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Valued at between $18.1 billion and $27.1 billion,
LAND 400 Phase 3 is the largest acquisition
project in the Australian Army’s history. The
contenders for a new Infantry Fighting Vehicle
are the Hanwha Defense Australia Redback and
the Rheinmetall Defence Australia KF41 Lynx.
Here both IFVs are conducting extensive user
evaluation trials and a live fire event.

LIGHTNING SPREADS OVER ASIA-PACIFIC
Mark Ayton profiles the operators of F-35 Lightning IIs as their ranks continues to grow.
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The Australian Army is making good
progress in updating its range of mobility
requirements. Stephen W Miller reports.

Tim Fish reviews maritime modernisation
in naval surface, subsurface and air
capabilities in the Indo-Pacific.
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the use of small unmanned aerial systems.
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PROTECTING THE
HUNTERS

China has honed its indegenous main
battle tank designs, and is looking for
exports. Christopher Foss explains.

Thomas Withington analyses the electronic
warfare potential of the Royal Australian
Navy’s new frigates.
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Gordon Feller asks whether China’s space
race might have an inherent weakness.
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TALIBAN IN POWER - BUT
FOR HOW LONG?
he countries that were engaged in trying to prop-up and develop a loosely democratic although heavily flawed and corrupted - government in Afghanistan have failed. After 20
years of financial investment and personal sacrifices made by the military and civilians,
including a huge investment by many Afghans who have been trying to make their
country function in a better way and being more inclusive than ever before. However, the very
people that they were trying to prevent gaining control are now precipitously in power.
Precipitously because the Taliban are not a government, and many of the key civilians who
know how to run the country have either fled or are in danger of persecution - if not worse. It
is reported that a growing number of key officials such as police and security commanders and
members of the Afghan special forces have already been murdered.
Perhaps some of these figures could, if treated reasonably, have helped a moderate Taliban against
those who will now challenge their right to shape the country. This threat is already active and
comes from Islamic State Khorasan, known as ISIS-K. This is the terrorist group - an offshoot of
Daesh - that conducted a suicide attack at the airport perimeter on Thursday 26 August, killing
over 95 people including 13 US service personnel, and left 150 others wounded. It also appears
that they were mounting another attack on the airport, using a vehicle containing explosives
according to US officials, until it was destroyed with a missile fired by a US unmanned aerial
vehicle. However, at time of writing it appears that civilians - including children - were killed
as a result of the attack, either by the initial missile explosion or the secondary explosion that
officials say was observed.
There are clear divisions between the more moderate political wing of the Taliban and others
within their ranks who are more extreme, including some who may be more aligned with ISIS-K.
If external terrorist groups and fighters now view Afghanistan as a potential base again, the
country might quickly fall into the lawlessness that existed pre-9/11. If so, the chance for the
moderate Taliban to establish a functioning basic government may only have a small window
of opportunity. They need to look very quickly to those within and outside of the country who
might be able to stop the extremists from moving in. The Taliban may have won this war, but the
fight for peace and stability is only just beginning.

Roman Durksen, Media Transasia Limited
Tel: +66 2204 2370, Mobile +66 83 6037989
E-Mail: roman@mediatransasia.com

Andrew Drwiega, Editor-in-Chief

Editor-in-Chief: Andrew Drwiega
Tel: +44 1494 765245, E-mail: andrew@mediatransasia.com
Publishing Office:
Chairman: J.S. Uberoi
Media Transasia Limited,1603, 16/F,
Island Place Tower, 510 King’s Road, Hong Kong
Operations Office:
President: Egasith Chotpakditrakul
Chief Financial Officer: Gaurav Kumar
General Manager: Jakhongir Djalmetov
International Marketing Manager: Roman Durksen
Digital Manager: David Siriphonphutakun
Art Director: Rachata Sharma
Media Transasia Ltd. 75/8, 14th Floor, Ocean Tower II, Soi Sukhumvit 19,
Sukhumvit Road, Bangkok 10110, Thailand.
Tel: 66 (0)-2204 2370, Fax: 66 (0)-2204 2390 -1

04

| Asian Military Review |

Circulation Audit Board
Controlled circulation: 22,183 (average per issue)
for the period 1st January 2019 to 31st December 2019.
Subscription Information
ASIAN MILITARY REVIEW can be obtained
by subscription. Subscription rate for one year
(8 issues) is U.S.$ 100.00 Readers should
contact the following address:
Subscription Department,
Media Transasia Limited.
75/8, 14th Floor, Ocean Tower II, Soi Sukhumvit 19,
Sukhumvit Rd., Bangkok 10110, Thailand
Tel: 66 (0)-2204 2370, Fax: 66 (0)-2204 2387
Email: accounts@mediatransasia.com

Total Naval
Dominance

Leonardo has more than 60 years’ experience providing the most
comprehensive, integrated portfolio of naval dominance products to
customers worldwide, including multifunction AESA and tracking radars,
multi-sensory weapon control systems, panoramic IRST, integrated
communication systems and advanced combat management systems for
total information superiority at sea.
Inspired by the vision, curiosity and creativity of the great master inventor Leonardo is designing the technology of tomorrow.
Visit us at DSEI, Booth H7-410

leonardocompany.com
Helicopters | Aeronautics | Electronics, Defence & Security Systems | Space

land
warfare

LIGHTNING SPREADS
OVER ASIA-PACIFIC

The network of F-35 Lightning II fighter operators in the Asia-Pacific
region continues to grown and strengthen.

U

ntil 2 August, all Lockheed
Martin F-35 Lightning II
fighters based or deployed
in the Asia-Pacific region
were conventional take-off
and landing (CTOL) F-35A and short
take-off/vertical-landing (STOVL) F-35B
variants. When USS Carl Vinson (CVN70) departed Naval Base Coronado in
San Diego, California, and embarked
Carrier Air Wing 2 (CVW-2), the F-35C
carrier variant became the final model to
deploy.
The F-35 aircraft is equipped with
an array of cutting-edge sensors and is
designed to operate and survive in the
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by Mark Ayton
types of contested environments likely
to be encountered through to 2025, based
on the aircraft’s configuration when
each variant achieved initial operational
capability (IOC), and with greater
operational lethality than legacy multirole jets. Deficiencies continue to be
corrected by new releases of the mission
system software suite which continually
improves the aircraft’s capability:
the current load is designated Block 4,
30 series.
Its primary sensor is Northrop
Grumman’s APG-81 active electronically
scanned array (AESA) fire-control radar.
Others are Northrop Grumman’s AAQ-

| Asian Military Review |

37 electro-optical distributed aperture
system (DAS) which provides the pilot
with a spherical view around the jet;
Lockheed Martin’s AAQ-40 electrooptical targeting system (already subject
to a major upgrade); and the BAE
Systems’ ASQ-239 electronic warfare
(EW) countermeasures system.
The jet can carry a variety of air-toair missiles and air-to-ground weapons.
Included are the Raytheon’s AIM-9X
and AIM-120 AMRAAM missiles, the
GBU-12 laser-guided bomb, the dual
mode GBU-49 bomb, and a suit of
GPS-guided weapons: Joint Direct
Attack Munition (JDAM), GBU-39/B

l and
warfare

F-35 Status
The specification reads well, but all is not
well for the F-35 programme. According
to the director, Operational Test and
Evaluation’s (OT&E) FY2020 Annual
Report released by Dr Robert Behler in
2021, the average fleet-wide monthly
availability rate for US aircraft (includes

all aircraft categories – those designated
for combat, training, and operational
test and tactics development), for the 12
months ending September 2020, is below
the target value of 65 percent.
The
DOT&E’s
assessment
of
the trend shows evidence of slight
overall improvement in US fleet-wide

