company busy and special topics for discussion on after-
sales service and maintenance systems were carried out.
“Dubai Airshow brings together leading world companies
in aircraft-building industry and the Russian Helicopters
holding company is certainly one of them. In the context
of this show, we scheduled intense business programmes,
we met not only with our Middle Eastern partners but also
with our partners from Europe, Asia and Latin America
as well”, stated Andrey Boginskiy, Director General of
Russian Helicopters.

MBDA and Safran in partnership

for Australia

BDA and Safran Electronics

& Defence announced their
global strategic partnership
which will play a key role in
response to the Commonwealth
of Australia’s Defence Industry
Policy Statement to support
the development of Australian sovereign industrial and
strategic capability. The MMP is the only 5% generation
multi-purpose guided missile system, currently ordered
by a major NATO member and was developed by MBDA
for dismounted applications and for integration onto
armoured fighting vehicles. MMP has been ordered
by France for its infantry and combat reconnaissance
vehicles (Scorpion programme). It will be fitted onto the
French army’s new Jaguar combat vehicles along with
Safran Electronics & Defense’s PASEO advanced sighting
systems. Qualification of MMP was completed in July
2017, and deliveries have now started. PASEO sighting
system, with its advanced capabilities and already
integrated to fire the MMP missile, has additionally been
ordered by France and integrated on to the Scorpion
programme’s Jaguar combat reconnaissance vehicles.

An-132D makes Dubai
show debut

he Saudi Arabia-backed An-132D multipurpose

turboprop transport was first rolled out by Antonov
in December 2016. As a major upgrade and modernisation
of the An-32, the An-132D is powered by Pratt &
Whitney Canada PW150A engines, Honeywell avionics
and other improvements. Series production of the
An-132D will transition to Riyadh and this is likely
to guarantee substantial interest in the region for the
transport which can carry 8tonnes of cargo at altitudes
up to 28,000ft. Antonov expects to be able to better gauge
demand within the region for the new type.
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Russian Defence
portfolio showcased by
Rosoboronexport

osoboronexport displayed the latest Russian-made air

force and air defence equipment at the Dubai Airshow.
The Russian exhibition pavilion at the show was huge (700
square metres) and featured participation from Rostec
and Rosoboronexport as well as eight leading Russian
manufacturers of weapons and military equipment. “The
Middle East arms market is essential to us. The countries
of the region traditionally equip their armies with the most
advanced types of weapons and military equipment. It’s no
secret that they pay great attention to Russian air defence
equipment, including the S-400 Triumf systems, which
worked flawlessly in Syria,” stated Rosoboronexport’s
Head of Delegation Sergei Kornev, Deputy CEO - Director
of Air Force Equipment Export Department. “We also see
interest in the latest combat aircraft, for example, the
Su-35 multipurpose super-manoeuvrable fighter which is
participating for the first time in the Dubai air show with
its flight demo programme,” he added.

“Rosoboronexport considers its participation in Dubai
Airshow 2017 as an extremely important marketing
task. In recent years, the exhibition has turned into one
of the key events of its kind. Along with such venues as
MAKS (Russia), Paris Air Show (France), Farnborough
International (United Kingdom) and Airshow China
(China), it is among the top five largest aerospace shows
in the world,” Kornev further said.

Calidus launches the B-250

Calidus, a recently incorporated Abu Dhabi-based advanced
technology company unveiled the B-250, its new light attack
aircraft with multirole capabilities at the Dubai Airshow. Designed to

UAC’s Su-35C makes
Middle East premiere

ussia’s United Aircraft Corporation (UAC) brought the

Su-35C fighter aircraft to Dubai for its show premiere.
The RusskiyeVityazi (Russian Knights) aerobatics team
were at the show with their new Su-30SM fighters which
were delivered starting late 2016, replacing their Su-27
and Su-27UB fighters. The crew took off from the Kubinka
air base to reach Dubai with two stopovers, along with an
I1-76 heavy transport which carried aviation engineering
service specialists and engineering equipment.

UAC’s military product portfolio, comprising the
Su-35C, Su-34, Su-30SM and MiG family fighters are
being extensively promoted in the region and now feature
many improvements incorporated as a result of combat
operations in Syria. UAC also brought a Sukhoi Superjet
100 aircraft with a VIP interior to the show, in addition
to having a Be-200ES multipurpose amphibian and I1-76
heavy transport aircraft on static display. The Sukhoi
Superjet 100 in VIP configuration has already been
delivered to eight customers till date and the VIP variant
of the aircraft features a number of enhancements such
as installation of additional fuel tanks and other system
improvements, which have seen an increase in range to
7,000 km.

address modern warfare requirements in terms of performance as well
as operating costs, the Calidus B-250 has generated “significant interest
among regional and international air forces,” and its characteristics

make it a formidable contender as a CAS, ISR/Armed Reconnaissance
and trainer platform, with an extensive multirole weapons capability.
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Thales’ Searchmaster multi-role surveillance radar

In the maritime space, ultra-quiet submarines
pose a continuing threat, whilst the use of
small fast-attack craft and jet skis by pirates and
other illegal operators is an increasingly serious
concern. As a result, focus now needs to include
not only blue-water combat but also operations in
coastal and littoral zones. This development calls
for improved maritime surveillance capabilities
to identify and track intelligent, rapid and agile
targets in all sea conditions, including rough seas,
poor visibility, day and night, and navigational
areas.

Searching moving or fixed objects of interest in
large land areas or along extensive borders calls
for airborne surveillance systems with increasingly
high level of performance and the ability to detect
the smallest objects at long range. Even in the air
there is an increasing need for surveillance against illegal
traffic using small aircraft.

As forces evolve, they need a versatile aircraft to adapt
their missions to the continuously changing demand,
creating an operational requirement for a radar solution
combining maritime surveillance, ground surveillance
and air surveillance capabilities. Thales has developed the
Searchmaster high performance multi-role radar to meet this
requirement onboard a broad range of aircraft types. This
multi-role surveillance radar meets the requirements of five
general mission types: anti-surface warfare, anti-submarine
warfare, maritime surveillance, ground surveillance and
mapping, and air surveillance missions. It incorporates
fully qualified and combat proven technologies such as the
RBE2 AESA (Active Electronic Scanning Antenna) nose
mounted radar operational on the Rafale combat aircraft.
By capitalising on Thales’s expertise in AESA technology
for combat aircraft, Searchmaster also benefits from the
associated ITAR-free supply chain. The solution is based
on an ultra-compact, robust and agile antenna which offers
high mission reliability as well as lower weight, size and
power consumption.

The radar also offers a number of additional advantages:
extended range, 360° field of vision, simultaneous short-
range and long-range coverage, ‘outstanding’ detection
performance even in harsh climatic conditions, greater
discretion, very high resolution and the ability to cover
huge areas in imaging mode while simultaneously tracking
multiple targets.

This high-performance radar meets the requirements
of airborne surface, ground and air surveillance missions.
Thanks to its compact, lightweight design (under 80kg, air-
cooled), the radar is simple to integrate on a host platform
and integrate with a system. It is suitable for small and
heavier MALE UAVs, medium-tonnage and heavy-lift
mission helicopters, large, medium and small mission
aircraft (turboprop or jet) and aerostats. “The intrinsic
reliability linked to the use of AESA technology together
with new innovative concepts in integrated maintenance
at least halve the cost for possession of the radar and
improves operational availability. All the new capabilities
incorporated into a product of its class makes this radar a
highly competitive solution especially with respect to more
constrained budgets”, state company officials.

Safran’s JIM Compact infrared binoculars selected

he JIM Compact multifunction infrared binoculars made by Safran Electronics & Defence has been selected by seven
NATO countries. In particular, these latest-generation binoculars are recognised as the best solution for special forces,

since they meet the full range of ISTAR missions: Intelligence, Surveillance, Target
Acquisition & Reconnaissance). JIM Compact features very light weight (less than
2 kilos, including the battery), long range and advanced battlefield connectivity,
to meet users’ most demanding requirements, especially size, weight and power
(SWaP), as well as run-time. Because of its intuitive ergonomic design, low-light
sensor, cooled infrared and daytime sensors already used on the original JIM LR
long-range binoculars, and pointer and laser designator displays, JIM Compact
delivers the “best performance/weight ratio on the market”. Nearly 10,000 of these

are already in service or on order in some 40 countries.
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Foundations off Emirates Aixline!

Under Sheikh Ahmed’s leadership, the DCA underwent an organisational restructuring
in April 2007 resulting in the creation of the Dubai Civil Aviation Authority (DCAA)
as the local regulatory body, and Dubai Airports as the owner and operator of Dubai’s
airports — Dubai International and Dubai World Central. Following the restructuring,
Sheikh Ahmed became the President of DCAA and Chairman of Dubai Airports.

The fact that Dubai is now firmly established as the region’s most desirable leisure
destination is due in no small measure to the efforts of Sheikh Ahmed. Under his leadership,
Dubai International has developed from humble beginnings into the world’s fourth

" busiest airport for international passenger and cargo traffic with a network of over 220
destinations served by more than 150 airlines. Emirates has grown

from being a regional airline with just two leased aircraft and

three destinations, to an acclaimed international airline

with a fleet of more than 250 aircraft and over 150

destinations across six continents. Emirates is today

the world’s fastest growing intercontinental carrier.

With the launch of fly dubai, its own budget
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aviation and, more recently, formulating The opening of Dubai World Central (DWC), Dubai’s airport of the
economic, investment and fiscal policies  future on 27 June, 2010 was another historical moment for Dubai as the first majei
and strategies in support of the emirate’s  step towards establishing Dubai as the world’s most preferred aviation and logistics
overarching vision. hub. The launch of DWC follows the spectacular opening of Dubai International’s
Sheikh Ahmed embarked on his career in =~ Terminal 3 on 14 October, 2008 — widely acknowledged in the industry as the
the aviation industry in 1985 when he was  most successful launch of a terminal of its size. Sheikh Ahmed holds a number of
appointed President of the Dubai Department  government positions and plays an increasingly pivotal role in leading the emirate’s -
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hina’s Chengdu J-20A Dragon fifth-generation medium and

long-range fighter has reportedly gone into service with the
People’s Liberation Army Air Force (PLAAF) since early 2017.
According to informed sources, six low-rate initial production
aircraft have been identified by their serial numbers but there are
at least two more flying with no numbers applied. The J-20A is
operated by the 176™ Air Brigade at Dingxin Air Base.

US Navy orders more Super Hornets

Azcording to Boeing, an additional 14 F/A-18E/Fs have been
rdered for the US Navy. The deal covers full-rate production
and delivery of six Lot 41 single-seat F/A-18E and eight twin-seat
F/A-18F aircraft and work is expected to be completed in February
2019. Procurement of the Super Hornet is reportedly to overcome
a shortage of strike fighters in the US Navy. The original FY2017
US Navy budget had only earmarked $185m to purchase two Super
Hornets, but its ‘Unfunded Requirements List’ (URL), which was
also sent to Congress, sought an additional 14 F/A-18E/Fs. To
further address the fighter shortfall, the US Navy is looking to buy
at least 80 F/A-18E/Fs over the next five years, a major change from
the original plan to end Super Hornet procurement next year. In
the FY2018 budget request, the navy is seeking $1.25bn for 14
more F/A-18E/Fs, with additional aircraft to follow as part of the
Future Years Defence Programme (FYDP).

Canada to acquire ex-Australian
Hornets?

he Canadian Government is considering the possible purchase

of second-hand F/A-18A Hornets from Australia rather than
procuring 18 new F/A-18E/F Super Hornets from Boeing. Canadian
officials have reportedly been to Australia to discuss the potential
purchase of the Hornets. Australia plans to start retiring its F/A-18A/Bs
in late 2018 when No 3 Squadron begins its transition to the F-35A.
Australia’s remaining Hornet squadrons will also convert to the
Lightning II by 2022, with No 2 Operational Conversion Unit
(OCU), No 77 Squadron and No 75 Squadron following at some
one-year intervals. The Canadian Armed Forces had received 138
CF-188A/Bs beginning in 1982, of which some 30 remain in service.

F-35I Adirs to Israel

'wo more F-351 Adirs for the Israeli Air Force arrived at Nevatim

Air Base in mid-September, the first two F-351s having been
received on 12 December 2016 with another three Adirs received in
April. With a view to achieving initial operational capability (IOC)
by end of the year, 140 ‘Golden Eagle’ Squadron has undertaken
both aerial refueling and munition drops. The unit plans to have
nine F-35s by December 2017. Israel committed to a first batch
of 19 F-35s in 2010, followed by another 14 F-35s in 2015 and
17 eatlier this year. Beyond the 50 F-351s currently contracted,
the US administration has approved Israel’s purchase of up to 75
E-35s. Options could include unmanned aircraft or “other sources
of precision fire.”

USAF F-35s in Japan

he US Air Force have deployed the F-35A in its first operational

overseas move in deployment October 2017. 12 Lightning IIs
from Hill Air Force Base, Utah’s 34" Fighter Squadron arrived at
Kadena Air Base in Japan on 30 October and will remain there for
a six-month rotation in the US Pacific Command’s (PACAF’s) first
operational tasking for the F-35A. The F-35A is being deployed
under PACOM’s Theatre Security Package (TSP) programme,
which began in 2004. US Marine Corps F-35Bs have been based
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at Marine Corps Air Station Iwakuni, Japan since early 2017.
Meanwhile, USAF F-35As from Hill AFB’s 34™ and 466™ Fighter
Squadrons deployed to Europe in April. Although officially a

training mission, the fighters took part in NATO reassurance sorties.

F-35B cleared for carrier operations

he F-35B short take-off and vertical landing (STOVL) fighter

has been cleared to use the ‘ski jump’ ramp fitted to the flight
deck of the Royal Navy’s two new aircraft carriers, following a
series of tests at Naval Air Station Patuxent River, Maryland. The
Pentagon has also announced that Lockheed Martin has been
awarded an $11.56m delivery order to provide support for first-
of-class flying trials and the release of the military permit to fly for
F-35B aircraft to operate from the Queen Elizabeth-class carriers.
As of mid-October, the UK had 12 F-35Bs in the US, building the
UK Force ahead of trials aboard the carrier HMS Queen Elizabeth
next year. Two more Lightning ITs were due to be delivered by the
end of the year. There are 150 British personnel working on the
Lightning IT programme in the US, and the F-35 integrated Test

Force includes five British pilots.

US discussing F-35 for UAE, Gulf allies

Alccording to sources at Washington DC, the US government
is in the early stages of discussions about selling the F-35
Joint Strike Fighter to the UAE and other allies in the Persian
Gulf. The Israeli Air Force is currently the exclusive operator
of Lockheed Martin’s stealth fighter in the Middle East region,
but the UAE has reportedly asked for a classified briefing on the
programme. Reportedly, US President Donald Trump could offer
the aircraft to the UAE and other Gulf nations, in a change from
the previous administration. “Specifically the F-35, as we look at
their requirements here in the Gulf, they share many of the same
adversaries and challenges,” said US Air Force Vice Chief of Staff
Gen Stephen Wilson at a press conference in Dubai. “So we’d look
to provide capabilities. The discussion is ongoing now with the new
administration on selling F-35s to partner nations that need them
and require them.”

Brimstone capability for Typhoon

AE Systems is continuing with the ‘Project Centurion’ capability

upgrade for the RAF’s Typhoon fleet, with the test campaign
for the MBDA Brimstone precision-guided munition completed
in September 2017. A total of nine Brimstone jettisons and nine
firing were completed between July and September. The Typhoon
Force is due to field the ‘Project Centurion’ configuration by the
end of next year, enabling the aircraft to assume the responsibilities
of the Tornado GR4, which is scheduled for retirement in 2019.

Rafale lone-bidder for Belgian fighter plans

rance has decided to make a direct proposal to Belgium for the
34 new fighters required by the latter. France’s Minister of the
Armed Forces, Florence Parly has proposed a partnership between
the two countries which, as well as the aircraft supply, would include
co-operation in operational, training and support fields as well as
industrial and technical co-operation involving French and Belgian
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companies. Dassault has confirmed the Rafale was being offered as a
replacement for the Belgian Air Component’s F-16 fleet, saying that
along with its partners, it is participating fully in the “comprehensive
partnership offer” made by the French authorities.

Ex-IAF Su-30Ks for Sri Lanka?

urther to the news item in Vayu V/2017, it is now learnt that

Rosoboronexport is finalising the sale of the last six ex-Indian Air
Force Su-30Ks to Sri Lanka. Previously, Angola, which purchased
12 of the 18 aircraft available had considered buying the remaining
fighters. However, a report on 22 September confirmed purchase
of the six aircraft for the Sri Lankan Air Force (SLAF) was being
negotiated, with a contract signing expected by the end of this year.
The aircraft have been in storage at the 558" Aircraft Repair Plant
(558 ARZ) in Belarus since being shipped from India. Preliminary
negotiations for their purchase for the SLAF were held between 2-4
November 2016 when an initial protocol was signed. In June 2014,
a technical evaluation report by the SLAF and defence ministry
provided a comparison of the Su-30K with the Sino-Pak JF-17
Thunder. It was decided thereafter that the “low cost” of the Su-30Ks

made them an attractive option and the purchase “would go ahead”.

Greek F-16V upgrades

he US State Department has approved a potential $2.4bn

upgrade package for Greece’s F-16 fleet, which would bring
the Hellenic Air Force’s existing 123-strong fleet of F-16C/Ds
to F-16V standard and include up to 125 AN/APG-83 active
electronically scanned array (AESA) radars; a similar number of
Modular Mission Computers (MMCs); Link 16 Multifunctional
Information Distribution System — Joint Tactical Radio Systems
(MIDS-JTRS); and LN260 embedded global navigation systems/
inertial navigation systems. The Hellenic Air Force currently flies
F-16s in Block 30, Block 50, Block 52+ and Block 52+ advanced

configurations.

