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SOUTH CHINA SEA (March 13, 2020) An F-35B Lightning II fighter aircraft assigned 
to Marine Medium Tiltrotor Squadron (VMM) 265 (Reinforced), 31st Marine Expeditionary 
Unit (MEU), prepares to take off from amphibious assault ship USS America (LHA-6). 
America, flagship of the America Expeditionary Strike Group, 31st MEU team, is operating 
in the U.S. 7th Fleet area of operations to enhance interoperability with allies and partners 
and serve as a ready response force to defend peace and stability in the Indo-Pacific 
region. (Official U.S. Marine Corps photo by Lance Cpl. Joshua Brittenham)
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EDITORIAL

 
COVID-19: WHAT THE WORLD 
CAN LEARN FROM ASIA

T he COVID-19 pandemic is spreading too 
quickly throughout the world for an analysis 
to be made of its human and economic 

toll – other than to say it will be huge. The U.S. 
and Europe are now in the firing line, with Africa 
and many of Asia’s poorer countries – such as 
Indonesia – also at very great risk. India has put in 
place drastic public health measures, but in such 
a populous country with patchy access to high 
quality medical treatment the consequences of a 
runaway virus will be tragic.

Before we get to the good – and there are 
many lessons that can be learned already – let 
us deal with the bad. The Government of China 
is partially responsible for this global tragedy 
because it was too slow in responding to the 
emerging crisis and then outrageously did its 
best to cover up just how serious the COVID-19 
outbreak was. If China had acted with greater 
speed and transparency in Wuhan, there was a 
chance that the virus could have been nipped in 
the bud – or more realistically that its explosive 
rate of transmission might have been slowed to 
something more manageable.

A very brief history of the pandemic shows 
that China’s doctors and scientists were actually 
on the ball. The first cases of the virus were 
detected in mid-November 2019 and public 
health professionals quickly understood the 
seriousness of the situation, as the number 
of people with SARS-like symptoms akin to 
pneumonia grew steadily throughout December 
– though still in manageable numbers. By 
the end of that month it is believed that there 
were around 60 cases confined to Wuhan and 
surrounding Hubei province.

By January 10 Chinese scientists had not 
only identified the virus but placed its RNA 
sequencing on a public website, which was a very 

worthwhile thing to do. However, by this point 
the Government had already stepped in and one 
of its first and shameful moves was to attempt to 
discredit eight doctors who had gone public on 
the matter, one of whom - Li Wenliang - died from 
the virus. He had previously been reprimanded 
by the police for spreading “false rumours” about 
the disease because on December 30 he sent 
a warning message to his colleagues about the 
extreme danger they all faced.

On January 20, Chinese authorities admitted 
that human-to-human transmission was 
occurring; three days later Hubei province was 
put in lockdown. But as even the most casual 
observer now knows – except for viewers of Fox 
News – given the rate of transmission of the 
illness, this was shutting the epidemiological 
stable door well after the viral horse had bolted. 
This brief analysis disregards the nonsensical 
claim and counterclaim – unsupported by any 
evidence - that this was all a biological warfare 
attack blamed on either the U.S. or China by the 
other side.

China is not going to be held accountable for 
this – that’s not how the world works. However, 
given the Government’s generally poor record 
of dealing with these sorts of issues – they 
were slow in reacting to SARS and swine flu 
has killed about one quarter of the world’s 
pigs – there will hopefully be a recognition in 
Beijing’s corridors of power that lies, deceit and 
cover ups are the worst possible approach to 
pandemics. The country has already suffered 
through loss of life, a period of economic 
stagnation and further reputational damage. 
This, incidentally, is a lesson that the Trump 
administration might be learning for similar 
reasons with the U.S. on its current trajectory 
likely to remain the world’s epicentre for the next 
few weeks.

As well as hopefully learning the lessons of a 
need for honesty, openness and transparency 
the Government of China finally needs to 
crack down on the many sources of animal-
to-human virus transmission – but particularly 
the gruesome semi-legal wet markets that 

operate around the country. To this should be 
added the international trade in animal parts 
from endangered species, such as tigers and 
rhinoceroses, which is illegal and inhumane. 
All reputable medical experts are united in 
explaining that as humans encroach further 
into natural habitants and start to kill and eat 
whatever they find there – bats being the 
current salient example – the greater the risks of 
COVID-19 type infections.

The countries that have so far responded 
effectively include: Singapore; Taiwan; Japan 
and South Korea. All have robust public health 
care and disaster mitigation strategies; all have 
strict border controls – and all are islands. Even 
South Korea is a quasi-island since the land 
border to the North is completely impenetrable. 
However, perhaps more importantly than these 
features, all of these have societies where the 
opinions of medical professionals are respected 
and Governments are prepared to take quick 
action when required. 

The practical measures that are shown to 
work include: regular temperature checks, 
followed by the quick isolation of anyone 
detected with an abnormally high reading; 
immediate testing to ascertain whether the virus 
is responsible; quarantine if the answer is yes. 
After this, the most important measure – as 
shown by South Korea and Taiwan in particular 
– is extremely rapid contact tracing so that 
teams of investigators go through the infected 
person’s history and figure out with whom they 
have interacted with recently. 

South Korea was an early leader in 
making mass testing available – coupled 
with information on the internet about where 
infected people had spent their time, down to 
individual train seats and times. No names are 
published so that carriers of the virus will not be 
stigmatised or persecuted.

It is far too early to dwell on the geopolitical 
implications of COVID-19. Some Governments 
– China and the U.S. in particular – will have 
their reputations damaged. Others deserve 
credit for acting with speed and effectiveness.

KYM BERGMANN 
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HEADLINES

BOEING RECEIVES $1.5 
BILLION P-8A POSEIDON 
CONTRACT FROM U.S. NAVY
— ARLINGTON, Va., 30 March 2020 — 

The U.S. Navy awarded Boeing a $1.5 billion 
production contract for the next 18 P-8A Poseidon 
aircraft. The contract includes eight aircraft for the 
U.S. Navy, six aircraft for the Republic of Korea Navy 
and four aircraft for the Royal New Zealand Air Force.

The Republic of Korea Navy and Royal New 
Zealand Air Force acquired the aircraft through the 
Foreign Military Sales process and will receive the 
same P-8A Poseidon variant designed and produced 
for the U.S. Navy. The Royal New Zealand Air Force 
is expected to begin receiving aircraft in 2022 and 
the Republic of Korea Navy is expected to begin 
receiving aircraft in 2023.

The P-8 is a proven long-range multi-mission 
maritime patrol aircraft capable of broad-area, 
maritime and littoral operations. A military derivative 
of the Boeing 737 Next-Generation airplane, the P-8 
combines superior performance and reliability with 
an advanced mission system that ensures maximum 
interoperability in the battle space.

The P-8 is militarized with maritime weapons, 
a modern open mission system architecture and 
commercial-like support for affordability. The aircraft 
is modified to include a bomb bay and pylons for 
weapons. It has two weapons stations on each wing 
and can carry 129 sonobuoys. The aircraft is also 
fitted with an in-flight refueling system.

With more than 254,000 flight hours to date, the 
P-8A Poseidon and P-8I variants patrol the globe 
performing anti-submarine and anti-surface warfare; 
intelligence, surveillance and reconnaissance; 
humanitarian; and search and rescue missions.

RAYTHEON, MISSILE 
DEFENSE AGENCY SIGN 
LANDMARK $2 BILLION 
STANDARD MISSILE-3 
CONTRACT
— TUCSON, Ariz., 30 March 2020 — 

Raytheon Company will produce and deliver SM-3® 
Block IB interceptors under a $2.1 billion, multi-year 
U.S. Missile Defense Agency contract. It is the first 
multi-year contract for the SM-3 program, and covers 
fiscal years 2019–2023. 

SM-3 is the only ballistic missile interceptor that 
can be launched on land and at sea. It is deployed 
worldwide and has achieved more than 30 
exoatmospheric intercepts against ballistic missile 
targets. 

"This procurement deal is a win-win for government 
and industry," said Dr. Mitch Stevison, Raytheon 
Strategic and Naval Systems vice president. 
"Efficiencies gained from this contract will allow us 
to reduce costs, continue to improve the SM-3 and 
deliver an important capability to our military."

The Block IB variant achieved full-rate production 
in 2017. The company has delivered more than 400 
SM-3 rounds over the lifetime of the program.

The Arleigh Burke-class guided-missile destroyer USS Roosevelt (DDG 80) fires an SM-3 missile during exercise Formidable 
Shield 2019. (U.S. Navy photo by Mass Communication Specialist 1st Class Susan Damman/Released)

NAVAL GROUP
PAGE 7

P-8A (Boeing photo)
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DAMEN COMPLETES 
COMBAT SYSTEMS 
INSTALLATION AND TRIALS 
ON SECOND INDONESIAN 
GUIDED MISSILE FRIGATE
– 18 March 2020 – 

Damen Shipyards Group and its partner PT PAL 
recently completed installation and testing of 
combat systems to the second of the Indonesian 
Ministry of Defence’s SIGMA 10514 Perusak 
Kawal Rudal (PKR) guided missile frigates, the KRI 
Gusti Ngurah Rai (332). 

The PKR frigates are constructed via a modular 
process operating simultaneously at Damen 
Schelde Naval Shipbuilding (DSNS) in the 
Netherlands and the PT PAL shipyard in Indonesia. 
In this manner, Damen is able to build high quality 
vessels anywhere in the world. This method 
also enables Damen to fulfil its commitment to 
the Indonesian Ministry of Defence to deliver an 
extensive knowledge and transfer of technology 
(ToT) programme. 

A significant part of this transfer programme 
is the installation of combat systems along with 
provision of training to the crew in their usage and 
maintenance. 

Hein van Ameijden, managing director of DSNS, 
said, “From the outset of this project DSNS and 
our partner Thales Netherlands have been fully 
committed to the development of the Indonesian 
defence industry and its supporting sectors. This 
commitment is demonstrated with a series of ToT 
and local content programmes starting in 2013 
when project execution commenced. 

“For example, DSNS has trained and educated 
more than 328 yard personnel, including welders, 
planners and engineers, during the project. Thales 
Netherlands has contributed by subcontracting 
local industry for software development, providing 
support, ultimately, for Indonesia to develop an 
indigenous combat management system.”

The combat systems installed and tested include 
the following: 
• VL MICA for defence from airborne threats
• Exocet for defence from offensive targets at 

greater distance

• Torpedo system for protection against submarine 
threat

• 35mm rapid-fire cannon to respond to threats 
from both air and sea

• Electronic detection system to divert enemy 
attacks with electromagnetic redirection

• Modification of the computer operated 
operational system in order to operate the above 
The final phase prior to handover was 

successfully completed on February 21st with 
sea-going trials – the sea acceptance test (SAT). 
The purpose of this was to demonstrate that 
installations throughout the entire chain of weapons 
systems meet desired efficiency and accuracy. 

“All our prior efforts paid off. Already at the start 
of the tests it was clear that installation had been 
carried out with great precision during construction 
and that preparatory alignment activities and 
agreements had been carefully followed. The 
second PKR vessel achieved similar results to 
the first one. This demonstrates that the complete 
concept implemented in the SIGMA PKR Class can 
be considered reliable and robust”, concluded Mr 
Van Ameijden.

SIGMA 10514 PKR guided missile frigates, the Gusti Ngurah Rai. Credit: Damen
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GRIPEN F FIGHTER 
PRODUCTION UNDER WAY
– 26 March 2020 – 

Saab has performed the first metal cut for the 
two-seater fighter aircraft Gripen F, marking an 
important milestone in the programme.

Gripen F is under development for the 
Brazilian Air Force (FAB) and shares the same 
advanced design and features as Gripen 
E, but with seat, displays and controls for a 
second crew member. Gripen F has both a 
training mode for tuition of one crew member 
and a mode whereby the two crew members 
can share the workload with different display 
settings. 

The first part was manufactured recently at 
Saab’s facilities in Linköping and is for the air 
duct section, just behind the cockpit of the 
aircraft. 

“This milestone is important for the Gripen 
project because it demonstrates that the 
development phase is proceeding properly. 
This signals the beginning of the production 
of the two-seater aircraft, Gripen F, which is 
much anticipated by the Brazilian Air Force,” 
says Colonel Renato Leite, head of the Monitoring 
and Control Group (GAC-Saab) at the Brazilian Air 
Force.

The joint industrial programme on Gripen F is 
between Saab and the Brazilian partner companies 
Embraer, AEL Sistemas, Akaer and Atech. Currently, 
approximately 400 engineers are working with the 

development of Gripen F, mainly at Gripen Design 
and Development Network (GDDN) at the Embraer 
plant in Gavião Peixoto, São Paulo State, Brazil. 
Manufacturing will take place both in Sweden and 
in Brazil. 