availability from 2019 through at least
early 2020, followed by an extended
period of no clearly discernible trend.
Monthly availability surpassed the
target value of 65 percent for the first
time ever in 2020, and peaked in April at
an all-time programme high, but it has
been as much as nine percent lower than
the all-time high since then.
The US combat coded fleet of aircraft
are assigned to units that can deploy for
combat operations; the training fleet for
new F-35 pilot accession; and the test
fleet for operational testing and tactics
development. The proportion of the fleet
that is combat coded has risen steadily
over time and was a little less than half

of the whole US fleet over the period
considered. The combat coded fleet,
which has the newest aircraft on average,
demonstrated the highest availability
and achieved the 65 percent target for
monthly average availability for the 12
months ending in September 2020.
Such is the need and indeed growing
dependency on the F-35 Lightning II,

that the jet continues to be ordered in
ever bigger numbers. In October 2019,
the then Under Secretary of Defense
for Acquisition and Sustainment, Ellen
Lord announced an agreement between
the Department of Defense (DoD) and
Lockheed Martin for three low-rate
initial production lots for a total of 478
aircraft at a cost of $34 billion: Lot 12
(149), Lot 13 (160), and Lot 14 (169): 291
for the United States and 127 for export
customers. By variant the agreement
covers 351 F-35As, 86 F-35Bs and 41
F-35Cs, all reportedly for less than $80

million a shot, finally achieving the
F-35 Joint Program Office’s unit cost
requirement. Negotiations between the
Joint Program Office and the Lockheed
Martin-Pratt & Whitney combo is
currently underway for the next three
production lots: Lot 15 should include
116 F-35As, 29 F-35Bs and 24 F-35Cs; Lot
16 should include 101 F-35As, 32 F-35Bs,
and 24 F-35Cs; and Lot 17 should include
98 F-35As, 37 F-35Bs and 24 F-35Cs, for a

Royal Australian Air Force

Small Diameter Bomb I, and on the
US Navy’s F-35C, the AGM-154 Joint
Stand-Off Weapon (JSOW). All models
carry weapons inside two weapons bays
when operating in full-stealth mode, and
additional weapons on external pylons
when operating in non-stealth mode
often dubbed beast mode.
The three models are fitted with a
25mm General Dynamics GAU-22/A
four-barrel gatling gun; the F-35B and
F-35C models carry a GAU-22/A cannon
in a missionised pod mounted on the
aircraft under fuselage.

Two RAAF F-35A Lightning II aircraft assigned to No.
2 Operational Conversion Unit, fly over the Northern
Territory during Exercise Rogue Ambush.

| september 2021 |

07

land

US Marine Corps

warfare

An F-35B assigned to VMFA-121 departs the flight deck of amphibious assault ship USS
America (LHA 6), in the East China Sea on 24 June, 2021, while assigned to the 31st Marine
Expeditionary Unit.

total of 485 jets. Details are expected to
be announced this October.
Known details of F-35 operators
around the Asia-Pacific region are listed
nation-by-nation.

Australia
By the end of May 2021, the Royal
Australian Air Force's (RAAF) Air
Combat Group had 37 F-35As based at
RAAF Base Williamtown in New South
Wales: the first two arrived at the Aussie
mega-base on 10 December, 2018. F-35
flying started in January 2019 which
contributed to the F-35A Lightning
II Verify and Validation programme
(V&V) designed to assess the F-35A air
system’s ability to meet the F-35A IOC
requirements such as interoperability
with the Airbus KC-30A tanker and
Boeing E-7A AWACS, weapons events
and live-firing exercises, and forward
deployment to remote RAAF bases such
as Townsville in northern Queensland
and Tindal in the Northern Territory.
The V&V programme continued until
the end of last year when the RAAF
declared the F-35’s IOC. At the time, the
then Commander of Air Combat Group
(ACG), Air Commodore Michael Kitcher
said: “By December 2020, Australia will
have established a sovereign training
capability and completed verification
and validation of the Australian
F-35A capability, and one operational
squadron [3 Squadron] will be proficient
in air combat, strike, and offensive air
support, and ready to deploy in support
of Australia’s national interests.”
Two RAAF pilots conducted their
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first training mission with the F-35A
after completing a two-month academic
and simulator transition training
programme at Williamtown on 15 July,
2019, the first to do so. Last year, the
RAAF completed the transition of F-35
training from Luke Air Force Base in
Arizona to Williamtown. The first pilots
were expected to graduate from the full
course in July 2021.
In January 2021, in accordance with
its F-35 plan, the RAAF issued its F-35
IOC declaration, official recognition of
its ability to conduct type-conversion
courses for both pilots and maintainers in
Australia, produce indigenous mission
data files, and the required number of
spares and Australian industry support
were in place. An example of the latter
was acceptance of the first F-35A aircraft
in a maintenance, repair and overhaul
depot operated by BAE Systems
Australia in February, a facility that is
likely to maintain aircraft from other
nations in the Asia-Pacific region.

Japan
Japan’s Air Self Defense Force (JASDF)
was the first F-35 operator in the AsiaPacific region to declare an IOC in April
2019. Excluding the first four JASDF jets,
all others will be assembled by the final
assembly and check out (FACO) facility
at Nagoya, established by Lockheed
Martin and Mitsubishi Heavy Industries
(MHI).
F-35A AX-6 was the second
produced by the Nagoya FACO but the
first to be delivered to Misawa Air Base
in the north of Honshu on 24 February,
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2018. The aircraft was assigned to the
302nd Hikotai (squadron), part of the
3rd Kokudan (wing) and a component
of the Hokubu Koku Hometai (Northern
Air Defence Command), Japan's first
operational F-35A unit, which started
flight operations in March 2019. Today,
Misawa is also home to the 301st Hikotai,
the JASDF’s second F-35A squadron
which was established at the base on 15
December, 2020, with at least one F-35A
assigned with squadron tail markings.
Throughout 2021, the 301st Hikotai will
continue its work-up to IOC declaration
and has received additional aircraft from
the Nagoya FACO. Before it moved
to Misawa, the 301st Hikotai was the
JASDF’s last F-4E Phantom squadron
based at Hyakuri Air Base north of
Tokyo.
Despite its need to replace the ageing
F-4EJ fleet with F-35As, the JASDF is
set to receive 42 F-35Bs. The plan was
announced by Japan’s then Prime
Minister Shinzo Abe in December 2018
making Japan the fourth nation to opt for
the STOVL variant. Japan’s government
decided to procure the F-35B which
requires a much shorter runway upon
which to land, an essential requirement
for future deployment to its southern
islands where long runways are in
short supply. But JASDF F-35B tasking
will also include at-sea deployments
operating from Izumo-class multipurpose operation destroyers ( JS Izumo
(DDH-183) and JS Kaga (DDH-184),
currently in service with the Japanese
Maritime Self Defense Force (JMSDF),
modified with reinforced flight decks
and the required systems to support
F-35Bs. Both programmes are being
implemented to bolster Japan's air
defence capability around its southern
islands.

Republic of Korea
Cheongju Air Base in the south-central
North Chungcheong province of the
Republic of Korea is now home to 17
Fighter Wing, the Asian nation's F-35A
organisation, which currently comprises
151, 152 and 156 fighter squadrons: the
latter currently in transition. The three
squadrons operate from F-35-specific
facilities comprising hangars, a training
centre, storage, and squadron facilities
that were constructed under supervision
by the US Army Corps of Engineers, Far
East District over a four-year period.
Seven days after departing Luke Air
Force Base, Arizona, where the first six

l and
warfare
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Wing Commander Darren Clare, Commanding Officer of No. 3 Squadron sits in an Australian
F-35A on the flight line at Luke Air Force Base, Arizona, August 2018.
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and declared IOC of the F-35A with 151
Fighter Squadron at Cheongju Air Base
on 17 December, 2019.
Seoul’s acquisition of the F-35A
has equipped the RoKAF with the
most advanced strike fighter currently
available on the world market. Its
capabilities give the RoKAF the ability
to strike all manner of North Korean

targets in the event of aggressive action
launched by Pyongyang, despite the
north’s robust integrated air defence
system.