UAE considers the Su-35

ccording to Russian news agency Tass, the United Arab
mirates wants to buy “more than a squadron of Sukhoi Su-35
fighters”. However, this is not the first time that the UAE has
been linked with the Sukhoi fighters and in April, Russian officials
spoke of a deal involving the sale of “several dozen” of the fighters
to the Emirates. The UAE Air Force and Air Defence reportedly
requires around 60 new fighters and Rafale, Typhoon, Gripen or
additional advanced F-16s have all been linked to potential deals
with the Emirates.

“Aggressor” Gripen

t the DSEI exhibition in London in September, a new variant

f the JAS 39 Gripen C was revealed, with the same handling

and flight characteristics, sensors and data link capabilities as the

Gripen C, but no live weapons capability. Saab’s head of Gripen

marketing and sales Richard Smith then said that the company sees

potential for the Aggressor with the US Air Force’s Adversary Air

and UK Ministry of Defence’s Air Support to Defence Operational

Training (ASDOT) programmes, the former to provide 40,000

hours of contracted aggressor support training at 12 bases in the
United States.
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F-16Vs for Bahrain
b

he US government has approved the planned Bahraini order

for 20 new-build F-16V fighters, as well as the upgrade of its
current fleet of F-16C/Ds to the same standard. On 8 September,
the Defence Security Co-operation Agency (DSCA) made two
separate announcements confirming State Department approval of
the possible Foreign Military Sales. The $2.785bn new-build deal
involves 19 F-16Vs as well as support and equipment including
22 F110-GE-129 engines, 22 AN/APG-83 active electronically
scanned array radars and a similar number of modular mission
computers, embedded LN260 inertial navigation system/GPS and
Improved Programmable Display Generators. Valued at $1.082bn,
the proposed upgrade will bring 20 F-16C/D Block 40 aircraft to
F-16V configuration.

Kazakhstan orders 12 more Su-30SMs

&

ecently revealed is Kazakhstan’s requirement of an additional
12 Su-30SMs. Kazakhstan previously took delivery of six
Su-30SMs from a batch reportedly ordered in 2014. The first two
arrived at the 604" Air Base at Taldykorgan on 17 April 2015, with

two more the following year.

Singapore and Indonesian F-16s in
‘Rising 50’ formation flypast

As part of the ‘Rising 50’ celebrations to mark 50 years of bilateral
ties between Indonesia and Singapore, the Indonesian Air Force
(Tentara Nasional Indonesia-Angkatan Udara, TNI-AU) and the
Republic of Singapore Air Force (RSAF) flew in separate and joint
formations over Singapore’s Marina Bay on 7 September. Each air
force contributed 10 F-16s— the Indonesian F-16A/C/Ds were from
SkadronUdara 3 and 16, while the RSAF was represented by F-16C/
Ds from 140 and 143 Squadrons. Witnessed amongst thousands by
leaders from both countries, the F-16s flew in unilateral ‘arrowhead’
formations and jointly in a ‘50’ formation.

More F-16s to Iraq

further three F-16C Block 52s have been delivered to Iraq to

join the Iraqi Air Force’s No. 9 (Fighter) Squadron at Balad
Air Base. With the arrival of these latest fighters, there will be 21
E-16C/Ds with the country’s Air Force.
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Super Etendard Modernises for

Argentina

A;cording to the Argentine defence minister, five former
rench Navy Super Etendard Modernisé (SEM) fighters
will be transferred to the Comando de Aviacién Naval (COAN
Argentine Naval Aviation Command) for use as “a spares resource.”
Also included are powerplants installed with another ten engines
developed as part of a spares package of 9,000 items. Also
included are a flight simulator and test benches for calibration and
maintenance. The COAN’s fleet of 11 surviving Super Etendards
has been stored for the last three years and the spare parts from
France will be used to bring them back to service (Ed.: the Super
Etendard saw considerable action during the Falklands War in 1982).

Mi-35M2s for Venezuela

he Venezuelan Army’s air arm has received ten Mi-35M2

‘Caribe’ attack helicopters, returned after a programme
of inspection and modernisation was completed. Their official
reception took place as part of the commemoration of the 12
anniversary of the Comando Estratégico Operacional de la Fuerza
Armada Nacional Bolivariana (CEOFANB, Operational Strategic
Command of the Bolivarian National Armed Forces), held on 26
September at El Libertador air base in Palo Negro, Aragua state.

Dutch F-16s sold to Jordan

he first six of 15 former Royal Netherlands Air Force (RNLAF)

F-16s sold to Jordan were delivered to the Royal Jordanian Air
Force (RJAF) in late October. The F-16s are being transferred to the
RJAF under the ‘Peace Falcon’ VI programme, as part of a €76.46m
deal signed between the Netherlands and Jordan on 17 December
2013. Also included in the agreement are support equipment and
spare parts, as well as training of technical personnel and pilots. The
former Dutch F-16s will re-equip No 2 Squadron, which previously
operated 16 ex-US Air Force F-16A/B Block 15 ADFs delivered
from 1997-98 under the Peace Falcon 1 programme. The 13 surviving
aircraft were transferred to the Pakistan Air Force in 2014.

Indonesian F-16 upgrades

Indonesian Air Force F-16A/B Block OCU fighters are undergoing
upgrade at Iswahiudi Air Base, East Java, part of Skadron Udara 16,
home based at RoesminNurjadin AB, Pekanbaru, Riau. The F-16A/
Bs based at RoesminNurjadin are to be replaced by F-16C/D
Block 52ID aircraft, the first of which arrived at Iswahjudi in
2016. Deliveries of F-16C/Ds to RoesminNurjadin began earlier
this year. The refurbished and upgraded F-16C/Ds are reportedly
being transferred to Roesmin Nurjadin in batches of two, with a
similar number of F-16A/Bs, originally procured under Project
Peace BimaSena I, heading in the opposite direction for upgrade
at Iswahjudi.

UAE Air Force in F-16 upgrade

ockheed Martin and the UAE Armed Forces have signed a

US$1.65 billion support upgrade contract for the UAE’s Block
60 F-16 Desert Falcon fighter jets. The upgrade “would deal with
obsolescence issues in the Block 60 aircraft that were ordered by
the UAE in 2000.” The UAE’s F-16 Block 60s have been described
as some of the most advanced F-16s operating anywhere in the
world and were the first to be equipped with an active electronically
scanned array radar and conformal fuel tanks. The aircraft have been
extensively used by the UAE supporting operations over Libya in
2011 and more recently in the Saudi-led air campaign in Yemen.

Gripen E goes supersonic

On 18 November, the new generation Gripen E fighter flew
supersonic for the first time over the Baltic Sea. The Gripen E
flew at speeds greater than the speed of sound, at over Mach 1, as part

-
-
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of the ongoing flight trials programme. The purpose was to collect
data from the aircraft as it achieved and sustained supersonic speed
and the aircraft sustained supersonic speed for a number of minutes,
whilst carrying out maneouvres. Jonas Hjelm, Senior Vice President
and head of business area Aeronautics stated, “Individual milestones
such as this supersonic flight demonstrate the thoroughness of our
engineering approach and validity of the modelling. It is further
evidence that the Gripen E flight test programme is going extremely
well, whilst the delivery schedule to our two customers remains
our key focus.”

Swiss fighter programme takes shape

A:cording to reports, Swiss defence minister Guy Parmelin has
equested for a budget of CHF 9bn (£7bn) to buy new combat
aircraft for the Swiss Air Force and a ground-based Air Defence
System (GBADSY). This will fund around 40 aircraft depending on
the type selected, which is in direct contrast to the smaller amount
budgeted for 22 Gripen E/Fs that the Swiss deferred after a 2014
referendum. The Gripen E/F, Rafale F4 and Typhoon Tranche 3
previously in the running are now joined by the F/A-18E/F and
the F-35, which indicates that the new fighters would replace both
the F-5E and the F/A-18C/Ds.

MiG-29s for Serbia

ix MiG-29s have recently been delivered to the Serbian Air

Force during the first week of October 2017, the jets “donated
by the Russian defence ministry to the RatnoVazduhoplovstvo
Protivvazduhoplovna Odbrana (RV 1 PVO, Serbian Air Force and
Air Defence). The aircraft are to take over quick reaction alert
assignmentand pilot training in the second half of next year. Current
Serbian MiG-29s will be overhauled when they reach their TBO of
ten years. The Serbian 101%ovackaa vijacijskaeskadrila (101+ Fighter
Aviation Squadron) will have ten MiG-29s.

MiG and Sukhoi to“unite”

he Russian United Aircraft Corp (UAC), which has been
holding company that controls all fixed-wing aircraft design
and production companies in Russia, has announced that RAC

MiG and Sukhoi will be combined in a newly established combat
aircraft division. Russian Industry and Trade Minister Denis
Manturov described the change as a transformation of UAC’s
corporate structure with new divisions set to be established for
each aviation branch: combat, strategic bombers, special-mission,
civil and transport. The combat division will have MiG and Sukhoi
sharing resources, testing, research and development activities but
retaining their brands.

Upgrade of Peruvian MiG-29s

R;lssian aircraft manufacturer RAC-MiG have signed a contract
or upgrade of the Fuerza Aérea del Perd’s (Peruvian Air Force)
fleet of MiG-29 fighters following on to the earlier programme
which involved eight Peruvian MiG-29s. The new contract covers
an additional batch, upgrade, combined with life extension work
should ensure at least 15 more years of service of Peru’s MiG-29s.

French AF A330 MRTT progresses

he first of nine A330 MRTT Multi Role Tanker Transports

ordered by the French Direction Générale de I Armement (DGA)
for the French Armée de I’Air made its maiden flight from Airbus
Defence and Space’s Getafé, Spain facility. The aircraft, which will
be known in French service as Phénix is the second new-standard
A330 MRTT to fly. The aircraft was converted at Getafé from a
standard A330 assembled in Toulouse. The Rolls-Royce Trent
700-powered Phénix fleet will be equipped with a combination of
the Airbus Aerial Refuelling Boom System and underwing Cobham
hose-and-drogue refueling pods. While operating as a tanker, the
aircraft can carry freight, 272 passengers or be configured for medical
evacuation. Delivery of the first aircraft to BA125 at Istres-Le Tubé is
due in October 2018, the second in 2019 with the remainder being
delivered at the rate of one or two a year. The type will replace the
Armée de [Air’s fleet of 11 C-135FRs and three KC-135RGs as well
as the three A310-304s and two A340-212s of ET3/60.

UAE interest in Kawasaki C-2

apan’s Kawasaki C2 medium-size transport aircraft made its
international debut at Dubai Air Show. Four of nine aircraft on
order are now operated by the Japanese Air Self Defense Force,

Iviy20171 89



the latest delivered on 1 November to Miho Air Base, where it has
joined the others serving the 3" Tactical Airlift Wing. Keitaro Ohno,
Japan’s Parliamentary Vice-Minister of Defence told media outside
the aircraft that it stopped off at Thailand, India and Djibouti to get
to Dubai. The United Arab Emirates are reportedly in discussions
with the Japanese Government regarding the purchase of an
undisclosed number of Kawasaki Heavy Industries C-2 transport
aircraft. If finalised, this would mark the first export sale of the C-2,
which is now entering service with the Japan Maritime Self Defence
Force following an initial order for nine aircraft. The C-2 is seen at

the Dubai Air Show (above).

Germany and Norway order
A330 MRTTs

he Netherlands-based Multinational Multi-Role Fleet (MMF)

is due to expand after Germany and Norway ordered five
Airbus A330 Multi-Role Tanker Transports (MRTTs), the signing
ceremony taking place on 25 September. The five MRT Tss join the
previous two aircraft ordered by the Netherlands and Luxembourg,
all of which will be operated under a pooling arrangement. The
amendment includes options for up to four additional aircraft,
potentially increasing the MMF fleet to 11 aircraft. More nations
are expected to join the MMF in the future.

Bangladesh orders more D0228s

he Bangladesh Navy has ordered a further two Dornier

228NG Special Mission aircraft from RUAG Aviation. The
deal involves two new production aircraft and was announced on
11 October. Bangladesh had acquired its first two Dornier 228s in
July 2011, the first arriving at Kurmitola in June 2013.

Bolivian interest in Pampa lll

he Bolivian government is reportedly considering acquiring

the TA-63 Pampa IIT light actack aircraft from Argentina,
between eight and 12 Pampa IIIs being selected. The Pampa IIIs
would replace AT/T-33s recently retired by the Fuerza Aérza
Boliviana (FAB, Bolivian Air Force). Following a memorandum of
understanding signed by both countries in September 2015, arms
transfer began in July.

Meanwhile, the first four from a total of 12 T-6C+ aircraft were
delivered to the Fuerza Aérea Argentina (FAA, Argentine Air Force)
on 2 October arriving in Cérdoba province from Wichita, Kansas,
to be assigned to the School of Military Aviation. The next four
Texan IIs will arrive next June and the last four in December 2018.

Grob G 120TPs for ETPS

odernisation of the Empire Test Pilots’ Schools (ETPS)

fleet will be completed with the introduction of two Grob
G120TP basic turboprop trainers, which will join two new PC-21s,
purchased in December 2016 and four H125 helicopters acquired
in March. The G 120TPs will be used to train flight test engineers
throughout all stages of development. A spokesman said, “Grob
provides a safe and comfortable environment, ideal for new pilots
learning the basics alongside their instructor. However, it is also
extremely capable, allowing more experienced pilots to carry out
advanced manouvers at high g-forces.”

Ka-226T flight tests in Iran

ussian Helicopters and Iran Helicopter Support and Renewal
Company (IHSRC) have completed testing the Ka-226T in
Iran. The light multi-role helicopter undertook hot-weather trials
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between August and September, operating at ambient temperatures
of up to +50°C. The tests were performed under a MoU between
Russian Helicopters and IHSRC. Iran is one of several Middle
Eastern countries that are now being targeted for Ka-226T sales, the
helicopter considered suitable for various roles including firefighting,
patrol and medical evacuation.

Fourth RAAF P-8A delivered

A?urth Boeing P-8A has been delivered to Australia, the
oseidon arriving at its RAAF Base on 7 August. The RAAF
has ordered 12 Poseidons to date, the most recent contract being
for four aircraft on 30 March. These are the first four of a planned
seven additional aircraft, acquisition of which was announced in
a Defence White Paper on 26 February 2016. An order for the
remaining three, to bring the total to 15, has yet to be placed.

Meanwhile, delivery of the seventh RAAF C-27] was completed
on 19 September when it arrived at RAAF Base Richmond, New
South Wales. The Spartan is part of an eventual RAAF fleet of ten
that will be operated by No. 35 Squadron. The tenth and final RAAF
C-27] is also now flying, having taken its maiden flight from the
factory at Turin Caselle in Italy on 29 August.

400%™ UH-72A Lakota for US Army

A irbus Helicopters has delivered the 400" UH-72A Lakota
elicopter to the US Army, fulfilling its contract requirements
and meeting the Army’s rigorous quality standards. The UH-72A
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is one of the key helicopter models the Army will operate for the
foreseeable future. Army and Army National Guard units operate
the Lakota in a variety of missions including flight training,
surveillance and reconnaissance, medical evacuations, border
security, VIP transport and disaster response.

First RAF P-8 assembled

oeing has completed final assembly of the first P-8A for the Royal

Air Force, of an initial batch on order, out of a planned total of
nine. A deal covering long-lead components for these first two RAF
P-8s was awarded to Boeing on 18 August 2016. The type will be
based at RAF Losseimouth, Moray, where it will be flown by Nos
120 and 201 Squadrons, the first aircraft expected to be handed
over in 2019 and arrive in the UK the following year.

Mi-35Ms to Pakistan

he Pakistan Army has now received all four the Mi-35M attack

helicopters on order. To be employed for counter-insurgency
(COIN) operations in areas bordering Afghanistan in Pakistan’s
long-running anti-terrorist missions, the Mi-35s are to supplement
the AH-1F/S Cobra gunships in service with the Aviation Wing
of the Pakistan Army.
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he Russian Helicopters Holding Company (part of Rostec State

Corporation) has started testing multi-purpose Ansat helicopter
in Pakistan, the objective being to prove operations in hot-and-high
condition. It is planned to complete testing by mid-November 2017
with a conference scheduled in Islamabad for potential Pakistani
customers to explore the helicopter’s competitive advantages and
specific features of operation.

Weapon trials of Airbus Helicopters

irbus Helicopters has completed a ballistic development test
f an HForce weapon system on a H145M in Hungary.
The test systems include guns (FN Herstal HMP400), unguided
rockets (Thales FZ231) and cannon (Nexter NC621) as well as an
electro-optical targeting system by Wescam (MX15) and a helmet
mounted sight display from Thales (Scorpion). Next steps prior to
the qualification of HForce on the H145M are the development
testing of laser-guided rockets in Sweden before the end of the year
as well as additional live-firing trials in summer 2018.HForce is an
innovative, incremental and integrated high performance weapon
system that can be fitted (“plug and play”) into Airbus Helicopter’s
military platforms such as H125M, H145M and H225M for
ambitious and smart military operations where flexibility of mission
equipment is a vital criterionMeanwhile, qualification of the core
HForce system is on track for end 2017, following an extensive
flight-test campaign carried out on a H225M testbed.