“Very effective teamwork among many dedicated 
people, both in Sweden and in Brazil, paved the 
way for this milestone on this new version of Gripen. 

These kind of milestones are special moments due 
to their rarity and that feels great,” says Jonas Hjelm, 
head of Saab business area Aeronautics. 

Brazil has ordered 28 Gripen E fighters that will 
be delivered to Brazil starting from 2021 and eight 
Gripen F fighters, starting from 2023. 

Gripen F is also being offered by Saab to Finland 
for their fighter replacement programme.

AAR AND SUMITOMO 
CORPORATION ANNOUNCE 
JOINT VENTURE TO PROVIDE 
AVIATION AFTERMARKET 
SUPPLY CHAIN SOLUTIONS 
TO JAPANESE DEFENSE 
AND GLOBAL COMMERCIAL 
MARKETS
– WOOD DALE, Illinois — 1 April 2020 – 

AAR, a leading aviation services provider to 
commercial airlines and governments worldwide, 
and Sumitomo Corporation, a top Japanese trading 
company, are launching a joint venture ― AAR 
Sumisho Aviation Services. This Chicago-area-
based joint venture will distribute aircraft parts 

and offer aviation logistics management solutions 
to the Japanese defense market. Additionally, the 
partnership will distribute parts from OEMs based 
in Japan to the global aviation aftermarket.

This business initiative builds upon the parties’ 
successful, long-standing relationship, under which 
AAR has served as a stocking distributor for OEM 
factory-new parts to Japanese defense customers 
via Sumitomo Corporation since 2012. 

“We look forward to partnering with AAR to 
serve our Japanese customers and make our 
services more accessible to customers around 
the world,” said Eiji Ishida, Sumitomo Corporation 
Executive Officer and GM of the Lease, Ship & 
Aerospace Business Division.

By combining AAR’s global network and 
competitive expertise in aviation supply chain 
and parts distribution with Sumitomo’s logistics 

specialization and large footprint in the Japanese 
market, AAR Sumisho Aviation Services will 
be equipped to provide quality services to our 
Japanese defense customers, as well as play a key 
role in the export of parts from Japanese OEMs.

 “This new venture with Sumitomo presents 
a tremendous opportunity to further expand our 
market reach and capabilities in Japan, a highly 
strategic market for us,” said John Holmes, AAR 
President and CEO. “Both of our companies 
have a proven track record within the international 
defense industry, and we look forward to 
joining forces to become a leading aircraft 
parts distributor and provider of services to the 
Japanese defense market and global aviation 
aftermarket.”

We expect to form the joint venture following 
receipt of regulatory clearances.

Gripen E. Credit: Saab
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PROTECTED GLOBALLY: 
AEHF-6 SATELLITE ACTIVELY 
COMMUNICATING WITH U.S. 
SPACE FORCE
– CHRIEVER AIR FORCE BASE, Colorado,  
26 March 2020 – 

The first national security launch for the U.S. Space 
Force and the final satellite to build out the protected 
communications constellation is now connected.

The sixth Lockheed Martin built Advanced 
Extremely High Frequency (AEHF-6) satellite 
launched from Cape Canaveral Air Force Station, 
Florida at 4:18 p.m. ET. AEHF-6 successfully 
separated from its United Launch Alliance Atlas V 
551 rocket approximately five hours and 45 minutes 
after launch and is now responding to commands 
from ground control.

“This is a great milestone to share with the U.S. 
Space Force’s Space and Missiles Systems Center,” 
said Mike Cacheiro, Vice President for Protected 
Communications at Lockheed Martin Space. "I am 
incredibly proud of the teams that made this happen 
over the many years supporting the program. It is a 
bittersweet moment and I look forward to working 
with the Space Force to continue deliver this system 

on orbit, and increase our nation's overall 
survivable and protected.”

The AEHF-6 satellite adds increased 
resiliency and advanced capabilities 
to the AEHF-MILSTAR constellation 
which ensures the ability to transmit data 
anywhere, anytime. This marks the first 
launch under U.S. Space Force control.

AEHF-6 is part of the protected 
communications network providing 
global, survivable, protected 
communications capabilities 
for national leaders and tactical 
warfighters operating across ground, 
sea and air platforms.

AEHF-5, launched in 2019 and 
recently handed over for operations, 
formed the global, anti-jam system, 
which is an asset shared by 
international allies to include Canada, 
the Netherlands, United Kingdom and 
Australia.

Lockheed Martin developed and 
manufactured all six satellites at their 
production facility located in Sunnyvale, 
California. The satellite shipped to Cape 
Canaveral Air Force Station on a Super 
Galaxy C-5 aircraft from the 60th Air 
Mobility Wing at Travis Air Force Base.

Lockheed Martin is the prime contractor for the 
AEHF system, and the AEHF team is led by the 
Production Corps, Medium Earth Orbit Division, 
at the Space Force's Space and Missile Systems 
Center, at Los Angeles Air Force Base.

SEVENTH BALLISTIC 
MISSILE DEFENCE-CAPABLE 
DESTROYER ENTERS 
JAPANESE SERVICE
Japan has put into service the first of a new class 
of guided-missile destroyers with ballistic missile 
defense capabilities, as the U.S. ally continues to 
bolster its defences against the ballistic missile threat 
from North Korea.

Named the Maya (DDG-179), the first of two 
27DDG-class destroyers ordered by the Japan 
Maritime Self-Defense Force (JMSDF) was 
commissioned yesterday in a ceremony attended 
builder Japan Marine United’s shipyard at Isogo 
Ward in Yokohama, south of Japan’s capital Tokyo, 
according to Japan’s Defense Ministry.

The 8,200-ton, 170-meter--long destroyers are 
equipped with the Aegis Baseline J7 combat system 

and the Northrop Grumman AN/SPQ-9B radar 
system, which provides the capability to detect and 
track low-flying, high-speed, low-observable anti-ship 
missile targets in heavy-clutter environments.

Aegis Baseline J7 is the Japanese equivalent for 
the current Aegis Baseline 9/BMD 5.1 standard.

The ships will also be able to fire the SM-3 Block 
IIA missile currently being jointly developed by the 
United States and Japan for ballistic missile defence, 
and will be fitted with Cooperative Engagement 
Capability for improved interoperability with other 
similarly-equipped platforms in Japanese and other 
allied inventory.

The northeast Asian country has also been 
flagged as a potential customer for the SM-6 missile 
developed for use against air, surface and some 
types of ballistic missile targets.

The Maya is the seventh Aegis-equipped destroyer 
in JMSDF service, with the second 27DDG class 
destroyer, which has been named the Haguro, 
scheduled for commissioning sometime in 2021.

HYUNDAI AWARDED 
CONSTRUCTION CONTRACT 
FOR FIRST SOUTH KOREAN 
FFX-III FRIGATE
South Korea's Hyundai Heavy Industries (HHI) has 
been awarded a contract to build the first ship of 
a class of frigates for the Republic of Korea Navy 
(RoKN).

The company announced earlier this week that the 
contract, which is valued at 400 billion won ($545.7 
million), had been signed with South Korea's Defense 
Acquisition Program Administration (DAPA) for the 
first of six Ulsan-class frigates.

The class of 129-metre long ships was previously 
known as the FFX Batch III frigates and will displace 
3,500-ton vessels. A hybrid propulsion system 
combines speed and stealth, with an electric 
propulsion system for quiet running while a gas-
turbine can drive the ship up to its maximum speed of 
30 knots.

The new ships will feature an integrated mast 
with an four-sided phased array multi-function radar 
for all-round coverage, and an infra-red search-and-
track system. The ship is expected to be completed 
in 2024.

In addition to building ships for the RoKN, HHI 
has also found export success in the form of two 
Jose Rizal-class frigates for the Philippine Navy. Both 
Filipino ships are due to be delivered this year, with 
the first expected in March and the second to follow 
six months later.

The sixth Lockheed Martin-built Advanced Extremely High Frequency 
(AEHF-6) protected communications satellite launched on March 26. 
Credit: Lockheed Martin
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GUY MARTIN // JOHANNESBURG 
FIFTH-GENERATION FIGHTER OPTIONS

Lockheed Martin’s F-35 Joint Strike Fighter is equally lauded and derided as the world’s most advanced and most 
troubled fifth-generation fighter. Considering its high price tag and various limitations, many nations in the Asia-

Pacific are pursuing alternatives, with several domestic fifth- and sixth-generation fighter projects underway. These 
are being spurred on by China – which to date has flown two fifth-generation jets - and developments and competition 

between regional powers.  

W ith some 500 delivered to nine 
customers so far, the F-35 has a major 
lead over its competitors. Technically, 

the aircraft is one of the most sophisticated 
fighters on the market, with decent stealth 
capabilities, fused sensor information, enhanced 
situational awareness, network-enabled 
operations and an extremely sophisticated 
electronics package that includes comprehensive 
self-protection systems. 

However, the F-35’s high price tag has been a 

major issue, but as production increases, this is 
slowly coming down, with Lockheed Martin aiming 
for US $77.9 million for a conventional take off 
and landing F-35A in 2022, US $101 million for a 
short take off and vertical landing F-35B and US 
$94 million for a carrier-based F-35C. Availability 
rates are improving and flight hour costs are 
decreasing. Nevertheless, the F-35 program still 
has a number of technical issues to iron out, 
such as with the stealth coating, helmet-mounted 
display and logistics/maintenance system. 

AUSTRALIA
Australia is one of the original nine partner nations 
developing the F-35 and received its first F-35A in 
December 2018, nine years after placing its order. 
The Royal Australian Air Force has a requirement 
for 72 aircraft, with 18 delivered with full 
operational capability predicted by 2023. To date, 
48 aircraft have been contracted but Australia may 
acquire a total of 100 F-35As. Australian aircraft 
will carry the Kongsberg Naval Strike Missile - 

FIGHTER AIRCRAFT

Australian F-35As with Hornets. Credit: Cpl David Gibbs - Commonwealth of Australia
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China has made enormous progress in developing indigenous fifth-
generation fighters, with two models completed. 
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other weapons include the AIM-120-C7 AMRAAM, 
AIM-9X Sidewinder and GBU-31 Joint Direct 
Attack Munition. 

CHINA
China has made enormous progress in developing 
indigenous fifth-generation fighters, with two models 
completed. The Chengdu J-20 is a direct rival to 
the first fifth-generation fighter to enter service: 
Lockheed Martin’s F-22A Raptor. However, J-20 
development has been somewhat protracted – first 
flight was in January 2011 but service entry was 
only in February 2018 with test and evaluation 
units. At the beginning of 2019, the 9th Brigade at 
Wuhu became the first regular unit to receive the 
type. Around two dozen have been delivered so 
far, but progress has been slow as the J-20 awaits 
the indigenous 18 tonne thrust Xian WS-15 engine 
(initial J-20s are powered by modified Russian 
Saturn AL-31FM2 engines). However, in December 
2019 it emerged that some J-20s had been fitted 
with 12-14 tonne thrust Shenyang WS-10B Taihang 
engines until the WS-15 becomes available – these 
will give the J-20 supercruise performance, and 
feature thrust vector controls. 

The J-20 appears to be a fairly sophisticated 
aircraft, equipped with an active electronically 
scanned array (AESA) radar, chin-mounted electro-
optical sensor and various airframe-mounted 
sensors. It has stealthy features but is not thought 
to be as stealthy as aircraft like the F-22. The J-20 
is armed with PL-15 beyond visual range air-to-air 
missiles (AAMs) in internal bays and has also been 

seen with short-range PL-10 AAMs. 
China aims to build around 300 J-20s over 

the next decade and production is ramping up - 
matching the arrival of F-35s in the region, and also 
countering the United States’ deployment of F-22s 
to Japan in recent years. 

In similar size and weight to the F-35, the 

Shenyang FC-31 (J-31) fifth-generation fighter is 
being developed mainly for the export market. The 
program has proceeded slowly due to a lack of 
funding and technical challenges, with first flight in 
October 2012. The aircraft appears to be powered 
by two Klimov RD-93 turbofans, although these will 
likely be swapped for Guizhou WS-13E engines. 
The 10 tonne thrust WS-13E is currently under 
development. 

Although developed primarily for export, it is 
likely that the FC-31 will enter service with China’s 
Air Force and Navy – in late 2019 the heavily 
refined second J-31 prototype was seen in a light 
grey colour scheme for the first time, possibly 
indicating service entry later this year. 

China appears to be developing a third new 
fighter, with reports emerging in late 2019 that 
Shenyang is responsible for this new sixth-
generation aircraft. Development started in 2018 
in collaboration with AVIC. The new fighter will 
apparently be highly stealthy and make extensive 
use of composite materials. Service entry could be 
around 2035. 