Singapore
In January 2020, the US State Department
approved a possible foreign military
sale (FMS) to the Republic of Singapore

US Navy

Republic of Korea Air Force (RoKAF)
F-35As were operated by Air Force
Reserve Command's 944th Fighter
Wing, part of the F-35 international pilot
training schoolhouse, F-35As 18-005 and
18-006 arrived at Cheongju Air Base on
29 March , 2019. Aircraft 19-007 and 19008 arrived on 15 July, 2019, 18-003 and
18-004 on 21 August, and 18-001 and 18002 a few days later.
Air Force Reserve Command’s 944th
Fighter Wing started RoKAF pilot
training in 2017 which included Major
Kiyun Jung who flew his first solo
mission following months of intensive
academic, simulator and hands-on
training on 20 July, 2018.
According to a National Assembly
audit report released on 10 October,
2019, the RoKAF stated that 13 F-35As
would be delivered by the end of 2019
(allocated to 151 Fighter Squadron),
followed by 13 in 2020 (allocated to 152
Fighter Squadron) and 14 in 2021 (for
allocation to 156 Fighter Squadron), to
complete delivery of all 40 jets ordered.
On 6 May, 2019, the RoKAF named
the F-35A aircraft as the Freedom Knight

MISAWA, Japan (April 13, 2021) – An F-35B Lightning II, assigned to the "Green Knights" of
Marine Fighter Attack Squadron (VMFA) 121, lands at Misawa Air Base, Japan. VMFA-121 was
the first operational F-35 squadron in the US military.

| Asian Military Review |
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for up to 12 F-35B aircraft and related
equipment for an estimated cost of
$2.75 billion. The Republic of Singapore
government requested to buy four
F-35Bs with an option to purchase an
additional eight, and up to 13 Pratt &
Whitney F135 engines for an estimated
cost is $2.750 billion.
Official details of the basing option
for the F-35Bs remains unknown, but is
likely to be Tengah Air Base, the current
home of the Republic of Singapore Air
Force F-16 fleet.

United States
Pacific Air Forces had no F-35A units
within its ranks until the 356th Fighter
Squadron was re-activated at Eielson
Air Force Base in Alaska on 10 October,
2019, in preparation for the arrival of
its first F-35A Lightning IIs. The US Air
Force announced its decision to base
F-35As at the near-Arctic base in 2016.
The 356th was the first of two assigned
to the resident 354th Fighter Wing. On
18 December, 2020, the 355th Fighter
Squadron also reactivated at Eielson, its
home until 2007 when it deactivated as
A-10A Thunderbolt unit.
Once the 355th achieves IOC with
its full complement of 26 aircraft, the
354th FW will have 54 jets assigned.
Located, 100 miles south of the Arctic
Circle and literally on top of the world,
the 354th FW is perfectly placed to
deploy around the Indo-Pacific region
providing commanders in both the
United States Indo-Pacific Command
Pacific and Africa-Europe commands
with significant rapidly deployable
combat capability.
Elsewhere in the Indo-Pacific
theatre, the US Marine Corps’ Marine
Air Group 12 has two F-35B squadrons
permanently based at Marine Corps Air
Station Iwakuni, Japan. Marine Fighter
Attack Squadron 121 (VMFA-121) ‘Green
Knight’ arrived at Iwakuni in January
2017 followed by the re-establishment of
VMFA-242 ‘Bats’ on 16 October, 2020.
According to Brigadier General
Chris McPhillips, commander of the 1st
Marine Aircraft Wing based in Okinawa,
Japan: “The F-35B is an expeditionary
platform that literally holds doors open
for the Fleet Marine and Joint Force.
F-35B basing in Japan is not by accident,
it has occurred here more rapidly than in
other parts of world which is a testament
to our commitment to Japan and the
region.
The US Marine Corps is already

Major Kiyun Jung, Republic of Korea Air Force F-35A pilot, prepares for his first solo mission 20
July, 2018, at Luke Air Force Base, Arizona.

conducting Expeditionary Advanced
Base Operations (EABO) around the
Indo-Pacific theatre which has already
involved VMFA-121. According to the
official US Marine Corps’ definition,
EABO is a form of expeditionary warfare
that involves the employment of mobile,
low-signature, operationally relevant,
and relatively easy to maintain and
sustain naval expeditionary forces from
a series of austere, temporary locations
ashore or inshore within a contested or
potentially contested maritime area to
conduct sea denial, support sea control,
or enable fleet sustainment.
Similarly, the US Air Force is
practising its Agile Combat Employment
(ACE) concept of operation around the
Indo-Pacific theatre. Eielson’s F-35s
squadrons have already started to
conduct initial phases of ACE training,
but not away from their home station.
The ACE concept of operation is defined
as the effective employment of airpower
to seize, retain, and exploit the initiative
in a contested environment.
At the time of writing, the US Navy’s USS
Carl Vinson (CVN 70) was underway
in the Pacific around Hawaii with
Carrier Air Wing 2 embarked. Unlike
any other recent carrier deployment
to the Indo-Pacific region, CVW-2 has
additional Boeing EA-18G Growler (2),
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and Northrop Grumman E-2D Hawkeye
(1) aircraft assigned to support the air
wing’s F-35C Lightning IIs. Operated by
Strike Fighter Squadron 147 (VFA-147)
‘Argonauts’, this summer’s deployment
by the USS Carl Vinson to the IndoPacific region is the first US Navy carrier
cruise to ever have the stealthy F-35C
embarked. It is also the first time outing
for the brand new Bell Boeing CMV22B Osprey Carrier Onboard Delivery
tiltrotor aircraft.
Deployed as planned, and in accordance
with the US Navy’s most recent
deployment schedule, having the USS
Carl Vinson underway packed to its
rafters with an eye-watering selection of
aircraft gives the United States another
base for its F-35s around the region. A
carrier is of course a sea base but lends
to the US Navy’s Distributed Maritime
Operations (DMO) concept which is
central to the US Navy and US Marine
Corps’ ability to conduct enduring sea
control and power projection missions.
The US Navy defines DMO as distributed
naval forces integration of effects, and
manoeuvre designed to enhance battle
space awareness and achieve surprise,
and in theory to neutralise threats,
overwhelm and impose operational
dilemmas on the adversary. AMR
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Lead - Australian Army soldiers use a G Wagon Surveillance & Reconnaissance vehicle during a
training activity in Alice Springs, in March 2017.

ARMY MOBILITY SURGES
AHEAD
The Commonwealth of Australia’s LAND programmes have made
good progress in the competitions and selections for its army mobility
requirements.

A

ustralia’s military is in the
middle of an ambitious
plan to modernise its
defence forces.
Many of
these programmes involve
updating and enhancing land mobility
including the replacement of its logistics
and support, tactical and combat vehicle
fleets, some of which have been in
service since the 1980s.
Upon completion, this will not only
significantly improve the capabilities of
the forces but is projected to increase
readiness and reduce maintenance and
support burdens. The programmes
addressing this need are LAND 121

12

by Stephen W. Miller
for support vehicles, LAND 400 for
combat vehicles, and LAND 8120 for
engineer support platforms. Executed
in a series of phases, the programmes
have attracted international industry
attention while providing opportunities
for Australian industry to capitalise on
local content requirements to establish
new national capabilities to support the
force in the future.