MR/ASW aircraft for the Philippines

he Philippines have decided to procure new maritime

surveillance and anti-submarine warfare (ASW) aircraft for its
Air Force. The DND invited bidders to respond to its programme
to field a long-range patrol aircraft (LRPA). Two aircraft are sought
and these are required to be capable of ASW missions as well as
maritime patrol. The Phil. AF currently operates a single Fokker
F27-200MPA that entered service in February 1981 and one N22SL

Nomad Searchmaster.

Contract for 150 MD530Fs

he US Department of Defence has awarded a $1.4bn Foreign

Military Sales contract to MD Helicopters for an estimated 150
MD5300F helicopters. The first deliveries under the contract will
be 30 new Cayuse Warriors for the Afghan Air Force, these aircraft
configured with MDH’s newly certified Block 1 glass cockpit,
featuring Howell Instruments’ engine instrumentation system,
Garmin GDU 620 electronic flight instruments, Garmin GTN
650H communication/navigation GPS and Northern Airborne
Technology’s cabin audio system. Mission equipment will include
an FN Herstal weapons management system, a DillonAero Mission
Configurable Armament System (MCAS) weapons plank and fixed-
forward sighting system.

Y-12s for Mali

ontinuing acquisition of the Harbin Y-12 by the Armée de [’Air

Malienne (Mali Air Force), two aircraft have been received so
far. The aircraft departed Guilin Liangjiang for KummingWujaba in
China, with subsequent stops in Myanmar, India, Pakistan, Oman,
Bahrain, Saudi Arabia, Cairo and Heraklion, Malta, Algiers, before
arriving in Mali.
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Bangladesh Army C295W delivered

he Bangladesh Army has received its first twin-engine fixed-

wing aircraft in mid-September when Airbus Defence& Space
C295W was delivered via Malta following an order for the aircraft
in October 2016.The nation has become the ninth to order the
C295W, which will become the first multi-engined fixed-wing
aircraft to be operated by the aviation branch of the Bangladesh
Army. It will be used as a transport for troops and cargo, with
applications potentially including paratrooping and medical
evacuation, and the contract also covers training and support.

US Air Force adds six more A-29s to
Afghanistan programme

ierra Nevada Corporation (SNC) and its partner Embraer

Defence & Security have received orders from the USAF A-29
Afghanistan Programme for six more A-29 Super Tucano aircraft,
to conduct advanced flight training, aerial reconnaissance, and
other A-29 Afghanistan Programme operations. This brings to
26 the total number of aircraft provided to the Programme.
The A-29 has been active in Afghanistan since early 2016. Its ability
to operate in rugged terrain, extreme climates, and austere locations
with a small operational and maintenance footprint has resulted in
successful operations from at least four bases in-country.

Emirates order 40 Boeing 787-10s

mirates Airline signed a memorandum of understanding to
buy 40 Boeing 787-10s, on Day One of the Dubai Air Show
on 12 November 2017. Importance of the order was underlined

4 L N N RN TR TSI I v
ke s . '-
Bl @_ﬂg.}szma.. \
,‘?,,ﬁ S 4d3 5 (L <
kt' o YP L) S N 0% 1Y

. = B — :
A

by presence of the vice-president and prime minister of the UAE
and ruler of the Emirate of Dubai, Sheikh Mohammed bin Rashid
Al Maktoum. The order, worth $15.1 billion at list prices has
apparently put some spoke to Airbus’ hopes of selling the A350-900
to the Dubai carrier. However, the airline is still looking at which
engine will power the 787-10s, with a decision expected “very soon”.
Deliveries will begin in 2022 and continue through the decade.
Some will be used to replace older aircraft in the Emirates fleet,
others will be for expansion.

Five B-787s for Azerbaijan

A zerbaijan Airlines has signed for another five Boeing 787-8s.

escribing the Dreamliner as “a spectacular aircraft.”
Azerbaijan Airlines’ president Jahangir Askarov said the order was
the latest chapter in a long relationship with Boeing that had begun
in the 1990s with Boeing 757s. Askarov added that he planned to
buy two wide-bodies freighters from the US company, either the
777F or the 747-8F. One of Azerbaijan Airlines’ group subsidiaries
is cargo specialist Silk Way Airlines, which already flies five 747-8Fs.

Qatar Airways equity in Cathay Pacific

atar Airways has purchased a stake of some 10% in Cathay
QPaciﬁc, as the Middle Eastern carrier looks to build its portfolio
of airline investments. Qatar bought 378.2 million Cathay Pacific
shares from Kingboard Chemical Holdings Ltd, with the deal
valued at HK$5.2 billion (US$661.6million). The deal gives Qatar
2 9.61% holding in its Oneworld Alliance partner Cathay. Swire
Pacific Ltd is the largest of Cathay’s sharcholders with a 45% stake
and Air China holds almost 30%.

Order for A321neos from Cathay Dragon

A-iPrbus has received a major contract for its A321 with the Cathay
acific Group signing for 32 A321neos to replace the 15 A320s
and eight A321s operated from Hong Kong by its Cathay Dragon
regional arm.
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€919 continues flight trials

hilippine Airlines plans to expand to a 96-aircraft fleet by 2021,

having 87 aircraft today. 18 aircraft have been phased out and
27 new aircraft (12 Q400s, two B-777-300ERs, six A350900s and
seven A321neos) introduced. Industry analysts believe the airline
is expected to put the 777s and A350s on new trans-Pacific routes
as part of its growth plans.

Air Mauritius to help Ghana's airline?

It is understood that Air Mauritius will assist Ghana establish
a national airline. According to Ghana’s Minister for Aviation
Cecilla Dapaah, talks have focused on the possibility of a joint
venture between Air Mauritius and Ghana. National carrier Ghana
International Airlines had ceased operations in 2010.

The CR929 Russian-Chinese airliner

he planned Russian-Chinese wide body twin-engine airliner

was designated the CR929 at a ceremony at the headquarters
of its developer, the joint venture China-Russia Commercial
Aircraft International Corporation in Shanghai. The CR929-600
will carry 280 passengers and have a maximum range of 6,500
nautical miles (12,000km), with first flight is planned for 2025.
Other versions will include the stretched 320-passenger CR929-
700 and the 230-passenger CR929-500. Russia and China have
also been looking at the potential for joint engine development
and aftermarket support infrastructure in conjunction with this
programme involving Russia’s United Engine Building (UEB)
and Aero Engine Corporation of China, a new firm formed by the
merger of several companies earlier this year. The engine would be
based on UEB’s PD-15, which shares a common core design with
the smaller PD-14, designed as an alternative powerplant for the
United Aircraft Corporation MC-21.

he prototype COMAC C919 (B-001A) has continued flight

trials from Pudong International Airport in Shanghai, the
aircraft conducting about 30 test flights before leaving Shanghai
to relocate to the China Flight Test Establishment at Yanliang,
close to Xi’an, where it will conclude its flight testing and carry out
qualifications to obtain Civil Aviation Administration of China type
certification. COMAC is aiming for the second prototype C919
to fly before this year’s end and the company has scheduled test
programme of 4,200 flight hour before the C919 enters service with
China Eastern Airlines in 2020.

First Boeing 787-10 for SIA

oeing has rolled out the first Singapore Airlines 787-10

Dreamliner at its North Charleston final assembly facility.
This process will see the 787-10 follow the pre-delivery route for
all Boeing airliners, which involves tests on the auxiliary power
unit, fuel system, plumbing, pumps, valves, tanks and hardware.
Singapore Airlines has 30 787-10s on firm order and has signed a
letter of intent to purchase 19 more.

Third ARJ21 for Chengdu Airlines

he third COMAC ARJ21 twin-jet airliner was delivered to

Chengdu Airlines (owned by COMAC) in October. ARJ21
production is planned to increase to 15 aircraft in 2018, thirty
ARJ21s going to Chengdu Airlines with these deliveries scheduled
to be completed by 2020. COMAC has commitments for 416
ARJ21s from 19 customers. While this number apparently includes
116 aircraft for the People’s Liberation Army, other customers to
bring the current 61 disclosed orders to 300.
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LM’s LM-100J programme milestone

ockheed Martin’s LM-100] commercial freighter programme

has marked the first flight of the second production LM-100]
aircraft. The LM-100] is the 17th different mission capability
developed for the C-130] Super Hercules and is an updated version
of the L-100 cargo aircraft, which Lockheed Martin produced from
1964-1992. Through select design innovations, the LM-100] will
perform as a commercial multi-purpose air freighter capable of
rapid and efficient cargo transport and is an ideal airlift solution for
delivering bulk and oversize cargo, particularly to austere locations
worldwide. Like its military counterpart, the LM-100] will be able
to support multiple missions, ranging from firefighting to medevac
to VIP transport.

Singapore Airlines order 39 Boeing 777
and 787s

ingapore Airlines (SIA) have formally announced orders for 20
Boeing 777-9s and 19 787-10s, the order worth $13.8 billion
at current list prices. The airline also has options for 12 additional

aircraft, six of each aircraft type.

VietJet Air select PW PurePower

Geared Turbofan
‘ TictJet Air have selected the PurePower Geared Turbofan (GTF)

engine to power an order of 10 new aircraft. This deal includes
a 12-year EngineWise™ Fleet Management Programme order and
follows a February 2016 contract signing for GTF engines to power
VietJet's 63 newly ordered aircraft. Since entering into service in
early 2016, the GTF engine has demonstrated its promised ability

to reduce fuel burn by 16 percent, regulated emissions by 50 percent
and noise footprint by 75 percent.

Meanwhile, Pratt & Whitney have an agreement with Air China
Limited (Air China) and Shenzhen Aitlines for 60 Airbus A320neo
family aircraft, powered by PurePower Geared Turbofan (GTF)
engines. The contract with Air China includes a 15-year Pratt &
Whitney EngineWise™ Fleet Management Programme.

FedEx Express for 50 new ATR
72-600F freighters

edEx Express and ATR have signed a major contract for the

firm purchase of 30 ATR 72-600s plus 20 options, the first new
ATRs directly delivered from the factory in a freighter configuration.
Designated as the ATR 72-600F, this has a brand new windowless
fuselage and is equipped with a forward Large Cargo Door (LCD)
and a rear upper hinged cargo door. Deliveries of the ATR 72-600Fs
to FedEx Express will begin in 2020.

Rolls-Royce Trent 7000 powers Airbus
A330neo test flight

he Rolls-Royce Trent 7000 powered the new Airbus A330neo

for its first test flight on 19 October with the aircraft taking
off from the Airbus facility in Toulouse, in France. The flight also
marks an important milestone for Rolls-Royce as it celebrates its
third ‘first flight’ in less than 12 months, the others being the Trent
XWB-97 and Trent 1000 TEN, “an unprecedented achievement
in the aerospace industry.”

Iviy20171 95



he General Atomics Aeronautical Systems MQ-1C ER Gray

Eagle production aircraft has begun flight testing at the Dugway
proving ground, Utah, for evaluation, which will demonstrate the
MQ-1C ER’s mission capabilities. The MQ-1C ER is scheduled
to go through logistics demonstration early in 2018 to validate
maintainability. Follow-on operational test and evaluation in
March 2018 will demonstrate the aircraft’s ability to meet US Army
operational requirements in preparation for operations, which are
planned for August 2018. The MQ-1C ER recently completed a
41.9-hour endurance flight, exceeding the 40-hour flight test target.

Dornier Seastar redux

ornier Seawings have revealed prototype of the new Dornier

Seastar amphibious aircraft, equipped with two 650hp
(484Kw) Pratt & Whitney Canada PT6 turboprop engines that
power five-blade composite propellers. In 2013, Dornier Seawings
was taken over by Chinese companies Wuxi Communications
Industry and Wuxi Industrial Development with Dornier retaining
a minority share (the programme was initially offered for co-production
with HAL but did not progress nor did that by an Indian private
company in Mumbai).

Relative to the first prototypes, the new Seastar cockpit is
equipped with a digital Honeywell Primus Epic 2.0 avionics suite.
The aircraft’s corrosion resistant landing gear, which features an
electromechanically steered nose wheel, was built by Japanese
company Sumitomo. The new Seastar is expected to make its maiden
flight during the first quarter of 2019, followed by certification in
2020. The first ten fuselages will be built by Diamond Aircraft at
its Canadian factory.

DARPA's ‘Flying Missile Range’

he United States Advanced Research Projects Agency

(DARPA) has begun work on a small drone that extends
the range of an AIM-120 Advanced Medium-Range-Air-to-Air
Missile (AMRAAM), which could match and even exceed the
ever-increasing range of Russian- and Chinese-made missiles. While
the latest AIM-120 has a range of around 100 miles, China has
been testing a very long-range air-combat missile with a reach of
200 miles. DARPA released its request for proposals for the Flying
Missile Rail in early September 2017, the agency proposing to
spend $375,000 over the next year or so developing and testing a
prototype. “A new advanced generation aircraft typically requires
10 to 25 years to design, develop and build with new technology
concepts subject to requirements and other processes which can
render them programmatically unrealisable before the technology
becomes obsolete. An innovative approach is needed to ‘build
on demand’ and to incrementally enhance existing capability,”

according to DARPA.

USAF to re-work its rotary-wing
training scheme

s part of its effort to increase the number of fighter pilots
nnually, the USAF is considering eliminating training on
the T-6A for prospective helicopter pilots. The USAF currently
has a shortage of around 1,000 fighter pilots and according to Air
Education and Training Command (AETC), stopping fixed-wing
training for helicopter pilots would allow the T-6As to be used to
train around 70-120 additional fighter pilots every year. Although
T-6A training assists rotary-wing students understand the flying
environment, it is not deemed “essential” and its elimination is
one of several options being considered by the USAF’s Aircrew
Crisis Task Force.

Rafael Spike LR 2 5th gen missiles
for the IDF

Rifael Advanced Defense Systems Ltd. has been awarded a
ontract with the Israel Defense Forces (IDF) to supply more
than one thousand SPIKE LR 2, 5th generation electro-optical,
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precision-guided missiles. The SPIKE LR 2 has a range of 5.5 km
when fired from ground launchers (an increase of over 35% from the
4 km range of the original SPIKE LR) and up to 10 km when fired
from a helicopter (using the RF Data Link). The IDF is a long-time
operational user of the SPIKE Missile Family, and the addition of
the SPIKE LR 2 will enhance both its infantry engagement range
and its lethality against a large variety of targets. The 5th generation
SPIKE LR 2 design is based on lessons learned from modern warfare,
combined with accumulated data from more than 5000 SPIKE
Missiles fired in combat and training across its large user base.

USS Theodore Roosevelt deployed

he US Navy’s Nimitz-class aircraft carrier USS Theodore

Roosevelt (CVN 71) sailed from its Naval Base San Diego for
a scheduled deployment on 6 October. The warship embarks the
squadrons of Carrier Air Wing 17 (CVW-17), including Strike
Fighter Squadron (VFA) 113 ‘Stingers’ with F/A-18Es, VFA-94
‘Mighty Shrikes’ with F/A-18Fs, VFA-22 ‘Redcocks’ with F/A-18Fs,
Marine Fighter Attack Squadron (VMFA) 312 ‘Checkerboards’ with
F/A-18Cs, Electronic Attack Squadron (VAQ) 139 ‘Cougars’ with
EA-18Gs, Carrier Airborne Early Warning Squadron (VAW) 116
‘Sun Kings” with E-2Cs, Fleet Logistics Support Squadron (VRC)
30 ‘Providers’ with C-2As, Helicopter Sea Combat Squadron (HSC)
6 ‘Indians’ with MH-60S and Helicopter Maritime Strike Squadron
(HSM) 73 ‘Battlecats’ with MH-60Rs. The strike group will focus
on maritime security operations and theatre security co-operation
efforts in both US Fifth and Seventh Fleet areas of operation.

Gowind 2500 for the Egyptian Navy

aval Group delivered its first Gowind 2500 corvette to the
Egyptian Navy on 22 September 2017 in Lorient in the
presence of Admiral Ahmed Khaled, commander in chief of the
Egyptian Navy, Hervé Guillou, and President and CEO of Naval

Group. This vessel, ten units ordered so far, complements the
group’s extensive range of surface ships and submarines. Delivered
just 36 months after the order was placed, the corvette ENS Effazeh
is the first of the four units ordered by the Egyptian Navy. Six units
of the Gowind 2500 corvette have also been ordered by Malaysia.

Thales’s support for QE-class carriers

hales has secured a seven year contract to provide through-life

support for communications systems of the Royal Navy’s fleet.
The £100m contract provides an intelligent, unified approach to
supporting the Thales communications systems, including those
fitted to the Queen Elizabeth-Class (QEC) aircraft carriers coming
into service. The seven year contract provides Thales with the
responsibility to maintain, support and manages through-life the
Royal Navy’s communications systems across the majority of the
Fleet’s platforms, from the state-of-the-art systems aboard the new
QEC aircraft carriers and the Type 45 Destroyers through to older
systems such as those on Landing Platform Dock and many other
platforms across the Fleet. The systems fitted to the QEC aircraft
carriers, and supported under this contract, enable the ship’s
company to talk to each other within the vessel, its aircraft, the rest
of the Navy and associated taskgroups, allies, civilian vessels and air
traffic securely anywhere in the world.
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Secretary of the US Navy Richard V Spencer has stated that the
newest Freedom-variant littoral combat ship, PCU Liztle Rock
(LCS 9), will be commissioned during a ceremony on 16 December
at Buffalo in New York. The future LCS 9 is the tenth littoral combat
ship to enter the fleet and the fifth of the Freedom variant design.
It is the second warship named for the Arkansas state capital and
will be commissioned alongside its namesake ship, which serves
as a museum at the Buffalo and Erie County Naval and Military
Park. “The Littoral Combat Ship (LCS) is a class of Small Surface
Combatants with specific capabilities focused to defeat global
challenges in the near-show (littoral) environment optimised for
flexibility in the littorals with mission reconfigurable capability.”