INDIA
For many years India attempted to develop its Fifth-
Generation Fighter Aircraft (FGFA) with Russia, 
basing it on the Sukhoi Su-57 (T-50/PAK-FA). Up 
to 144 single-seat fighters were to be acquired, 

Chengdu J-20. Credit: China MoD

J-20 in flight. Credit: China MoD
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with India and Russia signing an agreement for 
aircraft development in December 2010. However, 
the program has been protracted and in July 
2018 India told Russia it was reluctant to pursue 
development of the FGFA due to technical, cost 
and delivery delay problems. The Su-57’s limited 
stealth capabilities were also apparently a factor. 

Largely abandoning the FGFA, Delhi is pursuing 
the fifth-generation Advanced Medium Combat 
Aircraft (AMCA), with encouragement from 
the Indian Air Force. This stealthy twin-engine 
fighter is being developed by the Aeronautical 
Development Agency (ADA) and state-owned 
Hindustan Aeronautics Limited (HAL). HAL began 
detailed design of the 25 tonne jet in February 
2019. It will be powered initially by two General 
Electric F414 engines and later by a higher thrust 
engine, possibly an improved version of the Kaveri, 
locally developed by the Gas Turbine Research 
Establishment – the US, UK and France have 
expressed willingness to assist with indigenous 
engine development. 

The AMCA is planned to have typical fifth-
generation features including supercruise capability 
(with the right engine), AESA radar, infrared search 
and track sensor and an optionally unmanned 
capability. Early production examples are expected 
to rely on geometric rather than material stealth 
and have lower power engines. An internal 

weapons bay will be used for stealth missions, but 
external stores will be carried as well. 

The AMCA is envisioned as replacing the Jaguar 
and Mirage 2000 fleets and complementing the Air 
Force’s Su-30MKI, Rafale and Tejas fighters. The 
ADA plans to develop five prototypes and will seek 
approval for this towards year-end. The AMCA’s 
preliminary design has been completed and now 
the project is awaiting development approval, 
with a first flight planned for around 2032. This 
is perhaps ambitious considering HAL’s troubled 
history with the Tejas, which spent decades in 
development. 

JAPAN
Japan is acquiring the F-35 as its next generation 
fighter to replace its F-4EJ Phantom fleet, and the 
Japan Air Self Defence Force (JASDF) has so far 
received 13 F-35As, with 34 contracted. Funding 
has been approved to acquire 43 aircraft, with the 
43rd to replace one that crashed in April 2019. 
Each aircraft will cost Japan about US $128 
million. In December 2018 Japan announced it will 
increase its fleet to 105 F-35As and 42 F-35Bs, 
with some of the B models going to the Maritime 
Self Defence Force for its Izumo class vessels. The 
F-35A entered JASDF service in March 2019. 

Despite being one of the largest F-35 export 
customers, Japan is not an equity partner and 

has little influence over aircraft development and 
configuration, causing some hesitancy on the 
type’s acquisition. The JASDF would have liked 
to operate the F-22 but the US refused to export 
its flagship fighter. Instead, Japan is pursuing its 
own aircraft to replace the Mitsubishi F-2 fleet 
in the 2030s. Ahead of developing the new F-3, 
Mitsubishi in April 2016 flew its X-2 Shinshin 
(ATD-X) demonstrator, which is being used to test 
various advanced technologies. 

The single-seat F-3 will feature stealth and 
sensor fusion. It is to be powered by two 
Ishikawajima-Harima Heavy Industries XF9-1 
turbofan engines developing about 11-12 tonnes 
dry thrust and 15-16.5 tonnes wet and possibly 
incorporate thrust vectoring. Potential technologies 
could include high-speed datalinks (which Japan 
has been researching), using the airframe as a 
radar antenna, and fitting an F-35-style helmet 
mounted display. 

The project has attracted some interest from 
international companies willing to assist with the 
effort and Japan has announced it will formalise a 
foreign partnership framework by the end of this 
year, with the Ministry of Defence in discussion 
with the US and UK. Funding will reach around US 
$256 million in FY2020. Development of the F-3 
is expected to officially begin in 2021 with a first 
flight around 2030. Unit cost of the aircraft could 
reach nearly US $200 million but it will go a long 
way in helping Japan strengthen its air force, which 
is vastly outnumbered by China’s. 
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A Japanese F-35. Credit: JASDF

For many years India attempted to develop its Fifth-Generation 
Fighter Aircraft (FGFA) with Russia, basing it on the Sukhoi Su-57 
(T-50/PAK-FA). 
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PAKISTAN
Faced with the prospect of fifth-generation fighters 
across the border in India, Pakistan is pursuing 
its own program. Project Azm was announced in 
mid-2017, with the new fighter expected to become 
operational in over a decade. It appears the aircraft 
will be a single-seat, twin-engine design using 
Chinese turbofans. The state-owned Pakistan 
Aeronautical Complex (PAC) has established the 
Aviation Research, Indigenisation & Development 
unit to lead development. 

RUSSIA
The next generation fighter for Russia’s Air and 
Space Force is the Sukhoi Su-57, which first 
flew in January 2010. Designed to succeed the 
Flanker series, the Su-57 has experienced a 
number of challenges, with protracted and troubled 
development. Russia ordered an initial 15 Su-
57s in 2018, and 76 in 2019, with delivery to the 
Air Force expected during 2020. Russia is also 
hoping to export the Su-57 and is courting foreign 
customers with the Su-57E export model, and aims 
to sell the aircraft to the Middle East and Asia-
Pacific. 

The Su-57 has been designed for a reduced 
radar cross section but is less stealthy than aircraft 
like the F-35, although more manoeuvrable (thanks 
in part to thrust vectoring engines). It can carry 
a large and varied weapons load in capacious 
internal bays. Its avionics are far more advanced 
than most of the Flanker series, with multiple AESA 
radars, infrared search and track sensor and a 
comprehensive defensive aids suite that includes 
directional infrared countermeasures, which will be 
aimed at enemy missiles. 

The Su-57 is due to use the Izdeliye-30 
(improved AL-41F) turbofan with thrust vectoring 
for supersonic cruise, but the engine will only be in 
production until 2025, delaying service entry in this 
format until 2027. Su-57s will use Saturn AL-41F1 
engines in the interim. 

Meanwhile, Russian Aircraft Corporation MiG is 
working on the high-speed MiG-41 fifth-generation 
interceptor as a successor to the MiG-31 under 
the PAK DP (Prospective Aviation Complex of Long 
Range Interception) program. 

SINGAPORE
Singapore has been an important combat aircraft 
customer of the United States and chose the F-35 
to meet its latest-generation fighter requirements, 
announcing in February 2019 that it would replace 
its F-16C/Ds with F-35s after 2030. In January 

this year, Singapore requested 12 F-35Bs for US 
$2.75 billion (four plus eight options). The vertical 
take off and landing F-35B will allow for dispersed 
operations, an important factor for a small country 
like Singapore, and will complement the Air Force’s 
larger F-15SGs. 

SOUTH KOREA
The Republic of Korea Air Force (ROKAF) has an 
initial requirement for 40 F-35As, worth US $6.3 
billion, with 16 contracted since March 2014 to 
replace its F-4 Phantom fleet. Deliveries began in 
March 2019, with eight arriving so far and initial 
operating capability declared in December. In 
October 2019 South Korea announced it was 
acquiring another 20 F-35As for US $3.3 billion, to 
be delivered from 2021. 

To complement its F-35s, South Korea is 
developing its own KF-X fighter. This project 
was announced in 2001 but due to financial 
considerations was put on hold for a decade, with 
development beginning in January 2016. In an 
effort to bring costs down, Indonesia joined the 
programme and committed to providing 20% of 
the US $8 billion development costs (the Korean 
government will pay 60% of this and Korea 
Aerospace Industries 20%). The Indonesian Air 
Force aims to acquire 50-80 IF-Xs to replace its 
F-16s and Su-27s. Indonesian aircraft will have 

some changes such as different data links and a 
probe refuelling system (as opposed to boom). PT 
Dirgantara Indonesia (PTDI) will be responsible for 
local production. 

The IF-X project has not proceeded smoothly. 
One of the goals of Indonesian cooperation is for 
PTDI to gain experience and generate revenue 
from export sales. Indonesia has expressed 
dissatisfaction with technical benefits and South 
Korea prohibiting exports, and has complained 
that Korea Aerospace Industries (KAI) is reluctant 
to share information on certain technologies. 
Indonesian is behind in payments, but is 
nevertheless pressing ahead with the project. 

The ROKAF plans to acquire 120 twin-
engine KF-Xs to replace its F-4Es and F-5Es. 
In September 2019, South Korea’s Defence 
Acquisition Programme Administration (DAPA) 
announced a critical design review (CDR) of 
the fighter and gave approval for prototype 
construction – the first is expected to be 
completed in the first half of 2021. South Korea 
hoped to get Lockheed Martin’s assistance on the 
project but the US refusal to grant export licenses 
on key components has slowed development. The 
first flight of six prototypes is expected in mid-2022 
with serial production between 2026 and 2032. 
Total production could be 350, including for export. 

The KF-X will be a stealthy fighter with Hanwha 
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KF-X fighters. Credit: Korea Aerospace Industries

The next generation fighter for Russia’s Air and Space Force is the 
Sukhoi Su-57, which first flew in January 2010. 
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Systems AESA radar (being developed with 
foreign assistance), infrared search and track 
sensor, sensor fusion and internal weapons bays 
on later versions. It will be able to carry ramjet-
powered Meteor beyond visual range AAMs as 
well as IRIS-T short-range missiles - and LIG 
Nex1 is working on an air-to-ground missile for 

later versions. Two Hanwha Techwin-built F414-
400 turbofans will provide supercruise capability. 
KAI says operating costs will be half that of the 
F-35, making it attractive on the export market. 
The company hopes the ambitious project will be 
similarly successful as its widely exported T-50/FA-
50 Golden Eagle. 

OTHER OPTIONS
For Asia-Pacific countries unwilling or unable to 
acquire the F-35 or develop their own aircraft, 
there are many other potential options. One is 
to acquire cheaper unmanned combat aerial 
vehicles, or to partner with countries on their fifth- 

or sixth-generation fighters. The United Kingdom, 
for example, is leading development of the sixth-
generation Tempest, while Turkey is pursuing 
its TF-X stealth jet. As these are very costly 
programmes, the developers are likely to be open 
to outside participation – Tempest is already a 
multi-national collaboration. In July 2019, Sweden 

announced it would be joining Team Tempest 
and this was followed by Italy announcing its 
commitment to join in September. 

The project was launched in July 2018, with 
two billion pounds being invested. The Tempest 
will be armed with Meteor BVRAAMs and Spear 
precision attack missiles, amongst others – 
possibly hypersonic weapons and laser defensive 
aids. It will be powered by adaptive-cycle turbofan 
engines and be optionally unmanned. It will 
ultimately replace the Eurofighter Typhoon and 
complement the F-35. 

The UK is also helping Turkey with its TF-X 
programme, which gained impetus after the 

United States removed the country from the 
F-35 program in response to Turkey purchasing 
Russian S-400 air defence systems. The aircraft is 
being developed by Turkish Aerospace Industries 
(TAI) with assistance from BAE Systems. It is 
intended to replace nearly 250 Turkish F-16s and 
be offered for export – Turkey has, for example, 
invited Malaysia to join the programme. First flight 
is planned for around 2025 (originally 2023) but 
this may occur later as this is a highly ambitious 
project for Turkey’s aviation industry, although 
the country has gained some fifth-generation 
experience through participation in the F-35 
project. 

Elsewhere, France, Germany and Spain are 
developing the Future Combat Air System (FCAS) 
to replace aircraft like the Rafale and Eurofighter. 
The System includes a New Generation Fighter, 
unmanned combat air vehicle, cruise missile 
and other elements. The future fighter concept 
demonstrator will fly around 2026 and enter 
service from 2040. Key technologies will include 
passive radar, cognitive sensors and hypersonic 
and high energy weapons etc. The aircraft is set 
to be built by Dassault and Airbus with a Safran/
MTU engine. Projects like this, while not cheap, 
are giving nations a surprisingly wide array of 
future fighter options to choose from. 

Su-57. Credit: United Aircraft Corporation

The UK is also helping Turkey with its TF-X programme, which 
gained impetus after the United States removed the country from 
the F-35 program in response to Turkey purchasing Russian S-400 
air defence systems. 
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The Mi-24 type helicopters (NATO reporting name: 
Hind, in Russia it was called Crocodile for their 
fighting capabilities) were effectively used and 
are still operating in hot spots of different regions 
worldwide, where they proved their irreplaceability 
and status of being reliable and a multi-purpose 
weapon. Helicopter users highly appreciate the Mi-
24 for their power and robust armor. 