Tactical Trucks
The tactical truck fleets of Unimog,
Mack and S-liner vehicles are slated to
be replaced by new current generation,
highly
capable,
protected,
and

| Asian Military Review |

unprotected, modular prime movers and
trailers.
Designated
LAND121
Project
Overlander it consists of several
phases: LAND 121 Phase 3A addresses
lightweight/light vehicle and trailers;
Phase 3B and 5B for medium and heavy
trucks and associated trailers/mission
modules; and Phase 4 for light protected
mobility vehicles (PMV-L).
Phase 3A is being addressed through
the acquisition of Mercedes-Benz G
Wagons manufactured in Graz, Austria
for Mercedes-Benz Australia/Pacific
in Mulgrave, Victoria and matching
trailers from Haulmark Trailers in

l and
warfare

| september 2021 |

13

land

Rheinmetall MAN

warfare

The Rheinmetall MAN HX series of tactical logistics and support trucks are designed for the
rigours of military service. HX3 8x8 shown with ISO container load.

Queensland. The acquisition includes
four- and six-wheel models in 11 mission
configurations, some of which are
provided by GH Varley in New South
Wales. They share a common chassis,
engine and running gear. The 4x4 has
a gross vehicle weight of up to 10,120lbs
(4,600kg) with the 6x6 at 14,300lbs
(6,500kg). A total of 2,268 G-Wagon allwheel drive plus 1,921 trailers have been
delivered since 2011 completing the
force needs.
The medium and heavy truck
requirements of Phase 3B are being
filled by Rheinmetall MAN through its
subsidiary, Rheinmetall MAN Military
Vehicles Australia (RMMVA). A 2013
contract saw 2,500 trucks plus 3,000
specialist modules with deliveries
through 2020. Integration of mission
packages has occurred at their Vehicle
Integration Facility in Brisbane. An
additional contract under Phase 5B was
awarded on 25 July 2018 for 1044 new
medium and heavy trucks, 872 modules
and 812 trailers. Special modules for
water and fuel are manufactured locally
by Queensland’s based Holmwood
Highgate.
Australia was the first to receive
the HX2 series of military trucks, 40

14

percent of which will be supplied with
armoured cabs. They are available in
4x4, 6x6, 8x8 and 10x10 configurations
with weights up to 120 tonnes. Mission
versions include Heavy Integrated Load
Handling (HX-77), Heavy Tipper (HX77), Medium Tipper (40-M), Tractor (HX81), Heavy Recovery (45M), Mediumweight Tray with Crane (40M), and
Medium-weight Tray (40M). Deliveries
to Australia commenced in 2019 and are
expected to continue until 2024.

Protected Vehicles
LAND 121 Phase 4 addresses the
requirements for light protected vehicles
for command, liaison, reconnaissance,
and utility tasks. The PMV-L is intended
to provide protection against ballistic and
blast threats at levels equivalent to the
current Thales Bushmaster in a lighter,
deployable, and highly mobile system.
One of the more challenging criteria was
providing for helicopter transport while
achieving the required protection. The
Thales Hawkei, an Australian developed
design, was selected in December 2011
to fill this role.
The 4x4 Hawkei has a curb weight
of 15,432 lbs (7,000kg) with 6600lbs
(3,000kg) payload capacity. Its Axle Tech
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independent suspension provides for
good off-road mobility. The vehicle can
be externally sling lifted by the Boeing
CH-47 Chinook helicopter. Available in
both two-door and four-door versions,
the plan is to acquire 465 of the former
and 635 of the latter as well as 1058
trailers. Equipped with on-board an
integral computer system and vehicle
Health and Usage Monitoring System
(HUMS), maintenance is intended
to become conditions-based rather
than schedule-based. The vehicle has
been equipped with open stations for
light or heavy machine guns and with
a remote weapon station. Thales is
delivering 1,100 vehicles and trailers by
the end of 2021.

Mounted Combat Reconnaissance
LAND 400 Phase 2 is fielding state-ofthe-art Combat Reconnaissance Vehicles
(CRV) to replace the Australian Light
Armoured Vehicles (ALAV) in service
since 1996. Following a competition
with international participation the
Rheinmetall 8x8 Boxer was selected.
The programme looks to field the initial
25 (Block 1) vehicles manufactured in
Germany with Block 2 occurring in the
company’s new Queensland facility for

l and
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Navigation,
positioning
and pointing
solutions.
French industrial group, leader in inertial
navigation systems, iXblue equips more
than 60 armies and navies around
the world. Its rugged and field-proven
solutions for artillery systems provide
highly-accurate and reliable navigation
and pointing information in the most
demanding and harsh environments.
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The Hawkei protected vehicle is an Australian design by Thales.

a total of 211 vehicles. That first batch of
vehicles was delivered in June 2021. The
order comprises a number of variants
including the reconnaissance (the
majority), command and control (15),
joint fires surveillance (29), ambulance
(11), battlefield repair (11) and (10)
recovery versions. The reconnaissance
variant has a two-man Lance turret
mounting a 30mm automatic cannon,
Spike LR2 fire-and forget anti-tank
missiles, and the possibility of a turret
roof .50 calibre remote weapon station
(RWS). A panoramic optical sight with
360-degree situational awareness and
automatic target detection and tracking
and digital fire control allows hunterkiller engagement. It can carry up to
four dismounts.
Other Australian Boxer variants
take advantage of the design’s mission
module concept, allowing various
mission modules to be installed onto
a common drive module. The drive
module contains the power pack,
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suspension, fuel system, electrical and
driver station. Specific mission modules
can be placed into the drive module for
different roles. Versions of the modules
required by LAND 400 have already
been provided to other Rheinmetall/
ARTEC NATO users. Those armed with
a RWS will initially use the Kongsberg
with Block 2 vehicles moving to the R400
HD Mk2 from Australia’s EOS.
All variants share the same emphasis
on survivability with modular armour
protection against up to medium calibre
cannon and artillery fragments as well
as mines and IEDs. NATO STANAG
4569 levels of fourto 6/6+ are possible.
The Elbit Iron Fist – Light Decouples
Active Protection System is also being
evaluated. The design isolates the crew
from hazards like fuel with triple layer
floors, blast attenuating seats. Specific
attention is given to achieving the lowest
visual, infra-red, thermal, and radar
signatures. The engine is thermally
decoupled from the hull, actively cooled
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frontal plates are provided, while the
engine exhaust is directed toward the
ground. it is powered by an MTU8V199
TE20 720hp engine coupled to the Allison
HD4070 7 speed automatic transmission.

Land Combat Vehicle System
The Australian Army has been using the
M113 Armoured Personnel Carrier since
the mid-1960s. LAND 400 Phase 3 will
acquire a replacement Infantry Fighting
Vehicle (IFV) and associated manoeuvre
support vehicles. Following an initial
competition
Rheinmetall
Defence
Australia and Hanwha Defence Australia
Defence were down selected and have
proceeded to the risk mitigation activity
phase which began in October 2019.
The final evaluation and selection are
expected in 2022. The eventual contract
is now understood to be for 400 vehicles
with 281 turreted and 119 non-turreted
support vehicles with an expected initial
operating capability (IOC) of 2024.
The two candidates are the Lynx KF41

l and

The ASLAV replacement is the Rheinmetall Boxer 8x8 which brings improvements in survivability
and firepower.

the other two will be used for user
evaluation and testing. Results of these
efforts will be used in the final selection.