LM to design US Navy’s XLUUV ‘Orca’

Lockheed Martin will support evolution of the US Navy’s family
of unmanned undersea systems under a design phase contract
valued at $43.2 million for Orca, the US Navy’s Extra Large
Unmanned Undersea Vehicle (XLUUV). XLUUV Orca is a two
phase competition, including the currently awarded design phase
and a competitive production phase for up to nine vehicles to meet
increasing demands for undersea operational awareness and payload
delivery. This long-range autonomous vehicle will perform a variety
of missions, enabled by a reconfigurable payload bay with attributes
including extended vehicle range, autonomy, and persistence.

Controp EO/IR Payloads for
Vietnamese Navy

ontropPrecision Technologies Ltd

will provide” a significant number”
of maritime EO/IR payloads to the
Vietnamese Navy, which is a follow-on
order. The iSea-40HD will be used for
safety and surveillanceThe iSea-40HD
Maritime EO/IR Payload,weighing 29 "
kg, has a thermal camera with continuous
optical zoom, a full HD day camera, four (4) gimbals for high
stabilisation, and an optional laser pointer and laser range finder.
The iSea Family of maritime EO/IR payloads consists of a variety
of payloads in different sizes for different maritime missions and
applications — from the iSea-20HD 240mm, 10.7kg system to the
iSea-50HD 354mm, 29kg system.

NGC MQ-4C Triton for US Navy

orthrop Grumman has delivered the first operational MQ-4C

Triton UAV to the US Navy facility at Point Mugu,
providing the service with unparalleled endurance and 360 degree
coverage that allows for a vastly expanded maritime intelligence,
surveillance and reconnaissance (ISR) mission. Naval Base Ventura
County Point Mugu is location to the maintenance detachment of
Unmanned Patrol Squadron (VUP)19, with the first two operational
Triton aircraft for employment at Guam, scheduled next year. VUP-
19, the Navy’s first unmanned patrol squadron, is based at Naval
Air Station Jacksonville, Florida. Pilots and operators will fly the
unmanned Triton aircraft from NAS Jacksonville.

Saab and Raytheon teaming on AT4

aab and the Raytheon Company are teaming to cooperate on
development of new weapons systems for infantry forces to
meet near-term US and international requirements. The companies
will look into bringing new capabilities to Saab’s Carl-Gustaf
reloadable and AT4 disposable and shoulder launched weapon
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systems. The Carl-Gustaf weapons system, is a world-leading weapon
system within the support weapon category, has been constantly
modernised and enhanced to meet users’ changing needs. The latest
version, the Carl-Gustaf M4/M3E1, reduces the weight from 10
kg/22 Ibs to less than 7 kg/15.5 Ibs.

V-22 Osprey fleet exceeds 400,000
flight hours

he Bell Boeing V-22 fleet of tiltrotor aircraft, including both

CV-22 and MV-22 variants, has surpassed the 400,000-flight
hour milestone, the V-22 Osprey continuously deployed since
entering service in 2007 with the United States Marine Corps
(USMC) and the Air Force Special Operations Command (AFSOC)
in 2009. The aircraft has seen extensive action in Afghanistan as part
of Operation Enduring Freedom, in Iraq as part of Operation fragi
Freedom, and as part of a US Central Command (USCENTCOM)
Special Purpose Marine Air Ground Task Force (SPMAGTE)
supporting a long-range rapid reaction/crisis response force.

IAl's SATCOM Terminal for fighters

Israel Aerospace Industries (IAI) has received first order for its
revolutionary SATCOM (Satellite Communication) terminal
with a conformal electronic-steered antenna for fighters with ELTA’s
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LK-1882T SATCOM network system installed on “very

advanced Western fighters”, with first deliveries planned for
2021. This network system is the latest technology developed by
ELTA Systems Ltd., a group and subsidiary of IAI (IAI/ELTA).

CAE built C295 full-flight simulator

for Poland

he Polish Air Force has recently installed a CAE-built C295

full-flight simulator (FFS) located at the 8th Air Base Krakow-
Balice in Poland in support of their fleet of 16 Airbus Defence and
Space C295 aircraft. The C295 FES was developed by CAE in
cooperation with Airbus Defence and Space and is equivalent to
Level D, the highest qualification for flight simulators. The C295
FFS features the Open Geospatial Consortium Common Database
(OGC CDB) architecture, an international standard for the creation
of synthetic environment databases.

Saab RBS 70 ordered by Brazilian Army

Saab has received an order from the Brazilian Army for deliveries
of the RBS 70 VSHORAD (Very Short Range Air Defence)
system, deliveries to take place during 2018-2019. The RBS 70
system is in-service with the Brazilian Army and the system played
an important role in the protection of the 2016 Olympics in Rio de
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Janeiro. The contract signed between Saab and the Brazilian Army
includes man-portable launchers, training simulators, camouflage
systems and associated equipment for operators and maintainers.

RBS 70 and RBS 70 NG with Irish Army
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he Irish Army has conducted a live firings exercise with RBS

70 and the RBS 70 NG "to enhance their soldiers operational
capability to engage both aerial and static targets” at the Bofors
Test Centre in Karlskoga, Sweden. Besides simulated training and
technical support, the soldiers fired ten missiles against aerial and
static surface targets. Eight missiles were fired from the RBS 70
system against both target types and two missiles were fired from

the latest generation, the RBS 70 NG, also at both target types.

Saab AT4 Systems for US Army

aab has received an order from the US Army for the shoulder-

launched AT4CS RS (Confined Space Reduced Sensitivity)
anti-armour weapon system with delivery to take place in 2019.
The AT4CS RS is a fully disposable, preloaded weapon system with
a specially developed, unique shaped-charge warhead that delivers
outstanding behind-armour effect inside the target. It weighs less
than 8 kg and has an effective range of 20 to 300 metres. The AT4
family is a range of lightweight, man-portable, fully disposable
weapons characterised by ease of use and handling offers great
flexibility and is not limited to combating tanks and heavy combat
vehicles.

Pratt & Whitney Next-Generation

Geared Turbofan

Pratt & Whitney recently completed over 175 hours of
ground testing of a next-generation Geared Turbofan (GTF)
engine propulsor technology as part of the Federal Aviation
Administration’s (FAA) Continuous Lower Energy, Emissions
and Noise (CLEEN) programme, an FAA NextGen initiative to
accelerate the development of environmentally-friendly aircraft
technologies. This advancement builds on the completion of 275
hours of fan rig testing of the technology in 2014 and 2015. The
demonstrator used an existing development engine from a certified
Geared TurboFan product to validate the performance capability
of a second-generation, ultra-high bypass fan design.

Elbit CCS for “customer in Asia-Pacific”

Ibit Systems Ltd. has been awarded a US$300 million contract,

for the supply of command and control systems to a “customer
in Asia-Pacific” The project will be performed over the next three
years. Bezhalel (Butzi) Machlis, President and CEO of Elbit
Systems, commented: “We are proud to be selected to provide a
command and control solution, which is based on Elbit Systems
cutting-edge technologies and operational experience. We are
considered as one of the world’s leaders in the command and
control field and we trust that other customers will follow this

Asia-Pacific customer”.
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Continued developments
world of Airbus

in the

Airbus and Bombardier
announce CSeries Partnership

Airbus and Bombardier are to become
partners on the CSeries aircraft programme.
as per an agreement that brings together
Airbus’ global reach and scale with
Bombardier’s newest, state-of-the-art jet
aircraft family, “positioning both partners
to fully unlock the value of the CSeries
platform and create significant new value
for customers, suppliers, employees and
shareholders.” Under the agreement,
Airbus will provide procurement, sales
and marketing and customer support
expertise to the CSeries Aircraft Limited
Partnership (CSALP), the entity that
manufactures and sells the CSeries. Airbus
will acquire a 50.01% interest in CSALP.
Bombardier and Investissement Québec
(IQ) will own approximately 31% and 19%
respectively. CSALP’s headquarters and
primary assembly line and related functions
will remain in Québec, with the support of
Airbus’ global reach and its scale. Airbus’
global industrial footprint will expand with
the Final Assembly Line in Canada and
additional CSeries production at Airbus’
manufacturing site in Alabama, US.

The single aisle market is a key growth
driver, representing 70% of the expected
global future demand for aircraft. Ranging
from 100 to 150 seats, the CSeries is ‘highly
complementary’ to Airbus’ existing single
aisle aircraft portfolio, which focuses on the
higher end of the single-aisle business (150-
240 seats). The world class sales, marketing
and support networks that Airbus brings
into the venture are expected to strengthen
and accelerate the CSeries’ commercial
momentum. Additionally, Airbus’ supply
chain expertise is expected to generate
significant CSeries production cost savings.

A330neo in maiden flight

The first A330neo flew on 18 October at
Blagnac in Toulouse for its maiden flight
over south-western France. The aircraft,
MSN1795, is an A330-900 and the first

of three certification flight-test aircraft

All on board ! (left to right) Pierre Beaudoin, Bombardier Chairman of the board Tom Enders, Airbus
CEO Alain Bellemare, Bombardier President & CEO Fabrice Brégier, Airbus COO & President of Airbus

Commercial Aircraft

to fly, powered by the latest technology
Rolls-Royce Trent 7000 turbofans. The
A330neo’s certification development
programme itself will last around 1,400
flight-test hours. This will comprise 1,100
flight hours for the A330-900 campaign to
achieve its respective EASA and FAA Type
Certification around the middle of 2018,
plus 300 flight hours for A330-800 version,
which will be certified in 2019. Overall, the
full A330neo Family flight-test campaign

will be performed by three certification
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flight-test aircraft, plus the first production
aircraft (the latter to validate the Airspace
cabin prior to EIS).

Launched in July 2014, the latest
generation of Airbus’ widebody family,
the A330neo builds on the A330’s proven
economics, versatility and reliability while
reducing fuel consumption by a further 14
per cent per seat. The NEO’s two versions
— the A330-800 and A330-900 — will
accommodate 257 and 287 passengers
respectively in a three-class seating layout,




are powered by the latest-generation Rolls-
Royce Trent 7000 engines, accommodate
up to 10 more seats, offer new “Airspace”
cabin amenities, and feature a new larger
span wing with Sharklet wingtip devices.

Emirates welcomes the 100"
A380 to its fleet

On 3 November Emirates celebrated the
milestone delivery of its 100" Airbus A380
aircraft at a special ceremony in Hamburg,
at the manufacturer’s delivery centre Sheikh
Ahmed bin Saeed Al-Maktoum, Emirates’
Chairman and Chief Executive attended the

ceremony along with Sir Tim Clark, President
Emirates Airline; Tom Enders, Airbus Chief
Executive Officer; Dominic Horwood, Rolls-
Royce, Director - Customer and Services; Ali
Al Ahmed, UAE Ambassador to Germany
and Frank Horch, Senator for Economy,
Transport and Innovation of the Free and
Hanseatic City of Hamburg.

Powered by Rolls-Royce engines,
Emirates’ 100™ A380 is configured in three
cabin classes, with 14 private suites in First
class, 76 seats in Business and 426 scats
in Economy. It also features the airline’s
newly revamped Onboard Lounge and was
also displayed at the Dubai Air Show 2017.

Emirates is the world’s largest operator
of the A380, flying this double-decked jet
to 48 cities on six continents. Including
one-off flights, special commemorative
services, test flights and other operational
deployments, over 70 airports have

welcomed the Emirates A380. In the
2016/17 financial year, Emirates received a
record 19 new A380 mega airliners.

Airbus’ BLADE laminar flow wing

demonstrator in first flight

Airbus’ A340 laminar-flow BLADE test
demonstrator aircraft (A340-300 MSNO0O01)
made its maiden flight for the EU-sponsored
Clean Sky BLADE project. The “Flight
Lab”, took off from the Tarbes acrodrome
in southern France and after a series of
successful tests landed at Airbus’ facilities
in Toulouse Blagnac. The overall flight

time was 3hrs/38mins. The BLADE project
— which stands for “Breakthrough Laminar
Aircraft Demonstrator in Europe”— is tasked
with assessing the feasibility of introducing
the technology for commercial aviation.
It aims to improve aviation’s ecological
footprin, bringing with ita 50% reduction
of wing friction and up to five percent
lower CO, emission. Airbus’ A340 Flight
Lab is the first test aircraft in the world to
combine a transonic laminar wing profile

with a true internal primary structure. A
key goal of BLADE is to be able to measure
the tolerances and imperfections which can
be present and still sustain laminarity. To
this end, Airbus will simulate every type of
imperfection in a controlled manner, so that
at the end of the campaign the tolerances for
building a laminar wing will be fully known.
The flight lab will perform around 150 flight

hours in the coming months.

Thales to train A400M pilots

As part of a long-standing relationship
between the two companies, Airbus has
awarded Thales a contract for a further two
new A400M military training simulators the
French and German air forces to received
these new simulators in 2019 and 2020.
The two new simulators will enable A400M
crews to train in complex missions such as
in-flight refuelling and low-level tactical
operations in a safe environment. Thus far,
Thales has delivered five system for A400M
FFS and two Flat Panel Flight-Training

Devices to France, Germany, the UK and
the International Training Centre in Sevilla
and a sixth FFS will be delivered to Spain
in 2018. Thales is the only provider of
A400M Flight Simulators through OCCAR
(Organisation Conjointe de Coopération en
matiére d’ARmement). In France, Thales is
also an Airbus industrial partner for support
operations for the Airbus A400M training
centre at the French Air Force’s Orléans-
Bricy 123 base.
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Nonstop from Irkut

n 17 October 2017, the first
test MC-21-300 aircraft flew
from the Irkutsk Aviation Plant

to the Flight Research Institute MM
Gromov (Ramenskoye, Moscow Region),
to continue flight tests, flying nonstop for
4,500 km over 6 hours at an altitude of
10,000 metres. Oleg Kononenko, the test
pilot and flight crew commander, stated,
“The flight went in standard mode. All
aircraft systems operated without incident.”

Yuri Slyusar, the President of United
Aircraft Corporation (UAC) and Irkut
Corporation stated: “Today we open a
new milestone of the MC-21 programme.
Ahead, there is a continuation of flight and
ground tests, introduction of new aircraft,
into test programme, certification and
initiation of serial production. Together
with Irkut Corporation, a number of
UAC enterprises, our partners from Rostec
Corporation and leading foreign companies
are participating in the MC-21 programme
and with this, the programme moves our

enterprises to the a technological level and
ensures the professional growth of our
specialists.”

Oleg Demchenko, the First Vice-
President and the Chief Designer of Irkut
Corporation said, “Flight tests of the MC-21

sk to Zhukovsky

aircraft performed at Irkutsk Aviation
Plant, together with the long flight (from
Irkutsk to Ramenskoye) proved declared
aircraft characteristics. From today, tests
will continue at the Flight Test and
Development Facility of Yakovlev Design




Bureau. A new hangar with an up-to-date
complex for collection, processing, and
storage of testing information, has been
built for MC-21 basing.”

The new generation MC-21-300 with
capacity of 163 to 211 passengers targets
the largest segment of the aviation market,
providing passengers with a qualitatively new
level of comfort, with the widest fuselage
diameter of any narrow-body aircraft. This
design decision significantly increases space
for each passenger, ensures free passage of
passengers and service trollies in the aisle,
and shortens in airport turnaround time. The
MC-21 also has an innovative ergonomic
flight deck complete with advanced technical
solutions in aerodynamics, engines and
avionics.

The MC-21 “is superior to existing
counterparts in terms of flight-technical
characteristics and efficiency. The major
contributor to the enhancement of flight-
technical characteristics is the wing made
of polymer composite materials, developed
for narrow-body aircraft with a capacity
of over 130 passengers. As a first, the
airliner is offered to the customers with
two options of power plant: PW1400G
from Pratt & Whitney (USA) or PD-14
from United Engine Corporation
(Russia). New-generation engines feature
reduced fuel consumption, low noise and
hazardous emissions. MC-21 aircraft meets
prospective environmental requirements.”
Projected reduction of direct operational
costs for MC-21 is 12-15% lower than
its counterparts. The initial portfolio
of firm orders for 175 MC-21 aircraft
provides utilisation of production capacity
in the coming years. All firm contracts
are prepaid for. For implementation of
the MC-21 programme, competence
centres have been established in Russia
for development and manufacturing of
components made of composite materials.
With the purpose of introduction of new
technologies, the “radical modernisation”
of manufacturing facilities of Irkutsk
Aviation Plant (the affiliate of Irkut
Corporation) and a number of aviation-
building and related enterprises has been
implemented. Currently, the first test
aircraft is undergoing flight tests, the
second test aircraft is undergoing static
tests at TsAGI. Four more examples are
being built at Irkutsk Aviation Plant.
Starting next year, they will be gradually
introduced into the test programme.
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Pre_sident of UAC and Irkut at
Irkutsk Aviation Plant

uri Slyusar, President of United Aircraft Corporation (UAC) and Irkut

Corporation visited Irkutsk Aviation Plant in end September 2017 and
evaluated the second stage of MC-21 factory completion tests. “The aircraft
undergoes tests successfully in accordance with the schedule. We gradually
expand operational envelope in altitude, speed, and weight. Recently, the aircraft
has reached the altitude of 10,000 metres and speed of 900 km/h. For today, the
aircraft confirms to all declared characteristics,” stated Yuri Slyusar. Currently,
four MC-21-300 test aircraft are under construction. By the end of this year, the
second aircraft is planned to be transferred to the Flight Test Facility of the plant.
Progress of Irkut Corporation’s military programmes was also discussed. Yuri
Slyusar expressed confidence that all contract obligations on aircraft deliveries
to the Russia’s MOD and foreign customers would be timely implemented while
plans on future state and export orders for Su-30SM, Yak-130, Yak-152 aircraft
were also reportedly discussed.
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Full Speed Ahead !
Russia’s submarine building
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' Launch ceremony for Knyaz Vladimir (photo: Oleg Kuleshov)

The Sevmash shipyard launched the first modified Borei-class (Project 955A) nuclear ballistic missile
submarine in November. Meanwhile, construction of improved Lada-class conventional submarines
continues apace at Admiralty Shipyards in Saint Petersburg.