Mi-24 type helicopters have a unique experience of 
operation in hot and high conditions. Additionally they 
are low-maintenance, equipped with huge number 
of weapons - as well as having a design that can be 
adapted for operation in extreme climatic conditions. 
For example, after steady, soaking monsoon rains 
these helicopters have often been parked in the open 
and they are always easy to start and proceed on their 
missions. Not many combat helicopters feature such a 
large operational envelope.

Legends are made about the invulnerability of 
the Russian "flying tank". Many people compare its 
reliability and unpretentiousness with the famous 
Kalashnikov assault rifles. For several decades, the 
fearsome "Crocodiles" have been involved in most 
serious combat encounters.

Mi-24s have participated practically in all UN 
peace-keeping missions. The usefulness of these 
Russian-made helicopters has received a high 
international rating. Their combat effectiveness 
and operational reliability have been highlighted on 
numerous occasions. The task of combat helicopters 
was to provide the safety of the UN personnel by 
providing air cover for convoys, SAR and observation 
flights, as well as the support of airmobile operations 
of UN military personnel. 

The Mi-24’s experience has provided a large 

amount of information – and its analysis allowed for 
further improvement and upgrading of this legendary 
helicopter. Despite a long-term practice of using 
Mi-24s, Southeast Asian countries are now focused 
on buying new Russian weapons - in particular the 
extensive upgrade of the Mi-24 to the new Mi-35M.

Upgrading of Mi-24s and successful implementation 
of this idea has made the legendary combat aircraft a 
potent weapon system suitable for the new millennium. 
The multipurpose all-weather Mi-35M is serially 
manufactured at the Rostvertol plant, which is a part of 
the Russian Helicopters Holding. 

The Mi-35M is an attack helicopter system fitted 
out with round-the-clock up-to-date high-precision 
weapons. 

The helicopter is designed to destroy armored 
vehicles and provide fire support of land forces. 
The Mi-35M has several versions: attack, troop-
carrier, medical and transport. As a troop-carrier 
the helicopter can transport up to 8 soldiers with 
full kit. In the medical version it can transport 2 
stretcher cases and 2 sitting cases accompanied by 
one medical attendant. The Mi-35M can transport up 
to 1,500 kg of cargo inside the cargo cabin or up to 
2,400 kg on the external sling.

Technologies implemented on the Mi-28N were used 
at the design stage and for the production of the Mi-
35M helicopter. As a result, the Mi-35M has received 
a new main rotor system with composite blades. 
Modified blade profile improves flight and technical 
characteristics of the helicopter and composite 
materials increase service life and combat survivability. 
An X-type tail rotor increases helicopter controllability 
and at the same time decreases its noise level. The Mi-
35M has a shortened wing equipped with built-in cargo 

lifting system and store racks. 
The combat survivability of the helicopter and the 

protection of the crew are provided by armor protection 
with steel plates around:
• cockpit; 
• gearbox; 
• engine oil tanks;
• main gearbox compartment;
• hydraulic power pack;
• partition-wall between pilot and operator 

compartment;
• pilot’s seat has armor headrest and armor backrest. 

Furthermore, the windshields are also armored. 
Round-the-clock combat employment is an 

undeniable advantage of the Mi-35M. The helicopter 
is fitted out with up-to-date navigation and electronic 
indication systems with color MFDs and an advanced 
surveillance-sighting system. Mi-35M helicopter 
lighting equipment is adapted for night vision goggle 
use by the crew.

Each Mi-35M is equipped with up-to-date armament, 
which includes: nose-mounted flexible gun pod with 
two-barrel 23mm gun, guided missile armament 
(anti-tank missile complex with SHTURM or ATAKA 
missiles), unguided rockets (B8V20-A units with 
unguided aviation rockets of C-8 type 80 mm caliber), 
suspended external guns (up to two UPK-23-250 
(Unified Gun Pod) containers with 25 mm gun).

Depending on the tasks and operation conditions 
optional equipment can be installed on the helicopter, 
including: 
• Upgraded OPS-24N-1L surveillance-sighting 

system;
• ATAKA anti-tank missiles with laser guidance 

system;
• STRELETS complex with IGLA-S air-to-air missiles;
• VOR/ILS/DME equipment;
• S-13 rockets;
• Up-to-date PRESIDENT-S self-defence system.

The first customer of this helicopter was Venezuela. 
A contract for Mi-35M helicopters for Brazil have also 
been signed. These combat helicopters are used in 
Latin America for patrolling airspace and providing 
air support to combat forces in border areas. Besides 
Latin America, the Mi-35M is also operating in the 
Middle East, Africa, Europe, the CIS and with the 
Russian Ministry of Defense.

Potential customers from South-East Asia are also 
interested in taking delivery of an upgraded version 
of the already familiar Mi-24. The Russian Mi-35M is 
a step ahead of the competition and is sure to be the 
helicopter of choice for many customers.

ADVERTORIAL

Mi-35M – UPGRADE OF THE LEGEND
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F oreign armies operating in Syria continue to 
use the territory of the war-torn country as 
a testing ground for their advanced military 

equipment. A new page in the eight-year-long drama 
opened in February 2020, when President Recep 
Tayyip Erdogan ordered the Turkish Armed Forces 
(TSK) to do battle with the Syrian Arab Army (SAA) 
in Idlib. The operation, codenamed “Spring Shield” 
(declared on March 1 by Turkey’s defense minister 
Hulusi Akar) – was to stop the SAA’s further advance 
into the rebel-held province bordering Turkey’s Hatay 
province.

The Sochi accord concluded in October 2019 
between Turkey, Iran and Russia - and detailing 
agreements between the parties - does not permit the 
Turkish air force to send its airplanes and helicopters 
into Syrian airspace without prior permission from 
Moscow. Since most of the requests sent in late 
February – early March 2020 were rejected, the TSK 
had to rely instead on unmanned combat air vehicles 
(UCAV) for close air support and interdiction. The 
Turks sent in dozens of TAI Anka-S and Bayraktar 
TB2 armed drones to strike hundreds of Syrian 
targets.

This was the first moment in the 21st Century when 
both TSK and SAA faced a regular foreign army on 
the battlefield. Having suffered considerable losses 
in personnel and equipment, Syrian troops had to 
retreat five to ten kilometers. Later, however, the 
pro-government forces managed to regain almost all 
lost territory thanks to the arrival of reinforcements 
under cover of Buk-M2E, Pantsyr-S1 and Strela-10 
self-propelled surface-to-air missile (SAM) systems. 
Losses on both sides grew until the ceasefire came 
into effect on March 6. The truce was agreed a day 
before in the Kremlin between Erdogan and Putin, the 
latter acting as a power broker between Ankara and 
the central government in Damascus.

DAWN IN IDLIB
Following successful operations of the Kurdish-led 
Syrian Democratic Forces (SDF) allied with the U.S.-
led coalition as well as the army of Bashar Al-Assad 
and the foreign forces supporting him, the portion 
of the country’s territory still under control of terror 
groups reduced to below 11%. In May 2019, Assad 
ordered the SAA to take Idlib, the last province under 
die-hard jihadists. The operation has been called 

“Dawn in Idlib”.
During Phase I, the SAA took Khan Shaykhun 

whose name became known to the whole world after 
the chemical attack back in April 2017, using Sarin 
gas. The second phase commenced in December 
2019 and culminated with the liberation of Maarat-
an-Nauman, an ancient place with bitter memories of 
the Crusaders, who captured the town (then known 
as Arra or Ma’arre) in 1098, and, not finding enough 
food there, resorted to cannibalism.

The third Phase began early this year, with the army 
advancing faster than previously due to the use of a 
refined reconnaissance and strike system. Fielded by 
the Russian expedition force, that system employs 
lightweight UAVs not only for aerial reconnaissance, 
but also target designation in conjunction with laser-
guided artillery shells and air-launched munitions.

LASER GUIDED SHELLS
The Russian armed forces have a number of guided 
artillery projectiles in their arsenal. The largest one is 
the 134-kg Smelchak-M for 240-mm 2S4 Tyulpan 
self-propelled and M-240 towed mortars, which were 
used by the Syrian army in 2018 during the Operation 
Damascus Steel to clear the capital of jihadists.

There are also several laser-guided projectiles 
for towed and self-propelled howitzers, available in 
152mm (Krasnopol, Santimetr) and 120/122mm 
(Gran, Kitolov) calibres. Most popular has been the 
Krasnopol, intended for the 2S19 Msta series (some 
are with SAA’ 25th Special Forces Division, formerly 
the Tiger Forces) and 2S3M Acacia self-propelled 
howitzers (a small number remains with the SAA’s 
Republic Guard). Together with the broadly similar 
M712 Copperhead, a 155-mm calibre cannon-
launched guided projectile (CLGP) of U.S. origin, it 
has been used en mass in Syria. 

Typically, such CLGPs require about a 30 second 
illumination of a target to score a direct hit. More 
recently, the Russian forces have been combat-
testing more advanced projectiles requiring a shorter 
designation time in the terminal phase.

First reports of Russian forces using a 
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VLADIMIR KARNOZOV // MOSCOW 
RUSSIA AND TURKEY PUT THEIR LATEST EQUIPMENT  

TO THE TEST IN SYRIA
Operations “Dawn in Idlib” and “Spring Shield” saw massive employment of advanced combat drones: larger MALE 

UCAVs and smaller unarmed drones cooperating closely with the artillery. 

Russian Forpost UAV. Credit: V. Karnozov
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reconnaissance-and-strike system that employed 
drones and six-inch howitzers date back to 2017, 
when the SAA was advancing into the Syrian 
Desert. Then, however, UAVs - such as the Eleron-3 
and Orlan-10 - were flying only reconnaissance 
and battlefield observation missions. Apart from 
helicopters, precision targeting for guided artillery 
munitions was provided by laser beams emitted 
by portable devices, such as LTsD-3M and LTsD-
4. These are intended for ground operators at the 
front-line or special forces operating in tactical 
depth of enemy lines. 

During the Dawn in Idlib III, the Russian expedition 
force tried improved drones carrying a lightweight 
laser rangefinder/target illuminator (LRF/TI). The 
concept involves the laser-emitting channel in the 
air vehicle’s aiming system to produce a designation 
beam. The craft then makes a “twinkle” - as the 
artillery shell is approaching - long enough for 
trajectory correction so as to score a direct hit on 
the target. This technology leaves the enemy little 
chance for detection of the twinkle, let alone applying 
countermeasures. Besides, it reduces electric power 
consumption, which is important for small drones.

According to the Krasnopol’s developer JSC KBP 
(named after Academician A.Shipunov), a suitable 
mission equipment set on a gyro-stabilized platform 
has been tested aboard the Aerokon Katran. This 
40-kg UAV (including 4.2 kg of the aforementioned 
equipment) is understood to have been of an 
experimental nature. Here is a fragment from KBP’s 
statement: “Guided artillery munitions represent a 
means to maintain and multiply the role of artillery 
systems during the current phase of weaponry 
development, which requires higher mobility, 
shorter reaction time, and lower consumption of 
ammunition. An automated reconnaissance and 

strike system employing UAVs can provide timely 
annihilation of various targets on the battlefield using 
guided munitions at considerable ranges.”

Information on the practical use of this and other 
refined reconnaissance and strike systems is limited. 
However, since the list of UAV types in Russian 
service is short, the use of drones is confined to the 
Orlan, Forpost and Orion series.

ORLAN-30
The last time the Russian defense ministry shared its 
UAV statistics with journalists, it said that after the 
expeditionary force had landed in Latakia its drones 
performed over 23,000 flights lasting 140,000 hours. 

The most popular type has been the Orlan-10. Its 
primary function is to find, indentify and allocate 
moving and stationary targets on the battlefield, so 
that their precise coordinates became known to the 
drone operators. The UAV combat post then passes 
that information to a centralized fire-control system 
on the next level. Since the Orlan-10 does not carry 
any weapons, the kinetic action is the responsibility of 
artillery units or aircraft. 

Just as Dawn in Idlib III was getting momentum, the 
Russian defense ministry announced the selection 
of the Orlan-30 from the Special Technological 
Center (STT) and the decision to launch it into mass 
production. The ministry’s statement says the type will 
enter service in large numbers this year.

In turn, the developer sees the Orlan-30 as a 
further derivative of the Orlan-10, whose state 
acceptance trials were completed in 2019. Weighing 
about thirty kilos, the drone has a top speed of 180 
km/h, but typically flies 30km/h slower at a height 
of up to 4,500 m. Time on station (300 km off the 
launch site) is given at five hours. The most important 
difference is that the newer model can carry an LRF/
TI, and thus provide accurate targeting for CLGP and 
air-dropped munitions.

In a separate announcement, the Moscow-based 
Poisk scientific and research institute said that it 
continues trials of compact laser target designators 
weighing about one kilogram, and thus suitable for 
placement on small air drones. “Such laser devices 
shall provide the basis for creation of the next-
generation of LRF/TIs for UAVs,” it adds.