Engineer Support Platforms
An equally important aspect of an army’s
ability to maintain mobility are its combat
engineering capabilities. LAND 8120
Phase 1 was specifically directed toward
replacing and modernising the force’s
earth moving and off-road material
handling equipment. Beginning in 2019
the programme prepared and released a
tender for a range of modified commercial

off-the-shelf engineer platforms. The list
includes 312 items of equipment in 17
groups. The Australian Department of
Defence statement on the Request for
Tender (LSD/RFT/7161/1) explained:
“Defence has finalised the evaluation of
these tenders and anticipates signing
a contract in Quarter 3 2021 pending
Government approval.” Although a
bidders list has not been made available,
firms that have indicated interest include
Babcock Australasia, ECLIPS, FKG
Group, Broadspectrum and Scientific
Management Associates. AMR

Australian DOD

from Rheinmetall and Redback from
Hanwha. The Lynx is derived from the
Puma IFV which entered service with the
German Army in 2010. Lynx is designed
to address other export markets and has
been adopted by the Hungarian Army.
The Lynx 41 offered accommodates
a crew of three plus eight dismounts
and uses the Lance turret. The Lance
has an auto-cannon, two side weapon
pods which will accept guided missiles,
advanced optics, and fire controls.
Mission variants being proposed draw
from the Lynx chassis. The company
suggests that there are areas of logistics
and support commonality between the
Lynx offering and the Boxer RCV that
would offer benefits in manufacturing
and field support.
Hanwha’s Redback draws from its
development of the K-21 which, as a
spokesperson explained, “is specifically
designed for Australia’s LAND 400
requirements”.
It mounts a 30mm
auto-cannon in an Elbit Systems T2000
two-man turret from EOS Systems with
hunter-killer sights and advanced fire
controls. In March 2021 the company
announced its successful integration of
both the Rafael Spike anti-tank guided
missile and Iron Fist Active Protection
System into the Redback.
Both companies are actively seeking
every opportunity to involve Australian
industry and maximise local economic
value. Three prototype infantry fighting
vehicles were delivered from each
company team by February 2021 under
the risk mitigation activity. One will
undergo ballistic and blast testing while

Australian DOD

warfare

The two contenders to replace the M113AS4 are the KF41 Lynx from Rheinmetall Defense
Australia and the Redback from Hanwha Defense Australia (shown with the M113 – centre).
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CHADBURNS
RING
FULL AHEAD FOR
MODERNISATION
The increasing pace of naval
modernisation in the
Indo-Pacific is fuelling regional
industrial growth backed by
the maturation of indigenous
technology.
by Tim Fish

T

he rise of China as a pre-eminent
world power to challenge the
superiority of the United States
has led to the focus of military
and
geo-political
concerns
centring even more on the Indo-Pacific.
Military spending in the region has
also increased significantly as a result. In
its most recent report Trends in World
Military Spending 2020, the Stockholm
International Peace Research Institute
(SIPRI) found that of the total of $1.9
billion of military spending in 2020
about $528 million was from the IndoPacific region, representing 27 percent
of the world’s share – second only to the
United States.
It also showed that military spending
in the region is 2.9 percent higher than
in 2019 and 47 percent higher than 10
years previously in 2011, highlighting
the impact of power politics over the
last decade. But the Indo-Pacific region
is divided between rich and poor states.
The most rapid and advanced military
modernisation has taken place in the
People’s Republic of China, India, Japan,
South Korea and Australia, which are
also leaders in naval modernisation
alongside the Republic of China
(Taiwan), which has also embarked on
the enhancement of its naval capabilities.
It is in the sub-region of North East Asia
where naval technological development
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China’s Type 054A class frigate PLA (N) Yueyang (FF 575).

has been viewed as urgent because it is
these countries where the pressures of
responding to China’s naval expansion
and a belligerent North Korea are most
acute.
Here, the naval forces of China,
Japan, South Korea and Taiwan are
in the process of both expanding and
experiencing a major transition towards
a warfighting role that suits an era of
Great Power Competition. With the
introduction of new platforms there is a
focus on offensive firepower, high-speed
digital communications and data transfer
that makes them suited for a fast-paced
high-intensity conflict. To bring such
capabilities into service means that a
myriad of new technologies and systems
are being developed both locally and
acquired from overseas.
For China, the rate of expansion of the
People’s Liberation Army Navy (PLAN)
has been nothing short of massive. It now
has at least 350 ships and submarines
including 130 major surface combatants.
The US Department of Defense’s (DoD’s)
China Power report from 2020 laid the
situation bare: “China seeks to become a
leader in key technologies with military
potential, such as AI, autonomous
systems, advanced computing, quantum
information sciences, biotechnology, and
advanced materials and manufacturing.”
This is all with the aim of establishing
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a self-sufficient industrial base and it
is doing this not just by the allocation
of huge amounts of resources but
through a Military- Civil Fusion (MCF)
development strategy to leverage dual
use technology across both areas and
as a way of acquiring technology from
overseas. It has also utilised economic
policy to secure access to technology
transfer as well as foreign direct
investment and commercial acquisitions.
Leveraging its commercial expansion
the China Power reports states that China
is now self-sufficient and “domestically
produces its naval gas turbines and diesel
engines, as well as almost all weapons
and electronic systems, making it nearly
self-sufficient for all shipbuilding needs.”
The PLAN’s vessels are equipped
with advanced anti-ship, anti-air and
anti-submarine weapons and sensors.
Its surface fleet is being updated with
its first domestically built aircraft
carrier, the Shandong, to add to (exSoviet Navy) Liaoning and new landing
helicopter dock (LHD) amphibious
assault ships (Type 075 Yushen-class)
as well as the PLAN’s first new cruiser
(Type 055 Renhai-class), destroyers and
corvettes – all equipped with anti-ship
cruise missiles (ASCMs).
“The PLAN recognises that longrange ASCMs require a robust, overthe-horizon (OTH) targeting capability

sea
power
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The PLAN appears to have introduced a new fire control radar on its Type 054A Jiangkai II-class
frigates.

to realise their full potential. To fill this
capability gap, China is investing in
reconnaissance, surveillance, command,
control, and communications systems
at the strategic, operational, and tactical
levels to provide high-fidelity targeting
information to surface and subsurface
launch platforms,” the China Power
report states.
It is not just ASCMs that are becoming
more prevalent, the development of
anti-ship ballistic missiles (ASBMs)
is also underway with tests hitting a
moving surface target being completed
in mid-2020. Also in 2020, Chinese state
TV claimed that the new Renhai-class
destroyers have radar that is able to track
satellites in low earth orbit (LEO) as well
as stealth aircraft using an advanced
dual band radar capability that can
transmit at lower frequencies.
The PLAN also appears to have
introduced a new fire control radar on
its Type 054A Jiangkai II-class frigates.
Photographs on online forums seems
to show that a recently delivered ship
was fitted with a new system to control
the Shanghai Academy of Spaceflight
Technology (SAST) HHQ-16 surface-toair missile. This is part of an effort to
upgrade older surface ships with systems
that are already fitted to its newer ships
to prevent them from becoming obsolete.
Meanwhile new extended variants
of the Type 052D Luyang III-class
destroyer are being delivered that have
larger flight decks that could be used
to operate the new variant of Harbin
Z-20 medium helicopter that is still
completing trials. The Z-20 is similar
to the Sikorsky S-70 Black Hawk but
this technology represents an increase
in helicopter capability for the PLAN
that to date operates much smaller
helicopter types. This means it cannot
conduct long-range surveillance or carry
out complex missions that require the
installation of heavy equipment – such
as anti-submarine warfare (ASW).
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Ship Manufacturing
An example of PLAN technological
prowess in ship manufacturing can be
seen in the construction of its second
new aircraft carrier (Type 003) at the
Changxingdao shipyard in Shanghai. It
will be much larger than its predecessor
and will demonstrate the knowledge
gained to develop bigger propulsion
prime movers as well as a catapult and
trap launch and recovery system for its
aircraft. The carrier is expected to enter
service in 2024.
Flight testing is already underway on
the new KJ-600 airborne early warning
(AEW) aircraft built by XAC and the 603
Aircraft Design Institute that is expected
to deploy from the new carrier alongside
the Shenyang J-15 fighter. The KJ-200
is expected to have a AESA radar and
images show it has similarities with
the Northrop Grumman E-2 Hawkeye
– indicating that China is still doing its
best to copy and reverse engineer foreign
technology as it has done for most of its
major platforms in the past.
This highlights China’s technological
limitations but also its ability to deliver
new products and keep building new
prototypes until it gets it right. Ultimately
this new platform and its sensor
technology will expand the PLAN’s
carrier-borne AEW capability from
just 107 nautical miles (200 kilometres)
- using helicopters - to much farther
ranges giving the fleet far more room
for operational manoeuvre. Meanwhile
a new Shenyang FC-31/J-31 multi-role
fighter is also being developed that could
be deployed from the next generation of
carriers.
Another indication of a push for
new technological development is the
Request for Tender (RFT) published
by a research institute in the China
State Shipbuilding Corporation (CSSC)
calling for an electro-magnetic catapult,
UAV decks, intake filters for a 21
megawatt (MW) gas turbine and 6MW
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diesel engine among other items. The
development of an electromagnetic
catapult system similar to the US Navy’s
Electro-Magnetic
Aircraft
Launch
System (EMALS) indicates the level
of maturity of the technology that has
already been reached.
The US is fitting EMALS to its new
Ford-class carriers but it has struggled
with the development of the system.
There is media speculation that in China
this is for new LHDs – dubbed the Type
076 – to electromagnetically launch
and recover Unmanned Combat Aerial
Vehicles (UCAVs). An example of new
UCAVs include the Hingdu GJ-11 Sharp
Sword and Zhong Tian Guide Control
Technology Company (ZT Guide) Fei
Long 2 that were displayed during the
annual military parade in Beijing in 2019.
The DoD China Power report also
highlights Artificial Intelligence (AI)
as ‘critical’ to China’s future military
and industrial power and that it is
putting a “whole of society” effort into
development and support AI champion
companies. It states that over the past
five years China has made achievements
in AI-enabled unmanned surface vessels
(USVs), which China plans to use to
patrol and bolster its claims in the South
China Sea.
Unmanned systems are an area of
expansion for China. In 2020 the China
Aerospace Science and Technology
Corporation (CASC) completed the flight
test of a maritime variant of its Cai Hong
5 medium-altitude endurance (MALE)
unmanned aerial vehicle (UAS) that is
adapted to survive conditions at sea.