’ | Yhe fourth Borei-class SSBN, and the
first of the series to be built to an
updated new standard, was launched

at the Sevmash shipyard in Severodvinsk

on 17 November 2017. The boat, named

Knyaz Viadimir (Prince Vladimir, named

for Vladimir the Great), is a Project 955A

design, as opposed to the earlier vessels of

the class that were designated Project 955.

The Russian MoD has ordered a total of

eight Borei-class vessels, with three already in

service and the remainder all under various
stages of construction.

Project 955, developed by the Rubin
design bureau, dates to the mid-1980s. The
first vessel, Yuri Dolgorukyi (Yuri the long-
armed, named for the founder of Moscow)
was laid down in 1996, but Russia’s well-
documented financial difficulties in that
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Rubin CEO Igor Vilnot looks up at Knyaz Vladimir during
the boat’s launching ceremony (photo: Oleg Kuleshov)
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decade delayed the construction process
to 2000. The second and third boats were
laid down in 2004 and 2006, respectively.

‘These first three Borei-class submarines
were designed some thirty years ago, and
their construction commenced using parts
from unfinished Akula— and Oscar—class
submarines at Sevmash. The design of the
first ‘new build’ submarine of the class,
Knyaz Vladimir, was therefore modified
to reflect the fact that it would be built
from scratch and updated to more modern
standards. This design evolved into the
Project 955A classification, with broadly
similar specifications to the first three ships,
but improved noise characteristics, newer
on-board systems and sensors, and some
minor physical changes. For instance, the
distinctive forward swept sail of the first
three submarines will be replaced with a
more conventional implementation on
the 955A.

Russian President Vladimir Putin had
attended the keel-laying ceremony for Knyaz
Viadimir in 2012, where he said, “We plan
our actions based on the notion that our
country should remain among the leading
maritime nations. First of all, this is about
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further development of the naval component
of the Nuclear Triad, and about the navy’s
contribution to maintaining global parity.
By 2020 [the naval component of the Triad]
will be upgraded substantially, through
commissioning of eight new nuclear
submarines of the Borei class”. As he spoke,
Yuri Dolgorukyi was completing acceptance
trials, Aleksander Nevski was commencing
harbour trials, and Viadimir Monomakh
was under construction. Since then, the
programme has proceeded broadly to plan,
with three submarines operational: Yuri
Dolgorukyi in service with the Northern
Fleet, and Aleksander Nevski and Viadimir
Monomakh with the Pacific Fleet.

With the remaining four vessels of
the Borei-class already under construction
to the Project 955A standard, a further
more comprehensively modified variant is
already under consideration. At a Russian
MoD meeting in early November, General
Valery Gerasimov, Chief of the General
Staff of the Armed Forces of Russia, noted
that a “nuclear-powered underwater cruiser
Borei-B with upgraded characteristics is
being developed.” Meanwhile, an all-new
future class of Russian nuclear submarines,
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Kronshtadt under construction at the Admiralty Shipyards (photo: Rubin)
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tentatively named ‘Husky,” is also under
development, with preliminary concepts
likely to be finalised in 2018.

Lada-class revival

The Lada-class diesel-electric submarines
Kronshtadt and Velikiye Luki, second and
third boats of the class, are at advanced stages
of construction at Admiralty Shipyards in
Saint Petersburg.

In October, the last hull butt on
Kronshtadt was welded, completing the
submarine’s principal structural work.
Pipelines and various auxiliary systems
are now being installed in the hull, along
with electrical equipment, a shaft line and
various optronics masts. On Velikiye Luki,
the forward and aft pressure hull sections
are complete and hydraulic tests of both
sections have been carried out.

These two new boats feature a raft of
improvements identified during trials and
operation of the lead Lada-class vessel,
Sankt Peterburg. At the Army 2017 defence
show held near Moscow in August, Russian
Deputy Defence Minister Yury Borisov
confirmed that the Russian government
would order a further two Lada-class boats,
taking the class to at least five vessels

—--_



“Take Charge and Move Out” !

TACAMO Submarine communication systems

’ | Yhe Indian Navy is well regarded
as perhaps the pioneer among the
Services in strategic thinking and

has long anticipated its value as a potential

key component of India’s emerging,
albeit closely guarded, nuclear-doctrine.

It was apparent from the outset that

nuclear-powered ballistic missile armed

submarines (SSBNs) would constitute
the most reliable element among assured
retaliatory nuclear-strike platforms, for
their inherent “stealth” attributes, for being
mobile, submerged and out of reach of
most electromagnetic frequency bands for
detection. A similar view was forcefully held
by the legendary Russian Admiral of the

Fleet Sergey Georgyevich Gorshkov, and

knowing his personal influence

on the Indian Navy’s strategic
thinking and formulation, this
was hardly surprising.

Decades later, not only has
an Indian Navy SSBN in the
shape of INS Arihant initiated
operational patrol, the strategic
punch is being incorporated
in conventional hunter-killer
submarines (SSK) in the form
of specific BrahMos supersonic
cruise missiles. The potential
is also inherent in possible
Indo-Israeli developments in
missile technology, especially
in areas of Inertial Navigation Systems
(INS) and terminal guidance. Yet to be
really effective in the strategic sense, the
submarines in the area of situational
awareness remain inherently handicapped
because of their “isolationist nature” and
need to be contacted and commanded by
National Command Authority (NCA), to
issue launch orders, the absence of which
cripples the formidable strategic platform
and renders it virtually impotent.

Thus little wonder the Indian Navy
attached high priority to submarine
communications even decades ago and
subsequently anticipated the importance
of Very Low Frequency (VLF) underwater
transmissions. As part of an ambitious
naval modernisation programme during
the mid-1980s the Indian Navy had

constructed a VLF broadcasting station
in Tamil Nadu. Although not publicly
declared, it was reported that the United
States, the undisputed leader of submarine
communications actively collaborated in the
project, which was completed in September
1986. This facility needs to be viewed as an
“initial step” in the quest of development
of underwater Very Low Frequency/
Extremely Low Frequency (VLF/ELF)
and laser communications for effective
coordination of the submarines with
the India’s NCA. News reports indicate
commissioning of INS Kattabomman VLF]
ELF station in 2014. However it remains
unclear whether it is a new facility or a
modernised existing type.

A US Navy Boeing E-6B Mercury TACAMO
aircraft (photo: Jason Grant)

The operational VLF facility is used by
the Indian Navy to communicate with its
SSK fleet of Russian Kilo Class and German
Class Type 209 with trailing communication
buoys at periscope depth of 10 to 20 metres.
After the nuclear-powered INS Aribant
became operational, the VLF facility
permits India’s NCA to issue launch orders
to the submerged submarines at periscope
depth. VLF waves propagate to almost a
quarter of the globe away and are generally
immune to atmospheric disturbances caused
by nuclear detonations. Extremely Low
Frequency (ELF) waves on the other hand
can penetrate to depths of 100 metres but
a huge overland infrastructure needs to be
built up with at least 80 km long antennae.
In this context, as far back as 1986,
researchers from the Defence Electronics
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Applications Laboratory, Dehra Dun, after
reviewing the effects of nuclear radiation
and EMP on VLF/ELF communication
systems, concluded that “ELF radio
communication was the only reliable
means which could withstand the effects of a
nuclear holocaust and was least disturbed by
the EMP generated by nuclear explosion”.
Subsequently classified research and
development in these areas was carried out
by the National Institute of Oceanography,
Goa, Indian Institutes of Technology
(IITs) Madras and Bangalore, and Defence
Electronics Applications Laboratory, Dehra
Dun, although the system in principle
relies on fixed terrestrial infrastructure
and thus vulnerable to enemy strikes.
However on the negative side,
the small bandwidth of VLF
transmission limits the rate of
transmission of data, usually
allowing only the operation
of slow Teletype messages.
Moreover the large terrestrial
and static VLF/ELF facility
would be vulnerable to enemy
strikes as even if the facilities
are shifted deep underground
in “hardened” shelters, the vital
and critical communication
antennae would have to be
located above ground and
would remain vulnerable.
Thus Indian Navy is left with no
other option but to develop, ideally
with United States assistance, an airborne
VLF transmitter similar to the United
States Navy (USN) “Take Charge & Move
Out” (TACAMO) to ensure survivability
of its VLF facility and thus retaining the
critical sub-surface nuclear punch. For
TACAMO missions the USN initially
utilised EC-130A/Q Hercules platforms
with a powerful 200 KW transmitter
providing the VLF transmissions through
a 10 km long trailing wire antennae with
a drogue parachute at the end. During
transmission the aircraft maintained a
flight-profile in a continuous tight circle,
which resulted in over 70% of the wire
hanging straight down and acting as a
relatively efficient vertical antenna.
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A Soviet Tu-142MR submarine
commurﬁbtion—aﬁ'éﬁz?f (photo: US EoD)

Presently the undisputed lead of United
States in the area of VLF TACAMO
technology is forcefully represented by the
Electro Magnetic Pulse (EMP) hardened E-6
Mercury airborne platforms of the United
States TACAMO Communications System
providing survivable communication links
between the United States NCA and
Strategic Forces. They are operated by USN
VQ-3 Tronmen’ and VQ-4 ‘Shadows,” Fleet
Air Reconnaissance Squadrons under the
Navy Strategic Communications Wing.
These have their home at Tinker Air Force
Base (AFB) in Oklahoma, but also routinely
forward deploy out of Travis AFB in
California and Patuxent River Naval Air
Station (NAS) in Maryland. A derivative
of the classic commercial Boeing 707,
in-flight refuelling capability ensures E-6
mission ranges of over 6000 nautical miles
and endurance of up to 72 hours, thanks
to four economical CFM-56-2A-2 high
bypass ratio turbofan engines with thrust
reversers. The VLF transmitter’s limited
bandwidth is still enough to transmit
Emergency Action Messages (EAM),
ranging from execution of limited to full-
scale nuclear strikes. The E-6 complements
United States ground-based strategic Global
Operations Centre in Nebraska, along with
land-based transmitters for communicating
with the nuclear triad by maintaining
the communication link between the
United States NCA and nuclear forces,
even if ground-based command centres
are destroyed by an enemy first strike.
Interestingly, France also operated its own
TACAMO aircraft until 2001 that included
four modified Transall C-160H Astarté,

which maintained VLF communications
with the French SSBN fleet.

A further enhancement in the
form of E-6B fulfils both TACAMO
and Airborne National Command Post
(ABNCP) missions by incorporating a
subset of United States Strategic Command
(USSTRATCOMM) EC-135 Looking
Glass ABNCP equipment into the E-6
platform along with battle staff positions as
determined by USSTRATCOMM (J36).
The result is a formidable dual-mission
aircraft capable of fulfilling either the E-6A
mission or the airborne strategic command
post mission and is equipped with an Ultra
High Frequency (UHF) Airborne Launch
Control System (ALCS) capable of launching
United States Inter Continental Ballistic
Missiles (ICBM). With at least a pair of E-6
always airborne, the mobility and flexibility
of E-6B provides a survivable Command,
Control and Communications (C3) force
management for the United States NCA via
multiple frequency-band communications.
The E-6’s crew was expanded from fourteen
to twenty-two for the command post
mission. Additional UHF radios give the
E-6B access to the survivable MILSTAR
satellite communications network, while
the cockpit is upgraded with new avionics
and instruments from the Boeing 737NG
airliner. The E-6B can be distinguished in
photos by its additional wing-mounted pods.

Meanwhile, in a series of technological
breakthroughs attention has shifted to
laser-based underwater communications.
There is an optical window in the blue-
green part of the laser spectrum, which
enables transmission to penetrate the
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ocean to substantial distances to depths
of 500-700 metres. Power requirements
are considerable and the system, at least
presently, cannot be installed in artificial
satellites. Thus as a tactical improvisation
the laser is made ground based, preferably
mobile, in perfect conjunction with a space
based mirror with adaptive optics being used
to produce a cohesive beam. Significantly,
data transfer rate will be with “unrestricted
speed” somewhat 300 times greater than
the ELF system. Laser communications will
assume priority significance if they become
capable of down-linking satellite imagery
of enemy ballistic missile deployment and
launch, in friendly submerged submarines
to ensure assured retaliatory strike.

In India by the early 1980’s work
proceeded on laser communication links
from the air and ground in a joint project at
the Ocean Engineering Centre and the Laser
Communication Laboratory, IIT Madras
so that by 1985 an experimental facility
for measuring the attenuating effects of the
ocean surface on laser beam penetration
was already in operation. It was concluded
“that (hindrance by) ocean waves were not a
serious drawback in a laser communication
link, as long as the laser had sufficient power
to penetrate the atmosphere twice and
penetrate ocean water for a distance up to
several hundred meters”. Measured values
of attenuation coefficients, for ocean waters
collected from the Arabian Sea and the Bay
of Bengal, were presented in due course
with the region of minimum attenuation
for pure particle-free sea water, were found
to be 450-500 nm.

Sayan Majumdar



Saab’s Swordfish MPA:

Multi-Role Marltlme Air Power
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Maritime Patrol Aircraft (MPA).

Detailed design studies have expanded
operational capabilities, adding new mission
equipment and a significantly expanded
operational payload. “The Swordfish MPA
is the smart solution for the full range of
real-world maritime missions that modern
customers demand.”

The Swordfish is a strategic, multi-role
asset that combines the latest operationally
proven sensors with Bombardier’s ultra-
long range Global 6000 platform. “It is a
maritime patrol system that can fly further,
stay longer on station and deliver superior
results in every task that MPAs are required
to fulfil across the complete spectrum
of national, international and coalition
missions.”

Recent product development milestones
at Saab and Bombardier have validated
a significant increase in the available
payload carried on Swordfish’s four NATO-
compatible hard points. Swordfish can
now be armed with up to six lightweight-
torpedoes for the anti-submarine role.
Swordfish can also carry the Saab RBS 15EF
anti-ship missile or a mix of missiles and
torpedoes to assure total sea control in every
aspect. Apart from weapons, the platform
can also carry four search-and-rescue pods
“underlining its multi-mission capability
across the maritime domain.”

f ; aab continues to enhance the Swordfish
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Another capability that sets the
Swordfish apart from competitors is its
ASW suite with a world-leading acoustics
processor, magnetic anomaly detector
(MAD), gravity-launching systems and
an operational load of around 200 A, F
and G size sonobuoys. This complete and
highly-capable ASW suite enables Swordfish
to locate, track and classify the most
advanced, high-threat sub-surface targets
for several hours, with a higher probability
of detection.

“We have invested heavily to produce an
MPA at the peak of operational capability
today and future-proofed for decades to
come when new technologies, such as
unmanned systems, come online. Anti-
submarine warfare is the cornerstone of any
MPA and we can draw on Saab’s unique
design insight into submarines and airborne
ISR, underwater weapons and sensors,
together with decades of experience from
our valued partners including GDMS-
Canada, CAE and leading sonobuoy
specialists Ultra Electronics UK. The result
is an MPA optimised for the demands
of ASW, especially at low-level, which is
where the game is truly won or lost. The
need to classify targets from a passive source
remains as relevant as ever and is enhanced
by confirmation from other sensors such as
the MAD,” says Gary Shand, sales director
at Saab business unit Airborne ISR.
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In parallel with the Swordfish, Saab’s
multi-role and swing-role GlobalEye
AEW&C system continues its successful
progress with three units in production and
scheduled for on-time delivery. Swordfish
shares around 70 per cent commonality
with its GlobalEyesistership including
the Global 6000 platform, mission
management system, electronic warfare
and self-protection systems, AESA radar,
electro-optics, AIS and the majority of
communications systems.

The Swordfish was launched at the 2016
Singapore Air Show and Saab has since
received substantial interest from potential
users in every corner of the world, many
of whom are already experienced MPA
operators.

“We are very encouraged by the
increasing interest shown in the Swordfish
MPA. We have a fantastic product that
offers a high-end, strategic capability with
much lower acquisition and operating
costs compared to airliner equivalents. Our
dialogue with the market and the wider
anti-submarine warfare community shows
there is a clear requirement for a fast, long-
range, multi-mission MPA that performs
across a range of profiles with smarter ways
of operating to reduce costs. Saab continues
to invest in this programme and we know
that we can deliver a system that will change
forever the way users think and act in in the
maritime domain,” says Emilien Saindon,
head of sales and marketing, Saab business
unit Airborne ISR.

As proliferation of submarines around
the world continues to increase, many
countries have a growing need to replace
existing, ageing MPA platforms. Regional
maritime disputes, anti-piracy, terrorism
and security of national waters, borders and
lines of commerce mean that the demand
for multi-role ISR air power has never
been more pressing. “Saab is committed to
expanding its presence in Asia Pacific and
working with local industries in the region
to deliver, support and sustain the Swordfish
MPA far into the future.”