Model of Turkish ANKA UAV from TAI . Credit: V. Karnozov
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FORPOST-R 
There is one more interesting statement from the 
Russian defense ministry that came out at a time 
when Phase III of Dawn in Idlib III was unfolding. It 
says that UZGA (Urals Plant of Civil Aviation) won 
an initial order for ten systems of the Forpost-R 
unmanned aerial vehicles. Aleksei Krivoruchko, deputy 
defense minister responsible for procurement, broke 
this news when inspecting UZGA’s workshops in 
Ekaterinburg, where the Forpost-R assembly line is 
being established.

Interacting with journalists, Krivoruchko clarified 
that that the contract was finalised in December 
upon completion of the system’s factory tests during 

which a prototype drone performed over a dozen 
successful missions. The production contract calls 
for deliveries to start in the late 2020 - early 2021 
timeframe and be completed over the next three 
years. Following shipment of a first deliverable set, it 
will be employed on state acceptance trials. These 
are expected to last for several months and result in 
a full production clearance.

Krivoruchko further said that the ministry is going to 
place a follow-on order for 18 additional systems later 
this year. Typically, one system employs three UAVs 
and a control station. According to industry insiders, 
the two contracts are valued at Rouble 30 billion 
[U.S.$ 484million] through to 2027.

The Forpost-R is a further development of the 
Forpost, a licensed copy of the IAI Searcher Mk.II. 
Following a direct purchase of prototype drones 

from Israel in 2008, two years later Russia acquired 
a production license with the right to improve the 
original design and replace imported components 
with locally made substitutes. Reportedly, over 30 
Forpost systems are now in Russian service.

While keeping a close outward resemblance to the 
original Searcher Mk.II, the Forpost-R is completely 
indigenous inside. According to a MoD statement, 
“the system has acquired new capabilities thanks to 
state-of-the-art technologies of local origin, including 
those concerned with round-the-clock surveillance 
using not only optical equipment, but also that of 
radar and electronic warfare means.” The Forpost-R’s 
mission equipment includes a locally designed set of 
radio controls that can maintain direct radio contract 

between the control post and a drone at a distance 
increased up by a hundred kilometers.

Also, the Forpost-R comes with a Russian-made 
gyro-stabilized electro-optics system in lieu of the 
original Multimission Optronic Stabilised Payload 
(MOSP) version 3000. Reportedly, the Russian MoD 
ran a competition among local companies for the best 
design, and selected the GOES-540 for itself, while 
permitting less advanced GOES-4 for an exportable 
version of the drone.

Since both Russian systems are heavier than 
the Israeli original, the takeoff weight went up from 
370-436 kg for the initial Forpost (depending on 
mission equipment set variations) to about 500 kg 
for the Forpost-R. This, however, has been offset 
by replacement of the original UEL AR 68-1000 
piston engine with the Russian-made APD-85. Thus 

powered, the Forpost-R can attain a cruise altitude of 
6000 meters and loiter for 18 hours. 

At this point, it remains unclear whether the 
Forpost-R would be able to carry any air-launched 
munitions. However, its mission equipment is believed 
to be able to provide accurate targeting for CLGP 
and air-dropped munitions. 

ORION
At a gross weight of one tonne, the Orion from St. 
Petersburg-based Kronstadt (KT) is the largest 
Russian UAV that has so far been tested in 
Syria. The manufacturer sees it as “Russia’s first 
operational drone of the medium-altitude long-
endurance (MALE) class.” The Orion’s flight trials 
began in 2016 after five years of research and 
development. Last year, operable prototypes were 
spotted for the first time over Idlib. News outlets 
associated with the rebels ran some photos which, 
although taken from a long distance, reveal the 
Orion’s presence in Syrian airspace. 

There have some cases, however, when spotters 
mistook the Orion for similar looking Iranian Shahed 
129 or Israeli Elbit Hermes 450. These also feature 
a high-aspect wing made of composite materials and 
a rear-mounted pusher propeller about two meters 
in diameter. Close in size, the Shahed 129 has been 
operating in Syria since 2014. Both are powered 
by commercially available Rotax 912/914 engines 
uprated for better high-altitude performance. Serial 
examples come instead with indigenous Agat/TsIAM 
APD-110/120 engines rated at 116hp, and driving 
the Aerosila AV115 propeller. This combination 
should be able to accelerate the drone to a top speed 
of 120 km/h. When operating from a 900-meter 
runway with a typical payload of 60 kg, the Orion can 
loiter for 24 hours at altitudes of up to 7,500 m.

At MAKS’2019, KT CEO Sergei Bogatikov told 
journalists that the Orion’s baseline reconnaissance 
version had entered quantity production. He added 
that an initial batch was being handed over to the 
customer to be followed by a first serial batch at 
the turn of the year. The company targets annual 
production at a rate of about 30 airframes. Depending 
on tasks set before a UAV detachment, it may employ 
from three to six drones.

Initially, the customer ordered the Orion in a 
reconnaissance version capable of surveying large 
areas by both day and night, as well as providing 
designation for detected ground targets. The drone 
can be configured for Sigint/Comint and other roles 
through altering its mission equipment with an upper 
limit of 200 kg. KT offers a derivative equipped with 
the Phazotron-NIIR MF-2 X-band radar for mapping 
and target detection. Mission equipment is said to be 
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Buk M2E in missile launch configuration. Credit: V. Karnozov



Pantsyr S1 system demonstration. Credit: V. Karnozov
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able to process the radar picture with a speed of one 
square km per second. In addition, the manufacturer 
declared readiness to create an armed version able to 
carry small 25-50 kg weapons.

ANKA AND BAYRAKTAR
MALE air vehicles may be good at counter 
insurgency and anti-terror - but when it comes to 
a war between regular armies, they fall easy prey 
to modern SAMs. Spring Shield proved that again. 
During that operation, Turkish drones performed 
hundreds of sorties in Syrian airspace. Thus, they 
exposed themselves to SAA’s antiaircraft systems, 
including Buk-M2E medium-range, Pantsyr-S1 and 
Strela-10 short-range self-propelled surface-to-air 
systems.

The TSK employed two types of armed drones, 
the Anka-S from Turkish Aerospace Industry (TAI) 
and Bayraktar TB2 from Baykar Makina. The former 
is heavier, at 1,600 kg against 650, and comes with 
a larger wing, 56ft in span compared to 39ft. Both 
are propeller-driven, slow-flying UCAVs, tested in a 
war environment during the Operations “Euphrates 
Shield” (2016-2017), “Olive Branch” (2018) and 
“Peace Spring” (2019) in Syria as well as in Libya 
and for counter-insurgency against the Kurdish rebels 
in eastern Turkey and northeast Iraq.

The Anka-S can carry a payload of 200 kilos versus 
55, which allows for a heavy punch compared to the 

TB2’s just two small “Smart Micro Munitions”. The 
Bayraktar’s sensor equipment is also relatively simple 
compared to the Anka’s mission equipment that 
includes a Synthetic Aperture Radar/Ground Moving 
Target Indicator and Inverse SAR plus SatCom and 
ELINT sets.

After the truce came on March 6, the Turkish 
defense ministry reported that TSK units taking 
part in Operation Spring Shield “neutralised” over 
3,000 troops fighting for Assad and destroyed 115 
artillery pieces and 202 armored vehicles, three jets, 
eight helicopters, three drones and eight antiaircraft 
systems. In turn, President Erodogan insisted his 
forces took out eight Pantsyrs (probably calling all 
SAA antiaircraft systems in the area by that name). 
The Russian defense ministry reacted quickly by 
saying the Syrian army deployed only four Pantsyr-
S1s into the area, of which two suffered splinter 
damage and were repairable.

There are no figures to illustrate combat efficiency 
of the SAA antiaircraft equipment except for the 
Buk-M2E. According to the SAA, these systems 
fired twenty-five missiles to score twenty hits, while 
three 9M317 missiles missed and two more failed to 
guide. It is believed the figures could have been even 
better if not for the Turkish countermeasure systems, 
including KORAL, which were active in the area. 
Most Syrian claims are difficult to confirm though, 
since 60% of the allegedly destroyed targets fell in 

the rebel-held territory. Available physical evidence 
supports claims for a dozen of Turkish drones and 
three of the opposition, including two made in Iran.

It seems that the Buk-M2E, NATO reporting name 
SA-17 Grizzly, was the best shooter on the Syrian 
side in encounters with Turkish drones. The first 
proven case of a downed UCAV dates February 25, 
when the rebels depicted an ANKA-S burning in 
the skies and its remains on the ground. Later on, 
Damascus claimed up to six drones of all types on a 
single day, most of them indentified as the TB2.

The vulnerability of MALE UCAVs to the SA-17 
should come as no surprise. Although their airframes 
are often made of composite materials, the big engine 
and other essential onboard systems are not. The 
large propeller further increases the radar signature. 
In contrast, the much smaller Orlan is more difficult 
for the enemy to detect and shoot down. Moreover, 
it is far cheaper, easier to build and maintain, while 
offering longer loitering times. Although unarmed, the 
Orlan-30 can obtain vital information on small targets 
on the battlefield, determine their precise coordinates 
and pass this and other vital information in real time 
to a nearby artillery battery. The latter would then 
destroy the enemy object with a CLGP or a salvo 
of standard shells. That is why the Russian army 
seems more inclined to further improve its existing 
reconnaissance and strike system rather than buy 
larger armed UCAVs. 

UNINHABITED 
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C hina’s transformation has unsurprisingly 
applied correspondingly to its air arm. 
Most of the attention has been paid 

to the qualitative improvement of its air combat 
capabilities, which has gone from being dominated 
by only slightly improved - if at all -1950s and 
1960s Soviet-era MiGs to modern Chinese-built 
derivatives of the Sukhoi Su-27/30 Flanker family 
of fighters, indigenous Chengdu J-10 multi-role 
fighters and the Chengdu J-20 stealthy fighter and 
its bomber fleet increasingly used as anti-ship and 
cruise missile carriers. 

A lot less attention has however been paid to the 
ongoing improvement in China’s airborne support 
forces. In addition to airlifters, force multipliers 
like airborne early warning, maritime patrol and 
specialised electronic warfare and intelligence 
gathering aircraft have also been introduced into 
service with both the People’s Liberation Army 

Air Force (PLAAF) and its naval counterpart, the 
People’s Liberation Army Navy Air Force (PLANAF). 

MANY ROLES 
China has put into service at least 12 different 
types of specialised aircraft based on the Shaanxi 
Y-8 and more recently the Shaanxi Y-9 turboprop 
airlifters for carrying out a diverse set of missions, 
ranging from electronic and signals intelligence 
gathering, long-range anti-submarine warfare and 
psychological operations. 

Each of these uniquely configured aircraft come 
under the “High New” (GaoXin in Chinese) code 
name, with each type given a unique numerical 
designation after the GaoXin or GX prefix and carry 
various distinct fairings, housings and antennas for 
indigenously developed equipment related to their 
specialised mission sets. The High New series 
of special mission aircraft started around 2005, 

following an earlier Chinese effort to develop such 
platforms around the turn of the century. 

This resulted in the Y-8X and the Y-8J. The former 
is a long-range maritime patrol/surveillance platform 
with a limited Electronic Intelligence (ELINT) 
gathering capability which carried an American Litton 
AN/APS-504(V)3 surface search radar as its primary 
sensor in an enlarged under-nose radome. The latter 
was fitted with a Racal (later Thales) Skymaster 
multi-mode radar similar to that fitted to some 
Britten-Norman Islanders. 

The Y-8J entered service around 2000, soon after 
the Y-8X, and performed a similar role along with 
that of a basic AEW&C platform for the PLANAF. 
That both types were fitted with western sensors is 
testament to the thaw in China’s relations with many 
countries following the end of the Cold War, a period 
that seems almost quaint in the current climate. 

Both types were joined by the first of the High 
New-series aircraft, the GX-1 and GX-2 around 
2004/2005. These were both ELINT/SIGINT 
aircraft based on the Y-8 airframe for the PLAAF and 
PLANAF respectively and are fitted with both ELINT/
SIGINT antennas and Electronic Support Measures 
(ESM) equipment on board. 

The was followed by the GX-3 standoff jammer 
and the GX-4 airborne command post. The GX-5 is 
an Airborne Early Warning and Control (AEW&C) 
aircraft with a radar that we will cover in more detail 
below, while the GX-6 is a long-range maritime 
patrol/anti-submarine aircraft similar to the Lockheed-
Martin P-3 Orion that is being rapidly introduced 
into the PLANAF order of battle after a protracted 
development process. 