Under the waves
Unmanned Underwater Vehicle (UUV)
developments include the production
of Sea Glider autonomous underwater
vehicles such as the Haiyi designed by
Tianjin University. These are suspected

China Daily
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Distinctly similar to the Black Hawk helicopter,
the Z-20 medium lift helicopter produced by
Harbin Aircraft Industry Group now has a
naval variant known as the Z-20F.
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Distinctly similar to the Black Hawk helicopter, the Z-20 medium lift helicopter produced by
Harbin Aircraft Industry Group now has a naval variant known as the Z-20F.

to have been used to survey the ocean
floor in maritime choke points in the
South China Sea (SCS) and beyond.
Elsewhere the Chinese Academy of
Sciences completed trials of the Haijing
2000 AUV in late-2019 which was
deployed for over a month. Furthermore,
during the annual military parade in
October that year the PLAN displayed
two large UUVs. Platforms like these
will increase surveillance capabilities
provided by a series of underwater
sensors, buoys and floating platforms
already being established.
For its manned sub-surface fleet the
PLAN has developed nuclear-powered
submarines, both attack SSNs for sea
control and ballistic SSBNs for its nuclear
deterrent fitted with the JL-2 submarinelaunched ballistic missile (SLBM). By the
early 2020s a new Type 096 SSBN began
construction, reportedly equipped with
a new type of SLBMs as well as a new
Type 093B Shang-class variant with
land attack cruise missiles (LACMs). It
is expected that LACMs will also be
fitted to its larger surface ships. A new
variant of the Type 039 Yuan-class diesel
electric attack submarine has also been
developed by Wuchang Shipbuilding
which is expected to have improved

Built by the Shenyang Aircraft Corporation
the FC-31/J-31 aircraft is expected to partner
with the J-51 as the PLAN’s latest carrierborne fighter aircraft.
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performance over its predecessors in
terms of reduced target signature, sensor
capability and communications.
The technological advances in
submarine construction show that it
is catching up with the West in terms
of submarine stealth qualities and its
sensor and weapon capabilities for sea
denial.

Japan and South Korea
While much of the new naval technology
in the Indo-Pacific region is being
harnessed in China, both Japan and
South Korea are also making sure that
they keep pace with technological
developments.
Following the successful interception
by a Raytheon/Mitsubishi Heavy
Industries SM-3 Block IIA missile
interceptor against an Intercontinental
Ballistic Missile (ICBM) target for the
first time in November 2020 by the US
Missile Defense Agency, Japan placed an
order for the weapons. This will enhance
Japan’s Ballistic Missile Defense (BMD)
capability that centres on the Japan
Maritime Self Defense Force’s (JMSDF’s)
fleet of modern destroyers.
The Japan MoD (JMoD) signed a
contract in February worth in excess of
$250 million for an undisclosed number
of SM-3 Block IIA that follows earlier
contracts for the SM-3. The Block IIA is
being developed jointly for an Aegiscapable, ship-launched missile that
can defeat ballistic missile threats at all
ranges. It is expected the missiles will
be fitted to the JMSDF’s two new Mayaclass destroyers.
The JMoD announced in December
2020 that it will build a further two
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Aegis-capable destroyers that will host
BMD systems following the cancellation
of plans to build a land-based Aegis
BMD system. This will increase the
JMSDF fleets of Aegis ships from eight
to 10.
There are also plans to extend the
range of the JMSDF’s Type 12 antiship missile from 107nm (200km) to
540nm (1,000km) and fit it to land-based
launchers. A new SSM is also under
development between the MoD and
Kawasaki Heavy Industries.
Whilst beefing up its BMD capability,
Japan has also started production of a
new extended range variant of its ASM3 anti-ship missile. The MoD announced
in December 2020 that the new variant,
called the ASM-3A will replace the
existing Type 93 air-launched missile that
are fitted to Japan Air Self Defense Force
(JASDF) fighter aircraft. The original
ASM-3 has yet to enter service and it
is expected that the MoD will instead
progress with the -3A and the ASM-3 Kai
variant also under development.
Mitsubishi Heavy Industries (MHI)
was awarded a contract worth about $82
million for the Kai, which has a range of
about 216nm (400km) and is expected to
enter service in 2025. The new -3A variant
range is likely to exceed this distance.
The MoD needs to enhance the anti-ship
defence capabilities in its south-western
islands as PLAN activities in the region
have increased as Beijing becomes more
vocal about its claims to the SenkakuDiaoyu islands. This new missile will
add to the expected procurement of the
Lockheed Martin AGM-158B JASSM-ER
and AGM-158C LRASM.
Meanwhile in May, MHI announced
that it has completed the first test flight
of an upgraded SH-60K naval helicopter.
The improved variant is expected
to be fitted with more modern ASW
equipment such as a low frequency
dipping sonar and acoustic processor,
datalinks and transmission. MHI was
awarded a $63 million contact from the
MoD in November 2015 to develop the
latest model.

Li-on batteries
On the shipbuilding side, MHI launched
the first of its new 29SS class of dieselelectric submarines (SSKs), Taigei (SS
513) for the JMSDF in October 2020. It is
the first new boat to be fitted with new
Lithium-ion batteries from GS Yuasa
instead of the standard lead-acid batteries.
Li-ion batteries have already been fitted

Leveraging this unique expertise and our proven
track-record in international cooperation, we are
ready to build and foster partnerships with navies,
industry and knowledge partners.
Sovereignty, Innovation, Operational excellence :
our common future will be made of challenges,
passion & engagement.