Courtesy: Saab
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Safran unveils the Aneto family

New range of turboshafts for super-medium and heavy helicopters

its brand new Aneto family of high

power turbine engines at Helitech
International in London in October 2017.
Designed for the growing super-medium
and heavy helicopter market, it incorporates
ground-breaking technologies, developed as
part of the Safran Helicopter Engines R&D
roadmap. The Aneto family will feature
several models covering a power range from
2500 shp to over 3000 shp.

As Bruno Even, Safran Helicopter
Engines President said, “Launching the
Aneto engine family in Helitech marks
a major milestone for Safran Helicopter
Engines. It is the result of a long and
sustained strategy of technology acquisition
and maturation. Today, we are in position
to bring to the market a new generation
and competitive engine solution for the
super-medium and heavy helicopter market,
ready to enter service in the fourth quarter
of 2018. We are convinced that Aneto will
offer a new level of performance coupled
with reduced operating costs.”

The 2,500 shp model, named Aneto-1K,
has been selected by Leonardo (formerly
AgustaWestland) to power its twin-engine
AW189K. First flight of the Aneto-1K fitted
to this helicopter has taken place on March
2017 and entry into service is scheduled
for the fourth quarter of 2018. Aneto-1K
EASA certification is on track to meet that
timetable.

Gian Piero Cutillo, Managing Director
Leonardo Helicopters, stated, “We are
pleased that the AW189K will be the first
helicopter to feature an Aneto engine.
This new turboshaft engine will offer

Safran Helicopter Engines unveiled

our customers a high
level of performance and
further extend the capabilities
and versatility of our super medium
platform, particularly in hot and high
conditions. Operators will also benefit from
Safran’s longstanding experience in the
helicopter market as well as from its strong
worldwide support network.”

Safran believe that the Aneto engine
family brings significant benefits to
customers: “owing to an exceptional power-
to-volume ratio, it offers 25 % greater power
(when compared to existing engines of same
volume), contributing to increased mission
capabilities especially during demanding
missions requiring more power such as
offshore, search and rescue, fire-fighting
or military transport, as well as better
performance in ‘hot and high’ conditions.”

The Tech 3000 technological demo-
nstrator is a key building block of the
Aneto family. It enables Safran Helicopter
Engines to validate designs and technologies
capable of delivering up to 15 % better fuel
economy over today’s high power engine
models. These new technologies will be
gradually incorporated in the Aneto models,

LAneto-IK has been selected by Leonardo to power its twin-engine AW189K

VAYU

depending on the power requirements and
entry-into-service timeframe, resulting in
improved range and payload and reduced
environmental footprint.

Aneto features higher reliability and
safety. Its maintainability has been optimised
with fewer scheduled maintenance tasks and
longer maintenance intervals, and this new
range will have connected features like
health monitoring (predictive maintenance)
and will be fully compatible with BOOST,
Safran’s online engine maintenance
management service.

Although designed for next generation
rotorcraft, Safran feel that “Aneto is also a
perfect drop-in engine solution for existing
models.”

Safran Helicopter Engines has
traditionally named its engines after
features in the Pyrenees Mountains that
overlook the firm’s Bordes headquarters.
Arriel is a famous peak near the French-
Spanish border, Arrius is the name of a
high-altitude lake, and Makila refers to a
traditional Basque hiking stick. Following
this convention, Aneto is the name of the
tallest mountain in the Pyrenees, at a height
of 3,404 metres, which the company says
reflects “a commitment to push the limits
higher both in terms of technical and in
service performance. It also symbolises new
levels of power and performance we are now
able to reach.”



Hush!

Safran to make aircraft quieter

laboratory of Le Mans University

in France inaugurated an industrial
research unit specialising in innovative
acoustics materials for the aerospace
industry. This research partnership is part
of the group’s wider efforts to reduce levels
of noise produced by airplanes. Dominique
Collin, an eminent acoustics expert at Safran
details the project:

First, it is worth pointing out where
this noise actually comes from. On the
one hand, it comes from the propulsion
system, as the turbojet noisily expels hot
air and the turbofan noisily turns its rotors.
On the other hand, the noise comes from
turbulence in the flow of air over the
airplane’s structure: landing gear, propelling
nozzle, flaps, etc. These are the sounds that
cause “noise pollution” for residents around
airports. Safran is doing all it can to reduce
this. Beyond certification criteria, which
are increasingly stringent, Safran wants
to go further in responding to the specific
requirements of certain airports. These are
even more demanding than regulations. All
these efforts form part of the objectives of
ACAREI: halving the noise heard by 2020
than in 2000 and 65% less by 2050.

In aero-engines, an increase in the
bypass ratio (the relationship between the
flow of hot air the flow of cold air), achieved
by widening the turbofan’s diameter has
greatly contributed to progress made over
the past 40 years, and has reduced the
speed at which air is expelled and therefore
the turbojet’s noise. Today, efforts focus
more on reducing noise produced by the
turbofan itself. The company is optimising
the shape of rotors with modeling based
on the physics of mechanism that produce
noise and improving the efficiency of sound-
absorbing materials fitted on the inner
linings of nacelles and engine casings. Safran
believes that the acoustic footprint of aircraft
on the ground has been reduced by 75%
overall in four decades. With the CFM56,
introduced on the market in the 1990s, and
the new LEAP engine, an improvement of
12 decibels on average has been achieved.

The group is involved in demonstration
programmes like Clean Sky 2, for producing

In April 2017, Safran and the acoustics
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next-generation engines, whether those with
an ultra-high bypass ratio or systems like the
Open Rotor. It also supports basic research,
particularly through industrial research
units. As such, following ADOPSYS2
for aeroacoustics, Safran is co-funding
the MACIA3 research unit specialising

in acoustics materials. These are two key
areas of research for Safran. Industrial
research units bolster their ties with partners
and integrate issues into doctoral theses
undertaken by students. In this manner the
company can test ideas more quickly and
speed up innovation.

PowerdJet produces 300" SaM146 engine

owerdet has manufactured the 300th SaM146 integrated propulsion system

that powers the Sukhoi Superdet 100 regional jet. This milestone highlights
the successful industrial partnership built by Safran Aircraft Engines and UEC
Saturn through Powerdet, their 50/50 joint-venture. Seven years after the first
engine’s delivery, PowerdJet has developed and extended its capacities to keep
up with engine deliveries in line with the requirements of SCAC and is expected
to deliver about 70 powerplants in 2017 and the same in 2018. Powerdet has
already started to discuss with SCAC regarding the number of deliveries in

2019 and 2020.

Within Powerdet, UEC Saturn develops the fan module, the low-pressure
compressor and turbine and is responsible for final engine assembly and ground
tests in its facility in Rybinsk, Russia. Safran Aircraft Engines develops the
high-pressure core, the accessory gearbox, and the control system. The French
company is also responsible for propulsion system integration and flight tests.
Since starting revenue service in 2011, the SaM146 has logged more than
700,000 flight hours and is operated by 15 airlines around the world. In addition,

to optimise its customers‘ operations,
Powerdet provides customers with
tailored solutions like on-wing
maintenance support teams, engine
leasing options, predictive maintenance,
and quick turns. The PowerJet MRO
network includes two certified shops,
one in Saint-Quentin-en-Yvelines near
Paris, and one in Rybinsk, Russia.
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“Ready for the Future”
Royal Jordanian Air Force PC-21s
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The Royal Jordanian Air Force (RJAF) is an air arm with an enviable
reputation. With the recent delivery of the first Pilatus PC-21 trainer
aircraft, the RJAF takes a step forward in their future fighter pilot training

capabilities.

PC-9 M aircraft with Pilatus Aircraft

Ltd in Stans, Switzerland. The PC-9 M
was to replace the CASA 101CC in service
since 1987. The order was amended in April
2016 after further review by the RJAF,
and it was decided to procure eight PC-21
aircraft instead of nine PC-9Ms. An option
for two additional aircraft was converted to
an order in October 2016, and in January
2017 Pilatus announced that the RJAF had
contracted for two more PC-21s.

The role of the PC-21 is basic and
advanced training, to prepare students for
operational fighter squadrons. The RJAF
has 43 F-16MLU multi-role fighters in its
inventory, three squadrons at Al Azraq air
base. The RJAF will soon receive another
15 former Royal Netherlands Air Force
F-16MLU aircraft that have been upgraded
to the M6.5 standard.

By October 2017, all RJAF instructors
had converted to the PC-21, initial training
taking place at Stans, Switzerland, where
two weeks of ground school were followed

In 2015 the RJAF placed an order for 9
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by 20 hours of actual flying in the PC-21.
Training also included 5 simulator flight
sessions. The PC-21s will be delivered
to No. 11 Squadron as part of the King
Hussein College based at Mafraq air base.
The first delivery flight of two PC-21s
involved six stages flown over three days,
with Pilatus ferry pilots landing the two
trainers at Mafraq on 23 August 2017.
Pilatus production test pilot Reto Amstutz
recalled: “The ferry flight was smooth.
That third day we flew from Akkaba in a
40 minute flight to Mafraq.” Amstutz is
a former Swiss Air Force fighter pilot and
has flown the F-18 Hornet. He was also
member of the famous Swiss Air Force
aerobatic team Patrouille Suisse, and is still
a Swiss Air Force reserve pilot flying the
E-5E Tiger II.

At Mafraq, both aircraft were put
through acceptance flights of 40 minutes
each on the day of delivery itself. The
flights consisted of an extract from the
production flight test programme. Through
the production and delivery process, the
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aircraft bear Swiss civil registrations, and
only after customer acceptance are they de-
registered from the Swiss civil register. That
is also when ELT and transponder codes are
changed to customer settings.

The ferry flights included stretches
over water, therefore the ejection seat
personal survival package (PSP) had a
dinghy installed, as well as associated water
survival equipment. After the ferry flight
the packages were replaced by desert PSPs
as per RJAF requirements.

Innovations

The RJAF PC-21s have the new Saab
mission computer installed. “With the
new mission computer came a new Pilot
Memory Module (PMM). In the old days
we did the flight data recording through
a separate recorder. Now the recording
goes through the mission computer. In
the mission planning you can store several
missions on this PMM. You can upload
approach plates for example, or load
different maps in different scales and bring
them up in the Multi Function Displays.
You can define different mission loadouts
and alternate parameters like tactical
parameters. Mission loadout can be air-to-
air or air-to-ground weapons or what you
like for your specific missions or intelligence
line,” says Amstutz.

“We have the hardware installed for
TERPORM, which is basically a tactical
terrain avoidance system. It will work in
VER conditions in any situation, also in
inverted flight. It will not only warn you for
terrain but also for obstacles. Right now we
have started the engineering phase, so it’s
not certified yet. Actual testing will start in a
few weeks time here in Switzerland. When
certification is done the RJAF will get the new
software installed,” according to Amstutz.

Pilatus made a ground-breaking move
in the turboprop trainer class with the
installation of a dual Flight Management
System (FMS) in the PC-21. The RJAF has
Esterline CMC CMA-9000 FMS, which
can be coupled to the auto pilot. Esterline
CMC has also been contract to supply the
cockpit avionics for the RJAF aircraft.



The early PC-21 models had one Global
Navigation System Sensor Unit (GNSSU)
installed. The current PC-21 contains two
CMA-5024 GNS Landing System Sensor
Units (GLSSU). With the GLSSU, RNAV
approaches with lateral guidance can be
flown. Now the PC-21 can do GPS based
precision approaches on a spaced based
augmentation system with vertical guidance.

Advanced Cockpit

Both cockpits are equipped with new state
of the art 6x8-inch active matrix LCD
displays. Both front and rear cockpit have
a centre smart MFD-2068 Multi Function
Display (MFD) that functions as a Primary
Flight Display. Two CHDD-268 side
displays can show additional information
such as radar images or system pages.

The front cockpit has a CMC-4000
Sparrowhawk system Head-Up Display
(HUD) installed including an upfront
control panel. The rear cockpit is equipped
with a ‘repeater’ screen, which shows the
camera picture of the outside world and the
HUD symbology as seen by the pilot in the
front. The HUD has various modes such as
flight mode, target mode or approach mode
where it gives ILS symbology and glide path
guidance. A benefit for Jordanian student
pilots is that the symbology used has been
adapted to RJAF F-16MLU symbology.
To further assist students preparing to fly
the F-16MLU, the HOTAS throttle has
several buttons reassigned through software
to operate the mission systems on the PC-21
as they would on an F-16.

The PC-21 is fully Night Vision
Goggles (NVG) compatible for the latest
generation systems. For now, NVG are
not used by students yet, but in the future
for example operational F-16 pilots will
be able to use the PC-21 for recurrent
NVG training as an alternative to the more
expensive F-16.

Smart Training

A huge step forward in training is the
mission briefing and debriefing suite that
comes with the PC-21. A student can plan
the mission to be flown and load it onto
the PMM via the Mission Planning and
Debriefing System. Once connected to the
aircraft, PMM data can be loaded into the
mission computer. Every system page is
continuously recorded and cockpit images
filmed through the HUD camera are also
stored on the PMM. During debriefing all

this stored data can be retrieved and the
student can replay a flight in 3D.
Simulated air-to-air radar training can
be accomplished by linking ADS-B signals
from other PC-21 aircraft. These signals are
computed and presented as realistic radar
contacts for students on the mission system
displays. Air-to-ground training can be
performed by retrieving ground data from a
database and presenting it to the student in
the cockpit. A training area as large as 100
by 100 miles can be stored in the database.

‘Fighter-like flying’

The PC-21 is powered by a Pratt &
Whitney PT6A-68B turbo prop engine
with Electronic Engine Control (EEC). The
engine delivers a maximum of 1,600 shp,

and the power output is speed rated and
controlled by the EEC to give the aircraft
‘jet like handling.” The engine is mounted
on the aircraft bulkhead with a 4 degree
offset to the right to minimise torque effect
and prop wash. The engine drives a Hartzell
E8991KX graphite/titanium composite
scimitar five-blade propeller.

Two Martin-Baker CH-16C ejection
seats with zero-zero capabilities are installed,
which can be used up to 400 kts for
ejection. Both seats are slightly tilted
for crew comfort. The engine drives an
air conditioning pump for the updated
environmental and pressurisation system.
Also crew oxygen is supplied when the
engine is in operation. A two-piece canopy
gives the crew ample visibility outside
the aircraft, and the front windscreen is
reinforced with an insert against birdstrikes
and has detonation cord embedded for
when the ejection seat is used.

The swept low wing structure has
‘wet’ wings (integral fuel tanks), and the
wing leading edges are filled with foam
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to minimise the impact of bird strikes.
Hydraulically operated spoilers are added
to reduce the stick force and to increase roll
rate, and an auto rudder trim is installed.
Both features add to the ‘fighter-like’ flying
characteristics of the PC-21.

RJAF aircraft are equipped with the
latest generation LED exterior lighting.
Furthermore four fluorescent stripes (‘slime
lights’) are installed on each side of the
aircraft for night formation flying training,.

And so, the RJAF now has a sophisticated
aircraft that has the capabilities to train
their students up to the level where they
can transfer directly to the F-16MLU
squadrons, where they only have to get
accustomed to fast jet flying and higher
G-load handling. As proven by other PC-21
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customers, graduation rate also significantly
improves by using this next generation
trainer aircraft.

Major General Yousef Al-Hunaiti is
the current RJAF Commander and head of
the committee who sets the configuration
and the scope of operation for the future
training of RJAF pilots. The RJAF see a
benefit in having the PC-21 over the CASA
101CC by transition from analogue to glass
cockpit and by mimicing advanced aircraft
systems. Plan is to have the first students
start training on the PC-21 between January
and February 2018. With the PC-21 these
new students will be ready for the future!

Patrick Dirksen and Frank Mink, Tristar
Aviation (www.tristaraviation.org)

We would like to thank the Royal
Jordanian Air Force for their assistance with
this article. Also we thank the employees of
Pilatus for their belp, in particular project
manager Mario Aschwanden, regional sales
director Frank Beetz and test pilot Reto
Amstuz.
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Brilliant Arrow 2017

xercise Brilliant Arrow 2017
E(BRA\X/U), conducted from 11

to 24 September 2017 in northern
Germany, was the Luftwaffe’s largest exercise
this year. The aim was to obtain NATO
Response Force (NRF) certification for
2018 from the Joint Force Air Component
Command, based in Kalkar in Germany.
The NATO Response Force (NRF) is a
highly ready and technologically advanced
multinational force made up of land, air,
maritime and Special Operations Forces
components that the Alliance can deploy
quickly, wherever needed. In addition to its
operational role, the NRF provides a vehicle
to demonstrate operational readiness and act
as a “testbed” for Alliance transformation.
It can be used in the implementation of
NATO’s Connected Forces Initiative
(CFI) as a vehicle for greater cooperation in
education and training, increased exercises
and better use of technology.

Brilliant Arrow is designed to train
NATO air forces who do not routinely train
together to share their experience and skills
in combined air operations. It prepares the
participating units and HQ AIRCOM to
assume standby from 2018, ready to react
in defence of the NATO region and its
interests.

Exercise activities were supported by
AWACS aircraft flying out of the NATO
Air Base in Geilenkirchen, Germany, an
Airbus A-310 MRTT tanker aircraft taking

off from Cologne with target simulation
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aircraft and forces from Hohn, Nordholz and Nordhorn. Moreover, the 26th Surface-
to-Air Missile Group in Husum and 3rd Tactical Air Command and Control Group in
Holzdorf/Schonwalde with their deployable Control and reporting Centre provided key
support to successful training during the exercise.