The GX-7 is a psychological warfare platform 
that has powerful jammers to interrupt targeted 
radio and television broadcasts and replace these 
with its own programs. The GX-7 rounded up 
the “first generation” of the GX family, which are 
now complemented and likely to be progressively 
replaced by a new generation of special mission 

MIKE YEO // MELBOURNE 
CHINA’S SPECIAL MISSION AND ELECTRONIC WARFARE 

AIRCRAFT GROWING IN NUMBERS AND CAPABILITY
A lot has been written about China’s defence modernisation over the past 10-15 years and rightfully so, for it really 
has been quite staggering how the country has transformed its military from a numerically impressive but limited 

Eastern bloc-style organisation into a modern capable force that is giving the American and regional militaries  
plenty of food for thought. 

PLAAF KJ-2000 airborne early warning and control aircraft taking off from an airbase in 2017. (China MoD photo)
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aircraft. These are based on the Y-9 airframe 
and include the GX-8 (ELINT/SIGINT), GX-9 
(psychological operations/cyberattack), GX-10 (KJ-
500 AEW&C) and GX-11 (ECM).

In addition, China has converted a number of 
Russian Tupolev Tu-154 airliners into ELINT/SIGINT 
platforms fitted with a ventral canoe housing a 
Synthetic Aperture Radar in the mid-1990s. These 
are still active as of early 2019, with one being 
intercepted by Japanese fighters over the East China 
Sea in March that year. 

AIRBORNE EARLY WARNING
The PLAAF also operates three different types of 
modern AEW&C aircraft. In Chinese service, these 
are referred to as the KongJing which is literally 
translated to “Airborne Warning”. The earliest of 
these is the KJ-200, a Y-8 airframe carrying a dorsal 
radar mounted in a “balance beam” configuration 
that looks similar to that of Saab’s Erieye system. 
Development of the KJ-200 started in in 2001 with 
the type entering service only in 2009, with the tragic 
crash of a prototype in 2006 that killed 40 crew and 
engineers setting the program back significantly. 

The KJ-200 entered service with PLAAF’s 26th 
Special Missions Division at Wuxi in Jiangsu province 
west of Shanghai, which is the primary PLAAF 
AEW&C aircraft unit. At least ten KJ-200s are in 
service with both the PLAAF and PLANAF today, 

although the type has since been complemented 
with a new AEW&C design. Based on the Y-9 
airframe and designated the KJ-500, the type 
features a non-rotating circular radome in place of 
the balance beam structure, which mounts an AESA 
radar in three separate arrays angled 120° to each 
other for all-round coverage. 

The first KJ-500 entered service with the PLAAF 
in late 2014, with the new type also assigned to the 
PLANAF soon after. The latter service has deployed 
both types of AEW&C to operate over the disputed 
South China Sea, operating from bases in China’s 
southern island of Hainan. 

In 1996 China signed a deal with Israel’s IAI for 
the conversion of three of its Il-76 fleet to AEW&C 
aircraft fitted with PHALCON radars. The first aircraft 
had been converted although had not been delivered 
when intense U.S. pressure managed to get Israel 

to walk away from the deal in 2000, which saw the 
radar and other components taken off the aircraft 
before its return to China. 

This forced China to develop its own KJ-200 
and a larger AEW&C platform called the KJ-2000. 
Fitted with a phased array radar arranged in a similar 

configuration to the later KJ-500, the first of four 
KJ-2000s entered service in 2005, with the radar 
reportedly claimed to have a maximum detection 
range of 470 km (290 miles). 

The KJ-2000 is the PLAAF’s high-end AEW&C 
solution, but China’s desire to see more built has 
been stymied by the inability to acquire additional 
Il-76 airframes, and there have been suggestions 
Beijing is seeking to develop its homegrown Xian 
Y-20 heavy airlifter into an AEW&C platform. 

AN INCREASINGLY REGULAR SIGHT
Several of these special mission types have actually 
been involved in operations in both the South and 
East China Seas, where the aircraft operating over 
the latter are regularly photographed by intercepting 
Japanese fighter jets as they fly in international 
airspace but inside that country’s large Air Defence 

Identification Zone (ADIZ). 
These are mostly routine training flights or 

PLAAF/PLANAF exercises which are growing 
in scope and reach. However, some of these 
interceptions appear to be during operational 
missions, with the Japan Air Self-Defense Force 
(JASDF) and Republic of Korea Air Force regularly 
reporting since mid-2019 that a PLANAF GX-8 
would be intercepted as it made its way through the 
Tsushima Strait into the Sea of Japan (East Sea to 
the Koreans) and back. 

The missions usually occur monthly, almost 
always at the tail end of the month and likely 
originate from PLAN airbases bordering the 
Yellow Sea. The use of the GX-8 would suggest 
the Chinese are collecting electronic data from 
Japanese air defence systems in Western Honshu, 
although they always stay inside international 
airspace and have not been reported to be flying in 
anything resembling an aggressive fashion. 

The special mission aircraft have also made 
appearances over the South China Sea, which 
is better known for the ongoing dispute between 
China and five other Southeast Asian nations over 
the ownership of potentially resource-rich waters 
around the islands and features. PLANAF Y-8X 
and Y-8J MPAs have been stationed on bases at 
China’s southern Hainan island, and they have been 
joined by KJ-200s and more recently KJ-500s and 
GX-6s, with the former types observed overhead 
during occasional stand offs with the coast guard 
and navies other claimant nations, usually Vietnam. 

MRSM Missile Test Launch. Credit: IAI

Japanese intercepts of Chinese special missions aircraft have been one of the best ways to get a closer look at these 
unique platforms, and these pictured here are (clockwise from top left) a PLANAF Y-8J maritime patrol/airborne early 
warning aircraft; a PLAAF Y-8 GX-3 stand off jammer; a PLANAF KQ-200/GX-6 maritime patrol/anti-submarine aircraft;  
and a Y-9JB/GX-8 ELINT/SIGINT gathering aircraft. (Japan Air Self-Defense Force photo)

The first KJ-500 entered service with the PLAAF in late 2014, with the 
new type also assigned to the PLANAF soon after. The latter service 
has deployed both types of AEW&C to operate over the disputed South 
China Sea, operating from bases in China’s southern island of Hainan. 

CHINA



Following the collapse of the Pakatan Harapan 
government on February 24, a new Prime 
Minister, Muhyiddin Yassin was sworn in on 

March 1, heading a coalition called Perikatan Nasional 
- though whether it will last until the next General 
Election in 2023 is uncertain. For now the country’s 
focus on containing the spread of the Coronavirus has 
put the political fight on hold and it remains to be seen 
if Parliament will reconvene on 18 May. 

Irrespective of whatever happens on Malaysia’s 

political scene, it is likely that there will be little 
improvement to its defence development. Newly 
appointed Defence Minister, Ismail Sabri, has 
considerable experience, having held four previous 
ministerial positions in his political career - though 
none of these were related to security. His experience 
will enable him to better manage both the running of 
the Defence Ministry and messaging - in contrast to 
his predecessor Mohamad Sabu. 

Taking office on March 12, there was little for 

Ismail Sabri to say during his press conference save 
to state the Ministry will continue with the Defence 
White Paper (DWP) of the previous government. 
Given the DWP did not commit the country to any 
significant strategic and military change nor to any 
funding commitment it was not a difficult position 
to take. With the impact of the Coronavirus and 
the need for the government to commit funding to 
address its impact - and a steep decline of oil prices 
- it is highly unlikely that any funding for defence 

DZIRHAN MAHADZIR // KUALA LUMPUR 
CORONAVIRUS, POLITICS AND ECONOMIC HEADACHES 
– MALAYSIA’S DEFENCE PROCUREMENT IN DISARRAY

At the time of writing much remains uncertain for Malaysia’s direction on defence, particularly given that the country 
has been under a two week restricted movement and quarantine order until March 31 due to the Coronavirus. The 

current government is reeling from both the economic aftermath of the coronavirus and political uncertainty. 
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MD530G – six of these will be accepted into service with the Malaysian Army by the end of this year. Credit: MD Helicopters
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The Royal Malaysian Air Force operates eight F/A-18 Hornets and hopes to supplement them with another ten surplus aircraft from Kuwait. Credit: Dzirhan Mahadzir

development will be available any time soon. 
This lack of funding has always been an issue 

but just as bad has been the lack of focus. Some 
issues such as the lack of a multi-role combat aircraft 
replacement for the Royal Malaysian Air Force’s MiG-
29 fleet, delays to the construction of the Maharaja 
Lela class Littoral Combat Ships and the Malaysian 
Armed Forces aged and obsolete equipment were 

inherited by the Pakatan Harapan government. It did 
not help itself by not addressing the current problems 
- but instead focused on developing a White Paper 
which did not address anything and smacked more of 
showing that the government was doing something. 

It was known that Prime Minister Mahathir 
Mohamad was not interested in defence and did not 
see it as a priority. That could have been overcome by 
the appointment of a capable Defence Minister - but 

instead due to coalition politics Mohamad Sabu was 
appointed and his tenure illustrated his unsuitability 
for the job. While an effective politician and rousing 
speaker at rallies, the task of Defence Minister 
appeared to be beyond his capabilities, particularly 
given his limited English, lack of experience in dealing 
with foreign high-level officials and unfamiliarity with 
the details of the portfolio. 

Sabu began his tenure promising to investigate 
alleged wrongdoing in the running of the Defence 
Ministry during the time of the Barisan Nasional 
government. These included: the purchase of the 
Scorpene submarines, the sale of land owned by the 
Defence Ministry, the operations of Malaysian troops 
in Saudi Arabia as part of the Saudi Arabian military 
coalition in Yemen and the purchase of MD530G 
helicopters. Despite his media announcements and 

allegations - along with reports to the Malaysian 
Anti-Corruption Commission on the land swap deals 
and the MD530G purchase - little came of these. 
Incoming Minister Sabri stated that the MoD will 
continue all on-going investigations but the results will 
be handed to the Auditor General’s office.

Along with the lack of outcomes on the allegations, 
Sabu came under criticism in 2019 when at the 
Shangri-La Dialogue, in response to a question 
on the activities of China Coast Guard vessels 
in Malaysian waters, he replied that there was 
little that Malaysia could do as the Chinese ships 
were bigger. Well aware of Sabu’s limitations, the 
government appointed Senator Liew Chin Tong as 
Deputy Defence Minister - the chief strategist for the 
Democratic Action Party and said to be the brains 
behind the gains in the last two general elections.

 However, Liew also illustrated that being a 
successful political strategist does not necessarily 
translate into success in defence. It is difficult to say 
how much authority he actually wielded - though 
he was a key driver of establishing the Defence 

However, Liew also illustrated that being a successful political 
strategist does not necessarily translate into success in defence. 
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White Paper but the fact that it did not address key 
issues does not reflect well on him. Too often he 
was on the international speaker circuit pushing the 
Pakatan Harapan government’s concept of neutrality, 
particularly in the South China Sea, which somehow 
overlooked the fact that Malaysia could not be 
pushing its neutrality when it was a claimant. 

The Pakatan Harapan government promoted 
open tenders but it some cases the process was 
somewhat time wasting when small batches of 
vehicles were ordered to supplement existing fleets 
rather than going directly to the previous supplier. 
Tenders instead were held for the supply of these 
small batches - which would hardly help logistics and 
standardisation if a new vehicle type entered the fleet 
in small numbers. 

DEFENCE WHITE PAPER
Malaysia’s Defence White Paper (DWP), released in 
December 2019, was unfortunately very generalised 
and failed to address key issues. The DWP did not 
state clearly how much was required, nor the funding 
allocation and timeframe. An extensive laundry list of 

equipment was provided but no details given as to 
what was the projected costs of the program. It also 
proclaimed that the current structure and size of the 
Malaysian Armed Forces was satisfactory - ignoring 
the fact that the cost of operational expenditures is 

now accounting for over three-fourths of the budget.
 The 2020 operational expenditure is RM12.49 

billion (US $2.96 billion) out of the total defence 
budget of RM15.57 billion (US $3.7 billion) - the 
bulk of the operational expenditures being salaries 
and allowances which accounted for around RM7.4 
billion (US $1.76 billion). There were plans for a 
minimum 6 percent of the GDP to be put into the 
DWP according to a Ministry of Defence source 
- but this was left out on the final document. Then 

Defence Minister Mohamad Sabu proceeded to 
confuse the matter by stating in a press conference 
on 2 December 2019 that he would propose that 
the budget be 1% of Malaysia’s GDP - seemingly 
unaware that for the past ten years it has already 

been higher than that. 
The next day, Finance Minister Lim Guan Eng 

further increased the impression that the Pakatan 
Harapan government appeared to not know whether 
it was coming or going by saying the request would 
be considered only if the economy permitted it. Given 
that both Sabu and Lim were in the same coalition 
and sat in the same cabinet, it seemed strange that 
the issue was being brought up and responded to 
by both Ministers via media reports. Matters had 

Then Defence Minister Mohamad Sabu proceeded to confuse the matter 
by stating in a press conference on 2 December 2019 that he would 
propose that the budget be 1% of Malaysia’s GDP - seemingly unaware 
that for the past ten years it has already been higher than that. 
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not been helped that when the DWP was tabled 
and debated in Parliament, most of the Cabinet 
- including Prime Minister Mahathir and Finance 
Minister Lim - were all conspicuously absent.