POWER AT SEA

WWW.NAVAL-GROUP.COM

Naval Group - Crédit photo : ©Naval Group, ©Marine Nationale, © Ewan Lebourdais - Design : Seenk

NAVAL GROUP DESIGNS, BUILDS AND MAINTAINS
SUBMARINES AND SURFACE SHIPS ALL AROUND THE
WORLD.

sea

Hanwha

power

Hanwha's new integrated mast (I-Mast) will be on the Republic of Korea Navy’s (RoKN) new
KDDX/ KDX-IV destroyer.
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a response to the PLAN development
of the Type 075 LHD and the JMSDF
conversion of its Izumo-class helicopter
carriers to operate the F-35B.
A new integrated mast system is being
developed by Hanwha for the Republic
of Korea Navy’s (RoKN) new KDDX/
KDX-IV destroyer. Called the I-MAST
it will contain dual-band multifunction
phased array radar integrated with
IR and IFF sensors and a new combat
management system.
The company announced a contract
in December 2020 worth almost $576
million for the development of the system
for the six ships by 2029. The KDDX (or
KDX IV) destroyers will be the first class
of major complex warship that will have
almost all its hull, machinery, sensors,
weapons and systems developed and
built in South Korea. This indicates the
growing technological maturity of its
shipbuilding sector to design, build and
provide almost all its major warship
components.
At 6,000 tonnes the KDDX are
dubbed ‘mini-Aegis’ because they are
slightly smaller than the earlier Aegisfitted 8,000t KDX-III destroyers that are
based on the US Navy’s Arleigh Burkeclass. The new ships will have missile
defence, air defence and anti-surface
capability as well as being fitted with
cruise missiles. As such the class will
substantially increase the capability of
the RoKN when they are delivered from
2030 onwards. It is expected that the new
Ulsan-class Batch III frigates that were
approved in 2020 will also receive a new
locally developed multifunction phased
arrange radar from Hanwha.
Older ships such as the KDX-I
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Designed in Taiwan
For Taiwan, much of the technological
development is focussed on getting its
WikiCommons

to the two more recent Soryu-class SSKs
that entered service before Taigei and
offer improved performance and reduce
weight and space requirements.
The use of Li-ion batteries is a
significant technological development
as SSK manufacturers have until now
found them too dangerous to use on
board. It is an area where Japan now
leads the world and whilst the details
about the new batteries are limited it
gives the latest SSKs a real advantage
in terms of endurance and the ability
to power modern new submarine
equipment. Other countries are expected
to follow. Taigei is also expected to be
fitted with the new Type 18 torpedo that
is replacing the Type 89 weapon.
MHI is also developing new mine
countermeasures (MCM) technologies
for use on autonomous underwater
vehicles (AUVs) in a partnership
with Thales. A five-year research and
development agreement was signed in
March 2021 that kick-started a project
to jointly work on the invention of a of
new sonar system for these operations. It
aims to increase the capability to detect,
classify and localise all mine types and
address the increasing threat that mines
present, especially in the littorals.
Neighbouring South Korea is also
pushing ahead with technological
developments to enhance its own naval
capabilities. Plans for the construction
of a new light carrier, announced in the
latest Mid-Term Defence Plan 2021-25,
has initiated a three-year assessment
of core technologies that are needed to
build a ship of this size and with the
capability to launch and recover aircraft
like the Lockheed Martin F-35. This is

destroyers are being upgraded with
new equipment from Hanwha that
will increase the speed of the combat
management system and improve the
performance of its towed array sonar.
Meanwhile the RoKN’s Chang Bogoclass submarines are being upgraded
with indigenously developed CMS
and sensors. Whilst the first batch of
new Dosan Ahn Chang-ho-class (KSSIII) submarines are entering service it
is expected that the second batch will
be fitted with new Li-ion batteries to
increase endurance. Another submarine
development was achieved in July
when South Korea tested a submarinelaunched ballistic missile (SLBM) from
an underwater barge. Apparently the
KSS-III submarines have been designed
with the ability to be fitted with SLBMs
with conventional warheads in the
future. It shows the technological
advances that South Korea is making to
get these capabilities.
Other technological developments
include the beginning of operations with
a new Maritime Surveillance Radar-II
from LIG Nex1 in 2020 that is part of a
new air defence network that will allow
the rapid detection and classification
of aircraft in seconds, rather than
minutes. In addition, the RoKN is also
fitting 130mm Biryong anti-ship missile
guided rockets onto its Gumdoksuriclass (PKX-B) fast patrol craft. With
improved navigation and guidance the
Biryong rockets, built by LIG Nex1, are
capable of defeating swarms of surface
vessels at range. Looking to the future
the South Korea Agency for Defense
Development published a handbook in
January 2021 detailing proposals for new
technologies relating to AI, hypersonic
and robotics, but also hoverbikes and a
long endurance unmanned submarines.

The original XASM-3 was tested in 2016 but
did not proceed to full production. The new
ASM-3A and Kai upgrades will extend the
range and proceed to production.
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The launching ceremony for Taigei, the first-of-class 29SS
submarines for the JMSDF. Commissioning is expected in 2022.

indigenous industrial capability up to
scratch to build the latest platforms and
systems it needs to defend itself from a
potential attack from mainland China. In
2020, Taiwan started the construction of
its own locally designed and developed
diesel electric attack submarine at CSBC
Corporation.
This is no mean feat considering
the amount of technological know-how
and expertise required to achieve the
establishment of a sovereign submarine
manufacturing industry, as Australia
is finding to its cost. Taiwan has had a
long-term development effort in place to
enable this programme to go ahead with
considerable support from the US. The
new SSKs will be fitted with mainly USsupplied systems that cannot be built in
Taiwan.

The Republic of China Navy (ROCN)
is also getting upgraded variants
of its Tuo Chiang-class fast missile
corvettes. The first ship, Ta Chiang, was
commissioned in July and is the first of
six planned. It incorporates a number of
technological innovations designed to
make it suitable for asymmetric warfare
including a catamaran hull, low radar
cross-section, waterjet propulsion and
it is fitted with the Hsiung Feng III antiship missile.
It has also been fitted with the new
Sea Sword II medium-range air defence
missile that completed live fire trials
earlier this year following development
by the National Chung Shan Institute
of Science and Technology (NCSIST),
which has stated in local media that it
can engage both anti-ship missiles and
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aircraft simultaneously. NCSIST has
also developed Sea Oryx. Local media
reports state this is a point defence
system similar to Raytheon’s RIM-116
Rolling Airframe Missile and uses the Sea
Sword air-to-air missile as its interceptor.
Meanwhile the ROCN is also bolstering
its unmanned systems capability with
the procurement of four MQ-9B Sea
Guardian systems from GA-ASI under
a US Foreign Military Sales (FMS)
agreement approved in November 2020.
As China harnesses its own growing
technological and industrial base to
provide high-end systems for its naval
forces, so its neighbours are following
suit. Despite the number of platforms
being fielded the naval technology
arms race will be the deciding factor
should conflict break out. Building
the latest warships and submarines is
important but if they can be equipped
with the latest sensors, missiles, combat
management systems, helicopters and
unmanned platforms then the capability
of that platform multiplies a hundredfold. This is partly a policy of deterrence
by technology. If a navy can show it
is able to field the latest most capable
systems, it changes the risk calculation
for an opponent and increases the
potential cost of any engagement. As
the race continues it remains to be seen
which technologies can be developed
in-country and which can be more
effectively procured from overseas to
give the naval forces the extra edge over
their competitors. AMR
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Blighter’s A800 3D multi-mode drone detection radar is suited to border and perimeter
surveillance with a maximum range of around 20km.

NONE SHALL PASS
The counter-UAS business is growing fast with new partnerships
flourishing, and military customers exploring options regarding the
best use of the technology.
by Andrew Drwiega

F

irst came unmanned aerial
systems (UAS) - drones
in common use - but this
article will keep with UAS.
Their utility to the military
was immediately obvious, particularly
as
intelligence,
surveillance
and
reconnaissance (ISR) platforms. But
when the other side started to use
them too they turned into intrusive
and increasingly dangerous threats
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if weaponised. For this quick look at
counter-UAS (C-UAS) systems we shall
think in terms of the small, tactical
threats.
A development that could see new
C-UAS capabilities being launched
into the international market was the
Memorandum of Understanding (MoU)
signed in March this year between AbuDhabi based EDGE defence technology
group and Israel Aerospace Industries
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(IAI) to jointly develop C-UAS solutions.
This type of cooperation underlines the
defence benefits of the ‘normalisation’
of relations between the United Arab
Emirates and Israel in August 2020.
EDGE’s subsidiary SIGN4L, a
specialist company delivering Electronic
Warfare & Intelligence (EW&I) solutions,
will work with IAI whose own subsidiary
ELTA Systems, already produces
C-UAS products such as Drone Guard.