The aircraft flying in the exercise were:

Wittmund AB

m  Luftwaffe from Wittmund AB with Taktischen Luftwaffengeschwader 71 ‘Richthofen’,
using four Eurofighter Typhoons

m  Polish Air Force from the 31st Tactical Air Base Poznan—Krzesiny with 6 Squadron, a
total of 72 persons, with 10 pilots and five F-16s

m  Greek Air Force from Souda Bay AB with 340th Squadron of the 115 Combat Wing,
a total of 42 persons, with 12 pilots and four F-16s

m  Discovery Air Defence provided adversary air assets, with two A-4s as ‘red air’

Laage AB
m  Turkish Air Force with two F-16s

Discovery Air Defence
provided A-4s as aggressors
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Poland, Greece and Turkey (latter not pictured) sent their F-16s to the exercise

Hohn AB
m  Two C-160 from Lufttransportgeschwader
63 (Air Transport Wing 63)

Norvenich AB

B German Air Force Taktischen
Luftwaffengeschwader 31 ‘Boelcke,’
with four Eurofighters

B German Air Force Taktischen
Luftwaffengeschwader 74 from
Neuburg AB, with four Eurofighters

Cologne
B German Air Force Airbus A310 MRTT
tanker

Geilenkirchen AB
B NATO E-3 AWACS

The exercise started a few days late
owing to bad weather on the scheduled
arrival date of 11 September. The foreign
participants arrived the following day, with
22 fighters in total, flying from Wittmund,
Norvenich and Laage on a daily basis. With
support aircraft, that number reached 30
aircraft flying daily during the morning
missions. Afternoon missions were smaller,
with fewer aircraft airborne.

BRAW17 missions were planned at
Joint Force Air Component Command

in Kalkar, from where the taskings were
sent to the participating airbases and units.
These orders were interpreted into action
by the pilots, with various scenarios sent
out from JFAC Kalkar, such as entering an
enemy country to perform air operations
(Offensive Air) or defending own territory
(Defensive Air), including both air-to-air

and air-to-ground missions. Briefings before
and after the missions, with feedback to
JFAC in Kalkar using encrypted videocalls
were conducted, while JFAC Kalkar also
monitored active flights to keep up with
their progress during the exercise itself.

Polish Air Force Major ‘STOIWKY’
(identified only by callsign) said, “Any time
you fly with a different nation, you learn
something. We are here to support them
(the German Air Force), but we also learn
from them. We train more and more and
more, because if the real thing happens,
there is no more time to train!”

For the German Eurofighters flying
from Norvenich AB, air-to-air refueling was
involved, while the aircraft already operating
from northern Germany (Wittmund and
Laage) did not require refueling. To limit
the noise affecting neighboring villages, the
missions all took place over the North Sea,
unless the wave height was above safety
limits, in which case missions moved back
above land.

Polish pilots hve trained in large
exercises like the NATO Tiger Meet,
Brilliant Arrow and Frisian Flag. They have
already received their NRF accreditation
in May 2017 and will be available for NRF
2017 and 2018. Greek pilots were attending
to gain NRF accreditation in 2018. The
foreign participants and German squadrons
participated to help JFAC Kalkar to obtain
their NRF accreditation and they, in turn
learn from every exercise.

Text and photos:
Alex van Noije and by Joris van Boven
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Geographic extent of the exercise
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In Commaineration

Operatlon Market Garden

3 anniversary of the famous ‘Operation Market Garden’ was commemorated in Europe with a
demonstration carried out by airborne troops from several countries.
Alex van Noije and Joris van Boven report from this annual event.

rom 11 to 16 September 2017, the
Finternational parachuting exercise

Falcon Leap took place for the third
time, this also being the 25th anniversary
of the 11th Airmobile Brigade of the
Dutch Army. Military personnel from
eight different countries trained together by
jumping with each other’s equipment. The
exercise, which encourages collaboration
between the various allies, is linked to the
memoty and commemoration of Operation
Market Garden, conducted during the
Second World War. Operation Market
Garden was an allied offensive against the
Germans in the Netherlands in September
1944, perhaps the most important such
in the Netherlands during the Second
World War. Market Garden was largely
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unsuccessful, because the last bridge at
Arnhem could not be captured. The result
of this failure was the ‘Hunger Winter’
for the northern part of the Netherlands.
Operation Marker Garden consisted of two
major sub-operations. The first operation
was to drop a large number of airborne
troops behind German lines and was called
Market. The second operation was a ground
offensive from Belgium to the Netherlands
under the name Garden. British, Polish and
American airborne troops were to occupy
the important bridges across some major
Dutch rivers. The ground troops could
quickly move from Belgium towards the
[Jsselmeer in the Netherlands. Operation

Market Garden was seen as a failure by
the Allied Army Staff, with the most
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crucial bridge at Arnhem not captured.
During this major airborne operation,
many paratroopers were killed, and are
commemorated at the annual Market
Garden Memorial.

The official historic anniversary of
Operation Market Garden started in
Brabant in Son and Breugel. On Sunday,
17 September 1944, 4,500 paratroopers
landed in the fields west of Son and Breugel
in a timeframe of 45 minutes. In addition,
there were 53 Waco gliders towed by the
Douglas C-47 Skytrains. The Paulushoef
farm was chosen as marker for the drop
zone, name of this farm was written in big
white letters on the roof. People from nearby
farms helped the Allies in every way possible
after their landing.



Now, on 15 September 2017, to
commemorate the opening action of
Market Garden, a group of parachutists
were dropped over Son and Breugel. The
paratroopers, from the Round Canopy
Parachuting Team (RCPT), landed in the
area surrounding the Brouwerskampweg and
Sonniuswijk. The RCPT team has members
from 26 different countries and operate in
the manner of Operation Market Garden in
1944, with authentic uniforms and jumping
from a C-47 Dakota, to commemorate those
who fought for Europe’s freedom.

The next day, the RCPT continued
to Veghel to conduct a jump there. At 6
pm, they jumped in the Kruigenstraat.
The Ham en Havelt area was the scene
of fierce fighting on 22 September 1944.
That battle entered history books as ‘Black
Friday.” Finally, on 17 September 2017,

around 3.30 pm, there was also a jump on
De Horstjens in Eerde. That landing took
place on a field of drop zone A, which had
not been used since the 3rd Battalion of the
501st Parachute Infantry Regiment landed
there in September 1944.

In addition to the RCPT team, which
traditionally makes parachute jumps during
commemoration activities, there are also
international military teams deployed then,
facilitated during the commemorations
by the Royal Netherlands Air Force. The
two highlights were the public events on
13 September, at the Houtdorperveld at
Ermelo and the commemoration jump

on 16 September, at the Ginkelse
Heide at Ede near Arnhem. On
both days, between 0800h and
1400h more than 800 parachutists
landed in the designated areas.
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All aircraft that dropped parachutists
operated from Eindhoven Air Base, with
the Royal Netherlands Air Force providing
a C-130 Hercules for the commemoration.
The German Luftwaffe flew in with two
Transall C-160 aircraft, the Polish Air
Force provided a C295 transport and the
US Air Force flew one C-130 from the
United States to Eindhoven. In the past,
the Belgian Air Force and the British RAF
also flew during the commemorations, but
not this time.

The paratroopers participating in
exercise Falcon Leap were from eight
different countries: Belgium, Canada,
Germany, France, Great Britain, The
Netherlands, Poland and the United
States. During the exercise, the troops
were completely mixed, and therefore able
to operate together and use each other’s
equipment and aircraft. This type of
training ensures that the troops are widely
deployable and that they are not dependent
on their own equipment and aircraft
during expeditionary operations. The large
and complex final scenario of the exercise
was a series of commemorative jumps
during the Market Garden Memorial.
In some cases, the paratroopers boarded
their aircraft with engines running on
the apron, adding to the serious training
element of the exercise, even though the
jump was purely commemorative. Training
internationally in addition to conducting
the commemoration events, allows both
the Royal Netherlands Air Force and the
Netherlands Army to effectively execute the
exercise objectives of Falcon Leap as well as
commemorate Market Garden.
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Luftwaffe Transall C-160 taxiing out
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Hacedonia’s Avlaton Brizads

even months after Macedonia declared

its independence from Yugoslavia, the

Army of the Republic of Macedonia
(ARM) was established on 10 April 1992.
The development of the Macedonian
Air Force and Air Defence Force started
from scratch because the former Yugoslav
military controlled all aviation equipment,
including combat and training aircraft
including the J-22 Orao and J-21 Jastreb.
On 10 June that year, the first air force
flight took place using a UTVA 75 A21
basic training aircraft leased from the
Macedonian Aeronautical Union. To
commemorate this historic flight, this date
is now celebrated as Day of the Air Force
(the Macedonian air arm is officially named
the Aviation Brigade of the Army of the
Republic of Macedonia).

Colonel Robert Malezanski,
Commander of the Aviation Brigade,
with flight experience on the MiG-21 and
Super Galeb and an instructor on the Zlin
242, spoke about Macedonia’s sole Mi-17
squadron: “The Air Force was formed with
a combat helicopter squadron, a transport
helicopter squadron and a fixed wing
aviation squadron. The first helicopters,

Mi-17s, were bought in 1994, painted white
because at that time the United Nations
Security Council (UNSC) had imposed
an embargo on purchasing weapons and
military equipment. But since the Mi-17 is
civilian version of the Mi-8, they could be
purchased.” The embargo was lifted in 1995,
and the white Mi-17s were re-painted in
their distinctive green camouflage patterns
and provided with military serial numbers.

In February 2001, a militant group
called the Albanian National Liberation
Army (NLA) began attacking the security
forces of the Republic of Macedonia. In
order to increase its capabilities during this
conflict, the air force fleet was substantially
expanded in short time.

The first major delivery of new aircraft
to the Macedonian Air Warfare and Air
Defence Forces was made on 23 March 2001:
Ukraine donated four Mi-8MT combat
helicopters that had served with Ukrainian
contingent of KFOR to Macedonia, and
as a part of an earlier agreement, delivered
two Mi-24V Hind-E gunships. Greece
also demonstrated solidarity with the
Macedonian Government with delivery
of two UH-1H Huey helicopters. Later
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that year eight more Mi-24s followed
from the Ukraine. In December 2001,
the Macedonian Air Force received two
Mi-24K Hind-G2 (photo-reconnaissance
and AOP version of the Mi-24) helicopters
from Ukraine.

The Ohrid Framework Agreement,
signed on 13 August 2001, brought a formal
end to the armed conflict. In the following
years, the Aviation Brigade was reorganised.
The former Greek UH-1s were taken out
of service.

Bases

Near Skopje, the capital of Macedonia, is
named Alexander the Grear Airport. Part
of this international airport serves as the
Republic’s only military air base, Petrovec.
The base houses the Combat Helicopter
Squadron and the Transport Helicopter
Squadron as well as the Pilot Training
Centre and Technical Maintenance Centre.

Missions

Colonel Malezanski introduced the
Transport Helicopter Squadron: “The
squadron has six helicopters, two of them
are Mi-17, and the rest are Mi-8MT.” There



used to be two more, but they were lost in
accidents. “We've lost one in 2001 and the
second one in 2008 on its way back from a
EUFOR mission in Bosnia near the airport.”

Malezanski explained missions of the
transport squadron: “The main mission of
the squadron is to transport the troops of the
Macedonian Army. Additionally, they are
trained to perform forest fire fighting, search
and rescue, transport of cargo including
external cargo, sling loads and of course,
the training of new pilots. We don’t receive
fully ready pilots in the squadron.”

Mi-8 and Mi-17 instructor Lieutenant
Colonel “Taurus” Bogdanoski, with over
1,100 flight hours added: “We fly VIP
transport for our government, our Minister
of Defence, and our general staff as well.”
Casualty evacuation is also among the unit’s
tasks, although the Mi-17 and Mi-8s are not
fully equipped for MEDEVAC missions.
“Because of this, we are performing just
casualty evacuation, have no medics on
board, but provide transport out of an area
of conflict.”

Colonel Malezanski noted: “Most of the
civilian missions for search and rescue are
executed by the police in the past couple of
years. But we do search and rescue for the
military, and of course combat search and
rescue.”

The Mi-8 is of course a combat
helicopter, can carry weapons and rockets,
while the Mi-17 is used only for transport.
Bogdanoski said: “We are using the Mi-8
with launchers to fire S-5 unguided rockets.
‘The Mi-8 is not used for attack missions, the
weapons are mainly for self-protection from
ground troops.”

Many missions are flown in cooperation
with special forces. Fast roping techniques,
infiltration, and exfiltration techniques are
taught, as well as parachute training with
the special units.

But the most demanding task is
firefighting. In the summer time, there are
several mountain and forest wildfires. Lt Col
Bogdanoski explained: “You have to take a
lot of water in one hour. For example, one
cycle is around five or ten minutes, which
means every five minutes, you have to take
water, and in the next five minutes you have
to drop the water on the target.” He recalls
a particularly hard fight: “In 2007 we flew
firefighting missions seven hours per day
for a few days in succession. It was totally
exhausting.”

Because of its lack of equipment,
the Macedonian Aviation Brigade has
not participated in missions or exercises
abroad in recent years. Bogdanoski’s last
exercise abroad was in 2012, at Szolnok
in Hungary. “In that exercise pilots from
Slovakia, Poland, Hungary were flying the
same types of helicopters. At the end of the
exercise, we had a crew exchange, where we
flew in each other’s aircraft. When you are
using one type of helicopter, for example,
Mi-17, you must follow the rules for that
type, flying with more or less the same
principles. It was a good experience for us
to fly with other helicopters.”

Maintenance

Maintenance is done on base at Skopje-
Petrovec as well, but the budget is tight.
Colonel Malezanski explains that there are
three stages of maintenance: “On these types

Ivi/20171

of helicopters, the first level of maintenance
is done at the squadron, the second level is
done at the maintenance squadron, and the
third level of maintenance is the overhaul,
generally in the overhaul factory.” During
our visit, the Mi-24s were in overhaul at the
AVIAKON Aviation Repair Facility located
in the town of Konotop in Ukraine.

But Bogdanoski loves the Mi-8/17’s
ruggedness : ”This type of helicopter is very
robust, it’s very useful and you have a lot of
power, and can carry a lot of cargo. You are
able to land on high mountains. Because I
started my career flying fixed wing aircraft,
before I continued on helicopters, I can say
that flying helicopters may be two or three
times harder than flying fixed wing.”

Experience

So what is it like to fly the Mi-8/17?
Bogdanoski explains: “I have experienced
flying the Gazelle helicopter, while I was
already flying the Mi-8. When I was flying
the Gazelle, the first few hours I was thinking:
I don’t know how to fly a helicopter
anymore, because the difference between the
Gazelle and the Mi-8 was very big.”

“Every flight in a Mi-8 or Mi-17 is a
special experience. You can find something
interesting in every flight. We have a lot of
flights, we have alot of missions.” The most
interesting flights are international ones for
the colonel. “When we have a mission in
Bosnia, we fly from Macedonia to Bosnia
over Albania and Croatia. Flying over the
sea is special, as Macedonia is a landlocked
country. The views are spectacular.”

This type is transport backbone of the
Air Force, “In the basic version, we have 24
seats in the cargo compartment. But there is
a possibility to mount a fuel tank inside to
extend the range, limiting the capacity to 15
fully armed personnel. Inside we can carry
four tonnes of cargo. Without the extra fuel
tank, the range is about 500 kilometres,
with the additional fuel tank inside it is
750 kilometres.”

Pilot Training Centre

Training of Mi-8 and Mi-17 pilots also
takes place on the air base. ELMAK (Elbit
Macedonia) has won a 43 million euro ($61
million) contract to set up a helicopter pilot
training facility for Macedonia’s military
and police.

Shraga Yaari, director of the Helicopter
Pilot Training Centre (PTC), has an
impressive track record of over 7,000 flight
hours, most of which were on the AH-1
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Bell'206s are used for trdining-

Cobra. He retired as a Squadron Leader in
Israel before Elbit selected him to set up and
run the Pilot Training Centre in Macedonia.
Candidates for the PTC start with an air
screening process on the Zlin 242, “This is
a kind of evaluation, we have special drills,
our examiner will perform first, and the
student has to try to copy it, and we try to
analyse if they can complete this specific
course in a set time frame,” says Yaari.
After a year of ground schooling, and more
training on the Zlin, students transfer to the
Bell 206B-3. “The first six months on the
Bell are what we call basic training session,
that is kind of a transition to the helicopter
world, including a solo, and touching all of
the relevant manoeuvres that the helicopter
can perform. After that comes an additional
six months of advanced training, related
to instruments, emergencies, tactical air
navigation, and missions.”

Every pilot in the Aviation Brigade
must clear a certain number of hours on
the helicopter in real flight, and a number
of flight hours on the simulator every year.
The simulators are also used for new pilots
to make transition from the Bell 206 to the
Mi-17 and from Bell 206 to Mi-24. The
training centre has two advanced simulators,
Mi-17 and Mi-24. Those two simulators,
produced by Elbit subsidiary Simultec in
Romania, are for use by military and police
pilots. And it is not only Macedonian pilots
that make use of the simulators: “We have
a lot of slots for international trainees. Just
recently we’ve had pilots from Cameroon
that made their transition to Mi-24, so we
did all the ground schooling here. We've
placed one of the Mi-24 in our hangar to
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study the systems. We've had Nigerian
trainees, we've had trainees from Bosnia,
and some from Croatia.” Mr Yaari is very
proud of the simulators, and not without
reason: “In the world, there are many
simulators for the Mi-17 and even for the
Mi-24, but none of them are full motion,
and none of them are equipped with such
specific upgraded avionics.”