The DWP also touched on the Malaysian defence 
industry and included proposals for reform - though 
many of these were generalised. The DWP stressed 
that industry should be capable of meeting both 
the domestic and export market stating: “The 
Government’s long-term vision in this context is for 
local players to develop the capacity to design, test, 
develop and market state-of-the-art weapons and 
technologies, both for domestic and export markets 
in line with the Aspired Self-Reliance principle. ” 

The DWP did not state anything on the principle 
problems for Malaysia’s defence industry ambitions 
- if the Malaysian Armed Forces do not buy the 
indigenous product in sufficient quantities then 
it will be difficult for any production line to be 
sustained. Secondly, in regard to defence exports 
where political clout and relationships play a part, it 
would be difficult for a small country like Malaysia to 
push an export sale - as evidenced by DEFTECH’s 

unsuccessful attempts to sell the AV-8 Gempita AFV 
in the Middle East. 

The problem of the Malaysian Armed Forces 
not buying indigenous defence equipment is best 
illustrated by the original DEFTECH AV4 AFV 
(similar to the Belgian Sabiex International Iguana 
(4 × 4) vehicle and unveiled in 2006. Given the lack 
of a home country order for the original AV4 and 
subsequently another locally developed vehicle, the 
Aludra, it is not surprising that an export customer 
for either could not be found. Even the future of the 
DEFTECH AV-8 AFV production line is uncertain 
with deliveries of 257 vehicles scheduled to be 
completed this year. Deftech will be maintaining the 
vehicles in service but there is no indication of any 
follow-on order so far.

Defence Minister Ismail Sabri has stated the 
DWP will be followed by the current government - 
though there is always the possibility that it may be 
reviewed later.

PROGRAM OUTLOOK
The requirement for four maritime patrol aircraft is 
not likely to take place soon - particularly now that 
a stopgap measure to convert three of the Royal 
Malaysian Air Force’s CN-235 transport to maritime 
surveillance aircraft, funded by the United States, will 
go ahead. An RMAF source told DRA that the offer 
came about in 2017 when the U.S. offered upgrades 
for three Beechcraft 200Ts used in the maritime patrol 
role but that was declined on the basis that they 
had range and payload limitations and subsequent 

The DWP did not state anything on the principle problems for Malaysia’s 
defence industry ambitions - if the Malaysian Armed Forces do not buy 
the indigenous product in sufficient quantities then it will be difficult for 
any production line to be sustained. 
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The RMAF will convert three of its CN-235 transport aircraft into Maritime Surveillance Aircraft with funding provided by 
the U.S for the conversion. Credit: Dzirhan Mahadzir

discussions led to the CN-235 conversion. 
A requirement for up to 12 medium altitude long 

range UAVs for the RMAF is also likely to be on hold. 
The previous government appeared to have cancelled 
the Multi-Role Combat Aircraft replacement for 
the MiG-29s as the DWP made no mention of the 
requirement, only stating that the Su-30MKMs and 
F/A-18 Hornets would be relied on and they would 
be replaced at the end of their service life during the 
14th (2026-2030) and 15th Malaysia Plan (2031-
2035). Priority would be given for the Light Combat 
Aircraft program - though it gave no timeframe for 
that. Also mentioned was increasing the current 
8 F/A-18 Hornets to a full squadron of 18 in the 
timeframe of the 12th Malaysia Plan (2021-2025). 

There has been talk of Malaysia purchasing surplus 
F/A-18s from Kuwait as it transitions to the Super 
Hornet but nothing official has come out. The RMAF 
also is looking to purchase an initial 12 light combat 
aircraft to serve as lead-in fighter trainers and close 
support aircraft with a follow-on order of 12 aircraft 
but again no formal funded program has been 
initiated - though RFIs went out in 2018.

While the Pakatan Harapan government cancelled 

the purchase of 29 Excess Defence Articles M109A5 
155mm Self-Propelled Howitzers from the United 
States government, the buy of 18 Nexter LG1 105mm, 
signed by the previous Barisan Nasional government, 
is still extant and the guns will be delivered soon. 
These will replace the 105mm Oto Melera Model 
56 pack howitzers used by 1 Royal Artillery (Para) 
Regiment which provides artillery support for 10th Para 
Brigade. The Model 56 pack howitzer is the standard 
105mm for the Malaysian Army but so far only the 
artillery regiment assigned to the paras will have their 
guns replaced. A plan does exist for the replacement 
of the Model 56 with a more modern gun but no formal 
approval or funding has been given yet. The Para 
Armor Squadron will phase out the half-dozen or so 
Scorpion light tanks it operates - but there has been 
no indication as to what will replace them: a difficult 
proposition given the lack of a light tank that can be 
transported in a C-130. 

By the end of the year, the Army will receive six 
MD530G helicopters that it ordered in 2016. This is 
despite then Defence Minister Mohamad Sabu saying 
in Parliament in October that the Malaysian Army 
was unwilling to use them if they were delivered. The 

Malaysian Army is also said to be looking for a 6x6 
APC to replace its 4x4 Condors - though no formal 
program has been initiated. A proposed upgrade of 
the 4x4 Condor fleet by DEFTECH appears to have 
been cancelled though no formal statement on the 
program’s fate has been issued by either the Army or 
DEFTECH.

A pressing program for the new government to 
deal with is the Maharaja Lela Littoral Combat Ship. 
The first of six ships were to have been delivered in 
April 2019 - but that date has now been delayed 
to sometime in 2023. On 29 October 2019, 
then Defence Minister Mohamad Sabu stated 
in Parliament that the program also required an 
additional RM 1.4 billion (US $333 million) over 
the original contract ceiling of RM 9.1286 billon 
(US $2.17 billion) owing to delays in construction. 
No reasons for the delay were given. The Pakatan 
Harapan government, up to the time of its collapse, 
had yet to announce any decision - so it remains 
unclear what the status of the additional funding is.

Another problem for the RMN is the Keris class 
Littoral Mission ships. First of class Keris had arrived 
in Malaysia in January 2020 with no problems but the 
second ship Sundang planned commissioning and 
arrival in April 2020 is expected to be delayed owing 
to the Coronavirus. The crew for Sundang had been 
in China training but 42 of the 57 RMN personnel 
had returned to Malaysia in mid-January owing to 
the Chinese New Year holiday. With the outbreak 
of the virus, the remaining 15 personnel returned to 
Malaysia and so far the entire contingent has yet to 
go back. However, it is likely the crew of the Sundang 
are overcoming their China training hiatus by using 
Keris instead. Just as problematic is the construction 
of the remaining two ships ordered, scheduled to be 
delivered in 2021, as these are to be built in Wuhan, 
which is where the Coronavirus began.

OVERALL OUTLOOK 
With the economic problems, political turbulence 
and the uncertain state of how much the Coronavirus 
will affect Malaysia, the likelihood is that defence will 
be placed on hold for a while. Funding was already 
tight before the Pakatan government’s collapse and 
the additional cost for the LCS program will also 
result in less funds being available for other defence 
programs. As in past years, Malaysia’s defence 
programs continue to be stymied by politics and 
economic problems in the country. To a certain extent 
it would also be difficult for the new Perikatan Nasional 
government to spend money on defence given the 
public’s disenchantment with the rising cost of living, 
the slow growth of the economy and the need to 
address the economic impact of the Coronavirus. 

The requirement for four maritime patrol aircraft is not likely to take place 
soon - particularly now that a stopgap measure to convert three of the 
Royal Malaysian Air Force’s CN-235 transport to maritime surveillance 
aircraft, funded by the United States, will go ahead. 
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The project is dubbed Carmel and will shape the way the IDF will use 
its combat vehicles in future conflicts. 

ARMORED COMBAT
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T his fighting will involve great numbers of 
soldiers that will have to move fast from 
one area to the other while protecting 

themselves and inflicting casualties on the enemy. 
To be prepared for that this contingency, in 2017 
the Israeli Ministry of Defence (MoD) initiated a 
competition between three major Israeli defence 
companies. 

The project is dubbed Carmel and will shape 
the way the IDF will use its combat vehicles in 
future conflicts. This competition has unleashed an 
effort based on all the technologies developed in 
recent years by these companies. The responses 
of the three bidders gives an indication of the 
desired concept shaped by the IDF's ground forces 
command.

This can be summed up in one sentence: give 
our combat vehicles capabilities that serve the 
aim of having fast-moving ground forces equipped 
with multiple sensors and multiple weapon 

systems to achieve control of the battleground 
quickly and decisively.

The development of the systems that will turn 
each combat vehicle into a real war machine has 
reached a stage where all the components have 
been developed and now the integration will 
be made on different platforms. The operational 
features will include the "cockpit" systems and 
additional weapons like the Rafael "SPIKE" anti-
tank missiles and the company's automatic weapon 
stations.

The Directorate of Defense Research and 
Development (DDR&D), within the MoD, and the 
Office of the Head of the Armored Corps in the 
IDF, have completed a demonstration to test the 
platforms developed within the framework of the 

Carmel program. In addition, the ministry is trying 
to bring the U.S. and Indian Armies to become 
partners in the activity.

The prototypes that were unveiled last year are 
based on the lessons of the Second Lebanon War 
and carry many very advanced systems. The main 
idea is to enable the two-man crew to operate 
from inside the vehicle to protect themselves in 
urban warfare, especially from snipers and anti-tank 
missiles.

The capability will be based on an array of 
sensors that the vehicle will carry.

An optional third team member will be capable 
of operating robotic ground vehicles in areas with 
a very high degree of danger even for armored 
vehicles.

The plan of the developers is to come out with 
a hybrid vehicle equipped with both diesel and 
electric motors. Electric propulsion will allow for 
quieter short-distance travel and is essential as a 
source of power for a new weapon that may be 
integrated into the project: high-intensity laser. 

"We have been investing in the last few years, 
and especially in the past year, to develop a 
powerful laser for a variety of uses and it may be 
integrated into Carmel," said Brigadier General 
Yaniv Rotem, head of R&D at the MoD.

The prototypes presented by the companies 
differ slightly in the nature of their operation. 
Each was asked to develop its own technological 
concept that would transform and upgrade the 
interior part of the IDF’s combat vehicles to an 
advanced cockpit like that used in fighter aircraft. 
The challenge: proving the feasibility of two soldiers 
conducting closed hatch operations and integrating 
technological capabilities that would enhance 
mission efficiency for the IDF’s maneuvering forces.

The proposed suites made by the three 

Elbit test vehicle. Credit: Elbit

ARIE EGOZI // TEL AVIV 
ISRAEL’S FUTURE ARMORED COMBAT VEHICLES 

BEING DEFINED
The Israeli Defence Forces (IDF) are getting ready for two main types of war – the one with Iran which is far away 

from Israel and the other in Lebanon, Syria and Gaza. The second type, which is sometimes called low intensity 
warfare, is now the most imminent. 
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IAI demonstration platform. Credit: IAI

Elbit vehicle interior. Credit: Elbit

The prototypes that were unveiled last year are based on the lessons 
of the Second Lebanon War and carry many very advanced systems. 

ARMORED COMBAT

companies have been installed on M-113 APC's 
that are used for demonstration purposes. 
The advanced cockpit integrates autonomous 
capabilities (maneuvering, detecting targets,self-
defence, etc.). In addition, the soldier enjoys multi-
sensor fusion and 360-degree surround vision, high 
connectivity, and situational awareness. Ultimately, 
the soldiers are only required to make decisions 
that the system cannot (yet) make for itself. 

Industry took the challenge head on, employing 
experts in the field and introducing advanced 
technological infrastructure in the process. Each 
company tested its solution for a week within a 
series of complex operational scenarios. A team 
of experts from the MoD and the IDF evaluated 
the concepts in accordance with predetermined 
criteria. The technological platforms proposed for 
the future AFV employ a combination of advanced 
sensors, Virtual Reality and Augmented Reality, and 
AI to process information - and more.

ELBIT
Elbit says that its technology is a dramatic change 
in the operational capability of combat vehicles. 
The company says this is achieved by applying 
autonomous capabilities and AI to accelerate 
decision making and facilitate target engagement 
with dramatically increased rapidity and accuracy.

The system uses a Helmet Mounted Display 
(HMD) used by a crew of two, operating the combat 
vehicle under closed hatches. Elbit says that its 
system demonstrated its capacity to function as 
an independent high firepower strike cell, as a 
networked station for multi-spectral sensing and 
information fusion, as well as a base platform for 
operating additional unmanned systems.