The PTC is in close contact with the
Macedonian Aviation Brigade, and Yaari
tries to see the centre as a unit of the Brigade.
“Any of our changes in the flying syllabus, or
ground school topics we do in consultation
with the Military Academy and with the
Aviation Brigade. We are limited by the
Israeli Ministry of Defence on transfer
of doctrines, but helicopter flying is the
same whether it is a Cobra, Mi-17 or Bell
206. We believe we can share a lot of our
experience and that is what we try to do.”

Upgrade programmes

Elbit however does more in Macedonia: they
have started modernisation programmes for
the Mi-24 and Mi-17. In December 2003
the Macedonian Government awarded Elbit
a US $2 million contract for an upgrade of
two Mi-17 and two Mi-24V helicopters.
The helicopters have been upgraded with
the Aviators Night Vision Head-Up Display
(ANVIS/HUD) system, a helmet mounted
display. By equipping its aircraft with this
system, the Macedonian Air Force became
one of the very few operators of night-
operation Mi-24 helicopters worldwide,
even before NATO-member countries
Poland, the Czech Republic, Hungary,
and Bulgaria.
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All four aircraft involved in this
modernisation are now operational again
and have redesigned cockpit layout, adapted
for night vision goggle (NVG) operations,
and are also equipped with ANVIS/HUD
System.

According to Colonel Malezanski, there
will be a second stage of upgrade for the two
Macedonian Mi-17s that were involved in
the first stage: “The second level will include
an ILS (Instrument Landing System), a
moving map, a mission computer with
multifunctional displays and a new type of
radio for communication.” The new Talon
radios and secure communications are also
important as Macedonia wants to join
NATO, butin order to be compatible, has to
adopt NATO standards for communication.
There are also plans to equip the helicopters
with chaff and flares, as they presently lack
countermeasures.

The future

For now, NATO membership for
Macedonia is not in sight. Macedonia’s
budget for the entire military was just over
91.5 million Euro, or just 1.09% of the
Macedonian GDP, while NATO requires
members to spend at least 2% of their GDP
on defence. Budgets remain an issue with
the Aviation Brigade. The current transport
fleet is estimated to be able to operate for
seven more years in its current condition.
After that, it will be hard to conduct
maintenance, and a replacement will have to
be in place. There are a lot of uncertainties
when it comes to the equipment.

Text and photos:
DutchAviationPhoto.com



Ancient Aviator

Anecdotes

——

Air Vice Marshal Cecil Parker recollects...

Life on the Edge

Seven decades ago, the ancient aviators
of today were young lads, many of whom
were fascinated with the idea of flight and
dreamt of becoming pilots some day. Pre-
independence, very few Indians were in the
profession of aviation. In those days most
parents considered ‘flying’ as a dangerous
occupation that kept one living on the edge.
However, unforeseen events often influence
mind-sets and a sudden medical crisis in our
family brought about a re-think on the part
of my father and co-incidental consequences
for me. Most of the medical descriptions
that follow, were told to me by my mother
much later as I had been unconscious for
long periods of time.

In 1946, as a young teen-aged school
boarder, I came home for the summer
holidays running a low fever. As the
temperature kept rising and I went off food,
our family doctor recommended immediate
hospitalisation. I was admitted into the PG
hospital in Calcutta where my condition
continued to worsen. I grew listless and
responded to no treatment. The hospital
had diagnosed my condition as an acute
case of typhoid which was then endemic.
There was a youth of my age in the next
bed with similar symptoms and, in the few
periods that our consciousness coincided,
we communicated briefly. One morning I
regained consciousness to find that his bed
was empty. In response to my query, my
mother said he had gone home (it was only
much later that I understood what she had
meant). My condition got critical and the
hospital prepared my parents for the worst;
in fact, I was measured for a coffin.

Suddenly my fever broke, I opened

he had no explanation for my ‘return from
the edge’, did not believe in miracles but
had just seen one. He was an ex-army Major
from Secunderabad who, before the war,
had many years of practice in a tea estate
in Jalpaiguri.

Five years later, with the active support
of my mother and the reluctant consent of
my father, I found myselfas a flight cadet in
the Air Force Academy in Secunderabad. At
asocial function I was introduced to a pretty
young lady teacher with the same surname
as the doctor. In fact she was his niece and
informed me that her uncle had married
the nurse and the couple had immigrated
to Australia. I courted the young lady for
five years before we married in 1956. Over
the next 30 years we moved 15 times on
postings while she adapted and coped with
running a house, raising two wonderful
children, kept teaching, carried out all her
commitments as an air force wife and stood
by me through all the ups and downs of
life on the edge. It was many years before
we could build a house of own to retire in.
Now, in the 62" year of our marriage, she
is busy overseeing the travel arrangements
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for our next trip abroad to be present at the
wedding of the first of our six grandchildren
who are spread over three continents, on
both sides of the equator. Notwithstanding
the risk element in any fighter pilot’s career,
‘life on the edge” has been very good to this
ancient aviator and his family.

‘Exercise Shiksha’ : 1963

In 1963, the Indian Air Force (IAF) had
six Hunter Mk.56 squadrons of which
four were deployed in the west, and one
each in the central and eastern sectors.
Exercise Shiksha (‘Learning’) was one of
the consequences of the 1962 Sino-India
clash a year earlier. It was a multinational
air defence exercise by four air forces for
the very first time; the RAF based Gloster
Javelins at Kalaikunda, the RAAF based
their Canberras at Agra and the USAF
based a detachment of F-100 Super Sabres
at Palam plus radar units both in the east
and the west. These three air forces provided
the aggressor element against IAF air bases
whose air defence was by Hunter and Gnat
aircraft in all three sectors over the period
15-18 November.
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Then Sqn Ldr CV Parker carrying out pre-Shiksha briefing
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I was then a Squadron Leader and the
Flight Commander of No.20 Squadron,
a Hunter unit based at Palam and tasked
with air defence of Delhi, for which we
were under the radar control of our signals
unit at Najafgarh. Our CO was called to
Command / Air HQ for a series of meetings
after which he informed us that we would
be participating in Ex Shiksha purely in the
air defence role from our ORP (Operational
Readiness Platform). I was required to
give a brief for an air interception sortie
and thereafter lead a pair to demonstrate
a ‘scramble’ from our underground ORP.
This was for the benefit of the USAF
personnel to familiarise them with our
SOPs (Standard Operating Procedures)
two days before the exercise commenced. I
carried out the briefing on 13 November (see
picture) and then, along with my wingman,
demonstrated a live scramble under control
of our SU where representatives of the three
aggressor air forces were observers.

I have no knowledge of the totality of
Ex Shiksha, which is no doubt buried in
some file or data base in the archives of Air
HQ. Our squadron undertook four to six
scrambles per day and my log book tells
me that I flew four air interception sorties
during the exercise. The success rate was
directly proportional to the altitude, i.e.
at higher levels the intercept rate was good
but at lower heights, less so. The F-100s
and Canberras that we intercepted were
briefed to take no evasive action and we
were permitted to use our camera guns but
had to break-off by 200 yards. The major
exercise debrief was held at Command/Air
HQ and, apart from being informed by our
CO that we had performed very well, I really
have no knowledge of overall lessons learnt.

I do, however, have recollections of Ex
Shiksha for two personal reasons. On the
penultimate day, the USAF offered the
IAF a sortie in the Super Sabre. The offer
reached my CO who very kindly suggested
that I accept it. I was delighted to go across
to their detachment, was welcomed, briefed,
kitted out by my counterpart (Major
Holly), who then took me up in the rear
cockpit of F-100F (63974) I thoroughly
enjoyed my very first experience of an
aircraft with a reheat engine. On return I
suggested to our CO that we reciprocate
the gesture. He got through to the AOC-
in-C who authorised me to give Major
Holly a sortie in our Hunter trainer, which
incidentally has side-by-side seating. On
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the last day of the exercise I took him up
in Hunter Mk66 (BS 364) for a 50-minute
sortie. He was absolutely thrilled with the
handling characteristics of the aircraft.
After deplaning, we informally exchanged
‘wings’ and, though 54 years have elapsed, I
still remember his goodbye: “Thanks Cecil,
Shiksha has given me a great dollar ride in
a truly wonderful kite.” I am certain all old
Hunter pilots will endorse that view!

No.58 Pilots Course - at 65!
On 30 August 2017, No 58 Pilots Course
celebrated its 65" anniversary. The course
story actually goes back to March 1951 when
50 young lads from all over India reported
to No. 1 Air Force Academy at Ambala.
We new flight cadets were given a military
welcome which included a sharp haircut
and a strict financial restriction of Rs 40
per month! Flying standards were exacting
and, after 18 months pilot training on Tiger
Moth and Harvard aircraft, only 30 of us
newly commissioned pilot officers received
our wings from Subroto Mukherjee on 30
August 1952 at Begumpet. Of these, 17 went
off to Agra for their twin-engine conversion
on Dakotas a while 13 of us reported to
Hakimpet for single-engine conversion on
Spitfire and Tempest IIA aircraft.

Post their transport conversion, the
17 went on to fly the Liberator, Canberra,
Avro, Viscount, I-42 and An-12 with two
also converting on to rotary wings on the
Chetak heicopter. At FT'W meanwhile,
grounding of the Tempest fleet midway
through our fighter conversion, saw the 13
of us posted directly to the first jet squadrons
where, for the next many years we flew the
Vampire, Toofani, Mystere, Hunter, Gnat
and MiG-21. Including their instructional
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flying on HT-2, Prentice, Iskra and Kiran
aircraft, these 30 pilots have a collective
experience of just over 100,000 flying hours
on 20 different IAF types over a period of
37 years (1951-88).

Of the original 30 pilots who graduated
65 years ago, today 12 coursemates, with
an average age of 86 years, are very much
around and continue the course ritual of
a get-together as frequently as possible.
Advent of the internet certainly helps
us all keep in touch with each other and
with the families of departed coursemates
too. Six of the 12 air veterans are in the
NCR (Gurgaon / Noida / Delhi), two in
Telengana, one in Goa, two in Australia
and one who commutes between Mumbai
and London! On 30 August 2017, there
was a Reunion Anniversary lunch at the
Golf Club at Air Force Station New
Delhi while in Secunderabad a smaller
gathering (see picture) took place at a private
residence for lunch and reminiscence.
Notwithstanding spectacles, dentures,
hearing aids and walking sticks, there was
excellent bonhomie at both gatherings with
children / grandchildren quite amused at the
tales and recollections of those octo-pilots
in their salad days!

The last of our coursemates retired in
1988 and our course can look back with
pride at it’s contribution to our air force. Its
members participated in both the 1965 and
1971 Indo-Pak wars, produced 15 COs, 11
QFIs, two test pilots, one air attaché and one
MVC gallantry awardee. The 18 members
who have preceded us (four through flying
accidents) no doubt looked down with equal
pride on 30 August 2017 as they already
know that old pilots do not die but only
fly away...
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Progress on LTA Project

Russia has come forward to be a partner
in NAL’s Light Transport Aircraft (LTA)
programme for the manufacture of the
twin-engine 14 seater turboprop aircraft.
Of the Rs 80 crore outlay for design and
manufacture of the prototypes, Russia
has offered to share the cost, according
to Prof Roddam Narasimha, Director,
National Aeronautical Laboratory (NAL),
Bangalore. The NAL team, headed by Dr K
Yegnanarayana, has come out with the fifth
refined configuration of the aircraft. Three
prototypes are to be manufactured, two in
India and one in Russia.

Officials of the Russian agency
Myasisehev are in touch with NAL on the
project, and a team arrived in Bangalore
recently, the third such visit by the Russians.
According to present indications, if the
arrangement with the Russians works out,
two prototypes of the LTA will be flight-
tested in 1993-94.

Golden Jubilee of Nos. 6, 7, 8

Squadrons

1t December 1992, marked the 50® year, or
Golden Jubilee, of three of the Indian Air
Force’s premier combat squadrons, Nos 6,7
and 8. Raised during World War II, when
the Japanese threat to India became real,
the three squadrons were equipped with
the Hurricane fighter and Vengeance dive-
bomber and saw extensive action in Assam
and Burma dill the war’s end in August
1945. No.6 Squadron is presently operating
flights of Jaguar maritime strike aircraft and
Canberras, No.7 is flying the Mirage 2000
and No. 8 continues with the MiG-21FL.

IAF Interest in Tornadoes
Inspite of official denials by both the
Air Force and MoD, there are persistent

From Vayu Aerospace
Review Issue V1/1992
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reports of the interest being displayed by
India in the Panavia Tornado multi-role
combat aircraft. Media reports have it that
Sharad Pawar, the Defence Minister, has
met officials from British Aerospace in the
UK twice in the past few months and that
both the IDS (interdiction) and ADV (air
defence) versions have been considered,
a figure of 36 aircraft being mentioned.
Although the Indian Air Force has no formal
air staff requirement for a Tornado-type
aircraft, the reasons behind interest in the
Tornado are said to be “largely political”
with the Indian Government continuously
looking at non-Russian sources for new or
additional aircraft and equipment.

SS-250 for the IAF

According to media reports from New
Delhi, the Prithvi SS-250 medium
range ballistic missile, which is presently
undergoing technical clearances, will be
inducted into the Indian Air Force service
by 1995. With a design range of 250 km and
awarhead of 500 kg, the SS-250 is likely to
be deployed for “strategic targeting”, more
for disruption with conventional warheads
than destruction of vital targets, either of
military or political significance.

China’s Arms-buying Spree

China is on a shopping spree for modern
weapons, making its neighbours increasingly
nervous trying to figure out why. China has
bought 24 Su-27 jet fighters from Russia,
and is negotiating to purchase MiG-31
aircraft; the sales could include technology
transfers allowing China to produce both
airplanes. Beijing’s military has also been
considering buying an aircraft carrier under
construction in a Ukraine shipyard, and
it wants to acquire transport aircraft that
extend the reach ofits air force by providing
mid-air refueling. Moreover, it is said to be
in the market for surface-to-air and cruise
missiles.

VI/2017

Indo-US Naval Exercises
The Indian and the US Navies are planning
their second round of exercises and for the
first time these will held around a tactical
setting in the Indian Ocean. The details
and dates will be fixed in January 1993
when Admiral L Ramdas of the Indian
Navy is to inaugurate a joint Naval Steering
Committee. The Admiral spoke about
his recently concluded US visit stating
that these exercises were part of Naval
diplomacy. The US political and military
leadership had assured him that their
country was keen to work closely with India
and better understand the Navy.
Meanwhile, submarines and warships
of both the Western and Eastern Fleets
of the Indian Navy are to participate in
a major tactical exercise scheduled off the
Coromandel coast in the Bay of Bengal
in the first half of 1993. Apart from naval
aircraft operating from the second carrier
of the Indian Navy, the INS Viraat, Indian
Air Force Jaguar maritime strike fighters
and Canberra bombers will also participate
in the exercise.

New Carrier for the Navy

As part of a 15-year planning programme for
the Indian Navy, amongst other equipment,
there is a requirement for another aircraft
carrier to replace the Vikrant which is to be
mothballed by 1997. India has two options
and they are either to indigenously build
a carrier in the 15,000 tonne category (to
cost approximately $300 million) or else
purchase one from the Ukraine. If the carrier
has to be built indigenously it could get
off to a good start as countries like France,
Italy and Britain have shown willingness to
provide technical assistance.

In a surprise move Russia has offered the
Indian Navy one of its large carriers from
its Pacific fleet. This offer has its advantages
over the Ukrainian Varyag as this ship is in
the disputed Black Sea fleet and under the
joint control of Russia and Ukraine until
1994. Secondly and more importantly
Russia is willing to accept half of the cost
of the carrier in foreign exchange and the

other half through ‘barter’.
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We are in the Navy
now !

After considerable discussion and debate, the
Indian Navy has recently inducted women
pilots in their maritime patrol squadrons
but are still not clear as to whether women
should go to sea in warships (many other
Navy’s have faced similar situations).
So, there were many red faces when it
was discovered that an Indian Navy
sailor while on leave had undergone
a sex-change operation to become a
woman. When discovered, he/she was
discharged, evoking the clause of “service
no longer required” under the Navy
Regulations Act.

Not my fair lady !

Amenities for
fighter pilots

Here are some incentives
for fighter pilots landing
on the Agra-Lucknow
Expressway, which was
opened for landing/take offs
by Indian Air Force aircraft
in November 2017.

The Uttar Pradesh Expressways
Industrial Development
Authority have in a recent
advertisement invited EOIs
from interested agencies to provide “World Class Amenities
including Food Plazas, Recreation Areas for kids, Free Wi-Fi, RO,
Lavatory ..." along that stretch of highway.

Flying was never such fun !
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Tagline of India’s airlines

Indigo : We beat our
customers

Jet Airways : We beat
our competition not our
customers

Air India : We don’t beat our
customers. We get beaten by
our MPs

GoAir : We don’t have
customers

Air Vistara : We don’t have planes

And as for Kingfisher : bring our boss back and we will beat him !

Contributed by Lalit Nirula
Cartoon by : Satish Acharya

Unidentified Flying Object (hic)

——

As it is, driving in the Khasi hills after dark, especially around
the capital city of Shillong, is an exciting experience (after liberal
partaking of the famed Kiad rice wine), but some villagers halfway
between Cherrapunji and Shillong must have had a tipple too much!
They testified seeing a saucer-shaped flying object over the Lum
Swer forest, emitting loud explosive sounds as it hovered around
the dense woods, destroying the vegetation as it did so. Eastern Air
Command of the Indian Air Force was duly informed and they are
reportedly probing into the mysterious incident.

No J-10 that ?

What, Where, When ?

Ok, so what is the bulbous object on the left doing over one of
the World’s best known monuments ? (Hint : Part of an aeroplane
over Agra, but no more clues ! First correct answer gets free annual
subscription to the Vayx).

Afterburner
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