Boaz Cohen, senior VP land systems at Elbit, 
explained that the technologies developed for 
Carmel will be used in current and future combat 
vehicles. For new ones he said:

“These technologies completely change the 
operational concept of the fighting vehicle. Part 
of the crew missions are performed now by the 
systems developed. Currently they will reduce 
the workload on each of them and in the near 
future replace them by becoming a virtual driver 
or gunner."

He added that the high-end technologies that 
are proposed will enable "killing the enemy from a 
distance to lower the risk of the vehicle's crew."

RAFAEL
Rafael’s solution for the future combat fighting 
vehicle enables two crew members to perform their 
mission in a fully protected closed hatch vehicle 
with a breakthrough transparent cockpit design, 
enabling 360 degree situational awareness using 
AR for real-time battlefield information and data. 
This includes targets, Blue Forces, and other 
Points Of Interest (POIs) as well as a support 
system for autonomous mission planning, driving, 
and simultaneous operation of all vehicle weapon 
systems, all based on combat AI capabilities.

Shamuel Olanski, VP, head of Rafael's land 
innovation centre, explained that the basis of the 
company's concept is that it will be applicable to a 
manned or autonomous vehicle:

 "We enable the two-man crew to function 
manually or with the help of the third robotic team 
member. The commander decides how to operate 
the vehicle. For example, to drive the vehicle 
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manually based on the situational awareness that 
the system provides and at the same time ordering 
the third robotic crew member to search for targets 
in the fighting zone."

He added that the technology can be used on 
any future combat vehicle that the IDF chooses to 
operate, saying:

"Some of the technologies are already being 
incorporated in the current fleet of combat 
vehicles."

IAI
The third bidder, IAI, presented a platform based on 
the company’s family of autonomous systems and 
robotic tools which are currently in wide operational 
use in Israel and around the world. Their Carmel 
platform combines a panoramic display, individual 
control screens, and a controller similar to a gaming 
console or “Xbox Joystick”. 

The autonomous capabilities in the combat 
vehicle are controlled by a central, autonomous 
system, which integrates the various components 
in the platform and assists the human operator 

in processing information, focusing on critical 
threats, and making effective real-time decisions. 
The platform is based on AI technology to detect 
threats, enabling effective target engagement 
and weapon system management as well as 
autonomous driving in various terrains.

Halutsi Rudoy, business development land 
systems manager & operational expert from IAI 
Land Division, explained that the technology 
package offered by the company is aimed mainly 

at supplying the two-man crew with the best 
situational awareness possible:

 "After that is achieved, you choose the best 
weapon to kill it. You can see the commander of the 
ground vehicles as a safety button. The system can 
shoot automatically but for now the human in the 
vehicle will have to release the safety button."

Rudoy revealed that the Australian Army in 

particular is very interested in IAI technologies as 
they continue with their Land 400 Phase 2 and 3 
armored vehicle programs.

TECHNOLOGY INSERTION
In addition to the platforms that have been 
developed, the ministry asked the three companies 
to focus on additional technologies that will 
complement the ones demonstrated. These are 
in the fields of: hybrid propulsion, cyber defense, 
active camouflage, multi-task radar, a system to 
identify troops - and more. 

According to the MoD, the capabilities tested 
for Carmel have never before been integrated 

into combat systems. The results of the program 
will serve as the technological and engineering 
infrastructure of both the manned and autonomous 
defence and combat systems of the future.

Carmel may also introduce a third seat as an 
option for a crewmember to manage unmanned 
tanks or unmanned APCs that will participate in 
fighting alongside the manned vehicle.

ARMORED COMBAT

IInterior of Rafael test vehicle (Rafael photo)

The prototypes presented by the companies differ slightly in the 
nature of their operation.

Each company tested its solution for a week within a series of 
complex operational scenarios.

Elbit vehicle interior. Credit: Elbit
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Test vehicle from Rafael. Credit: Rafael

In the future the Carmel developers will increase 
survivability by equipping it with an active protection 
system like Rafael's Trophy. According to sources 
the technologies tested will be installed also 
in some of the autonomous combat vehicles 
developed in Israel like the Robattle made by IAI. 
The high degree of autonomy and the very advanced 
technologies call for a very high safety level.

To guarantee that an autonomous vehicle (AV) is 
safe and to reduce costs, different scenarios must 
be modelled and tested. AV technology has been 
introduced in recent years to a great number of 
ground vehicles for defence missions. These also 
have to be tested to understand their operational 
"behavior" in the field. Systematic testing can be 
performed in sensor simulation or in the physical 
world. Physical tests offer real scenarios and 
engineers can use actual vehicles instead of 
models. However, regulations restrict the use of 

these vehicles in cities; thus, to perform tests 
with actual AVs, one needs access to expensive 
hardware and field tests, which consume a 
considerable amount of time. 

Israeli company Cognata has developed a 

platform that is based on a "digital twin" of the real 
world. This is built by using aerial photography and 
other inputs that add to the reality of the simulation. 
According to the company, in order to live test a 
vehicle in all the possible situations it may have 
to encounter in its life will take some millions of 
driving hours. 

"Of course, this is not practical and therefore we 

built our simulation platform," a company official 
said. "We give the client almost 100 percent of 
possible scenarios, so that he can be assured that 
his vehicle has been able to counter all of them." 

Cognata has a product that is tailored to any 

specific needs of the client, civil or military.
The direction is clear. The IDF wants to add 

capabilities to its current and future combat 
vehicles that are not used now. Sources in industry 
say that the implementation will be gradual, 
mainly because of budget hurdles. "But the 
combat vehicles to be used in the future will have 
capabilities never seen before," one of them said.

Rudoy revealed that the Australian Army in particular is very interested 
in IAI technologies as they continue with their Land 400 Phase 2 and 
3 armored vehicle programs.
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I n FY 2020, the RTAF has been allocated THB 
42.4 billion - a 2.24% year on year increase. 
However, it added that although the budget 

has increased in monetary terms, the budgetary 
proportion to the GDP has been ‘continuously 
declining’ over the past ten years. 

TRAINERS
First on the list is the replacement of its Pilatus 
PC-9 turboprop training aircraft slated for retirement 
by 2023 and budgeted THB 5.2 billion for 12 
platforms across four years. Pilatus, Beechcraft and 
KAI were pitching its PC-21, T-6 and KT-1 aircraft 

respectively at the RTAF Symposium in February to 
the RTAF Chief. 

Next, with 12 Korean Aircraft Industries (KAI) 
T-50 TH jets already in service with 401 Sqn, the 
RTAF wants two more of them by 2022 to fulfil the 
additional operational needs for fighter training, 
close air support and combat search and rescue 
tasks. 

It has also earmarked four additional Diamond 
DA-42 from Austria as lead in transport trainer 
aircraft to be acquired by 2021. Similarly, six 
single engine DA-40s from the same company are 
identified to replace the CT-4B trainers from 2025.

COMBAT AIRCRAFT 
Based at Surit Thani in the country’s south, Wing 7’s 
11 Saab JAS-39 C/D will finally receive their much 
needed MS20 upgrade from 2021, to be on par with 
other Gripen users worldwide. The Wing will also get 
its additional single replacement aircraft sometime 
in 2023 for the Gripen lost in an airshow training 
accident in January 2017. 

The RTAF currently has two F-16A/B squadrons 
that will not undergo the mid-life upgrade program. 
They are 102 Sqn and 103 Sqn based at Korat in 
central Thailand. A five-year Fighter Replacement 
Program will begin from 2023 for twelve aircraft, 

CHEN CHUANRAN // SINGAPORE  
ROYAL THAI AIR FORCE OUTLINES PROCUREMENT 

PRIORITIES
To overcome the potential lack of budget and to educate the defence community about its requirements, the Royal 

Thai Air Force (RTAF) has released its White Paper for the FY 2020-2030, highlighting an extensive list of key 
requirements. The document has also emphasised the need to increase its capabilities in the cyber, network centric 

warfare and space domains - the latter it said would enhance its intelligence, surveillance, reconnaissance (ISR) skills 
along with its command and control functions. 

THAILAND

The JAS-39C/D will finally get its much needed MS20 upgrade from 2021.  
Credit: Chen Chuanren
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A dozen C-130H will be replaced after being in service since 1980. Credit: Chen Chuanren

RTAF 102 Sqn ‘Stars’ is one of the two F-16 squadrons slated for replacement. Credit: Chen Chuanren

THAILAND

acquired in two phases of six aircraft each. The 
next batch of 12 aircraft for 103 Sqn will happen 
from 2028 to 2033, in two four-year phases, 
double the length of the first purchase. By the time 
the replacement program starts, Thailand’s oldest 
F-16 will have been flying for at least 30 years. The 
paper did not indicate plans for the F-16A/B MLU 
in 403 Sqn.

THB 4.5 billion is set aside for the acquisition 
of twelve light attack aircraft to replace the Aero 
L-39 ZA/ART - which is nearing obsolescence. A 
squadron has already transited to the new T-50 
THs, leaving the remaining 411 Sqn with L-39 for 
close air support roles.

TRANSPORT
Operating the the Saab 340 Erieye AEW since 
2011, the International Standard Certification for 
Airworthiness of Erieye Airborne Early Warning 
Radar, both logistics and maintenance, will expire in 
2021. The RTAF wants to enhance its capability into 
an AWAC platform, with command and control as 
well as Link-T tactical datalink capabilities. The TH4.5 
billion project will run through 2021 to 2024. 

A three phase (2022-2029) Transport Aircraft 
Replacement Program will happen from 2022, for 
12 aircraft to replace the aging C-130H Hercules 
workhorses. 

The Kingdom’s Royal transport also falls under 
the RTAF and it is looking for a VVIP aircraft and 
helicopter in 2023 and 2025 respectively. The 
budget, however, will come from the Prime Minister’s 
office. Another VVIP aircraft program in 2027 will be 
needed to replace a single Airbus ACJ 319 used for 
government transport duties and as a back up for the 

Royal Aircraft. 
The venerable Basler BT-67 (based on the DC-3) 

used for rain making missions will see its retirement 
sometime in 2028 and will be replaced by four 
medium transport aircraft. 

UNMANNED SYSTEMS
After successfully inducting into service the 
indigenous U1 unmanned aerial vehicle (UAV) 
in 2019, the RTAF is pressing forward with local 
development of UAV systems and a U1 enhancement 
program. This will be followed by the procurement or 
manufacture of unmanned combat aerial vehicles by 
2023. The U1 will be replaced by 2028 by another 
UAV project.

The RTAF is also studying the establishment of the 

UAV Center at Watthana Nakhon Airport in Sa Kaeo 
province as a dedicated base for this capability.

HELICOPTERS
Airbus helicopters recently announced the sale of six 
H135 twin engine helicopters to the RTAF to meet 
their training requirements. 

The RTAF will acquire six medium helicopters in 
2023 to replace the Bell 412/EP/SP for search and 
rescue and combat search and rescue missions. The 
RTAF currently also has eight H225M Caracal for 
CSAR operations and a second batch of four H225M 
will begin deliveries from 2021. 

It is also important to note that the RTAF budget 
does not cover helicopter acquisition for the Royal 
Thai Army and Navy. Both have their own helicopter 
programs.

SPACE/ISR/CYBER 
Seeing a potential requirement for space-based 
capabilities, RTAF has set aside THB 1.47 
billion for the first of four phases of its Space 
Operations Development Project. Phase 1 will see 
the development of two micro satellites, likely for 
communications purposes along with ground support 
equipment. Phase 2 will see the development of 
an Earth observation satellite to support RTAF 
missions and finally, the last two phases consists of 
a larger micro or mini satellite for communication and 
surveillance purposes. 

It has also called for a topography modelling 
project that can produce a Digital Surface Model. 
The THB 400 million program aims to give the 
RTAF digital maps that can be used in simulators 
as well as aircraft and UAV in both peace and 
wartime missions.
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www.airshow.com.au

For further information contact the Sales Team -   T: + 61 (0) 3 5282 0500    E: expo@amda.com.au

AVALON 2021 MEANS BUSINESS! 
Engage with customers, suppliers and partners at Australia’s own signature industry event, the                 
most comprehensive aviation, aerospace and defence exposition in the Southern Hemisphere. 

AVALON 2019 HIGHLIGHTS 
            38,952                        698                           161 
     Trade Visitor Attendances           Participating Companies               Official Delegations 

               41                           371                            36 
       International Air Chiefs                 Aircraft on Display               Conferences, Symposia and 
      Present or Represented                Including 94 Military                     Specialist Briefings 

CELEBRATING THE CENTENARY 
of the 

ROYAL AUSTRALIAN AIR FORCE 
1921 - 2021 
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