Australian D0D

Updated in late 2018, a Communication
Intelligence (COMINT) system was
added to further improve detection,
classification and identification of
any target UAS. This is based on an
analysis of broadcast frequency and
communication
protocols.
Drone
Guard's 3D radars, electro-optical (EO)
and jammer systems were all brought up
to the latest standard.

C-UAS assessment
On 19 July, Australian company
DroneShield revealed that it had sold a
relatively small, undisclosed number of
its RfOne MKII long-range sensors to
the Australian Army. The 2nd Cavalry
Regiment will trial the equipment during
exercises in the field as it works to assess
the army’s C-UAS needs going forward.
The RfOne MKII is usually sited at
a location and can be used for longer
range RF detection and tracking of
UAS. Multiple RfOne MKII sensors at
one location are used to triangulate the
position of an intruding UAS and four
will provide a location with 360 degree
coverage.
DroneShield has developed a
subscription based proprietary detection
database which the company states will
keep operates up to date with new UAS
as they come to market.
The company has also recently
announced DroneSim, a deployable
UAS simulator that can replicate the
radio frequency signatures of common
UAS from its database. According to
the manufacturer, it can generate ‘aerial
(UAV), ground (UGV) and water surface
(USV)’ signals. It is supplied in a hard
case and can be operated remotely if
connected to a network.
According to DroneShield’s chief
executive Oleg Vornik DroneSim is
the company’s “entry in the important
market for training and simulation
systems.” The company also supplies
a range of countermeasures including
hand held DroneGuns.

Expanding markets
In May, British company Blighter
Surveillance
Systems
confirmed
a partnership with South Korean
integration company Dt&C over its new
C-UAS business unit. Blighter is keen to
grow its business in South Korea and in
the wider region. The company revealed
that this partnership had resulted in
“seven C-UAS tests and evaluations
conducted by three separate government

An RfOne MKII, RF long range sensor from
DroneShield, mounted on an Australian Light
Armoured Vehicle in June 2021.

agencies.” A Blighter statement clarified
this stating that it was “the only radar
provider… able to detect and track small
UAVs at a distance of over 4 km.”
According to Dt&C advisor Major
General (Ret) Yeoung-Soo Hwang, the
pilot project affirmed “ the superiority
of Blighter’s radar in the field” when
demonstrated in front of national South
Korean representatives.
The partnership intends to build on
Blighter’s existing success “evidenced by
their provision of surveillance systems
for the South Korean government
to monitor the De-Militarized Zone
(DMZ).”
Angus
Hone,
Blighter’s
CEO
commented that there was a “growing
threat of hostile drone usage [which]
shows that there is a market calling out
for our of expertise.”
Singaporean company TRD has also
been experiencing success in Southest
Asia, despite the COVID pandemic. The
company announced on 1 June this year
that its sales jumped from $5 million in
2018 to $20 million in 2020. A regional
customer signed a $10 million order for
12 vehicle C-UAS systems, the Orion-V.
TRD claims that its Orion-H family
of hand-held C-UAS products, as well
as vehicle mounted solutions such as
Orion-V, are used in 16 countries with 11
of those being located in Southeast Asia.
it has offices in Thailand and Myanmar. AMR
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Norinco’s VT4 MBT which is now deployed by the Royal Thai Army and is armed
with a 125mm smooth bore gun fed by an automatic loader.

CHINESE ARMOUR
ON THE MOVE
While many countries have ceased the design, development and
production of main battle tanks China is reaching out to the export
market.
by Chirstopher F Foss

T

oday China North Industries
Corporation
(Norinco)
is
marketing a number of main
battle tank (MBT) designs
with some of these already in
service with the Peoples Liberation
Army (Army) with others aimed at the
potentially lucrative export market.
The Chinese land industrial base
can offer potential export customers
the widest range of equipment for
their land forces without the stringent
export conditions laid down by Western
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governments to their defence contractors
and at competitive prices.
This MBT capability was originally
achieved
by
importing
foreign
technology but today China is selfsufficient in all aspects of MBT design
and production as well as through life
support.

Export MBTs
The latest Chinese MBT to enter
production for the export market is the
VT4, previously known as the MBT-3000,
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with the first export customer being the
Royal Thai Army (RTA) who placed the
initial contract for 28 in 2016 with first
deliveries taking place in 2017. These
were followed by another two batches
of 10 and 14 units. Other known export
customers include Nigeria and Pakistan.
VT4 is a conventional MBT design
and has a typical gross vehicle weight
(GVW) of 52 tonnes with driver’s
compartment at the front, turret in the
middle and 1,200hp power pack at the
rear.
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Norinco VT2 MBT has a crew of three and is armed with a 125mm smooth bore gun with ERA
fitted over the frontal arc for improved protection.

The hull and turret are of steel armour
with added composite armour over the
frontal arc and bar/slat armour over the
turret rear, but there is an option for the
installation of explosive reactive armour
(ERA) for increased protection against
incoming threat munitions with a highexplosive anti-tank (HEAT) warhead.
VT4 is armed with a 125mm smooth
bore gun, similar to that installed in the
Russian Uralvagonzavod T-72/T-90
MBTs, which is fed by an automatic
loader located under the turret. This
has allowed the crew to be reduced to
commander, gunner and driver. The
125mm smooth bore gun’s automatic
loader holds 22 rounds of ready use
separate loading ammunition, projectile
and charge, plus an additional 16 rounds
in reserve.
As well as firing conventional natures
of 125mm ammunition, including highexplosive (HE), HEAT and armour
piercing fin-stabilised discarding sabot
(APFSDS) it can also launch a Norinco
GP7 laser guided missile (LGP) which
is based on the Russian 9M119 Refleks
design.
The GP7 is fitted with a tandem
HEAT warhead and with a maximum
range of 5,000 metres, enables targets to
be engaged beyond the range of the main
125mm armament firing conventional

ammunition.
A 7.62mm machine gun (MG)
is mounted co-axial with the main
armament and there is a roof mounted
remote weapon station (RWS) armed
with a 12.7mm machine gun with
grenade launchers mounted either side
of the turret.
Gun control equipment (GCE) is all
electric with a computerised fire control
system (FCS) and stabilised day/thermal
sights for commander and gunner also
incorporating a laser rangefinder. This
allows stationary and moving targets
to be engaged under almost all weather
conditions.
The commander’s roof mounted
panoramic sight allows hunter/killer
target engagements during which
the target is first detected by the tank
commander who then turns it over
to the gunner to carry out the target
engagement.
VT4 is also fitted with an air
conditioning system, NBC protection
system, inertial navigation system (INS)
and a global positioning system (GPS).
The export MBT-2000 has a GVW of
48 tonnes and also armed with a 125mm
smooth bore gun fed by an automatic
loader enabling crew to be reduce to
commander, gunner and driver. There
is also a roof mounted 12.7mm machine
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gun and a 7.62mm co-axial MG. Hull
and turret are of steel armour with ERA
fitted over the frontal arc and bar/slat
armour on the turret rear.
Norinco states that it provides
stabilised sights for commander and
gunner incorporating a laser rangefinder
but have not confirmed that the night
sights are of the thermal type. The
1,200hp water-cooled turbocharged
diesel gives a maximum road speed of
up to 69 kilometres per hour (43 miles
per hour).
The VT2 is the export version of the
Chinese Army Type 96A MBT and is
known to have been sold to Bangladesh.
It has a GVW of 42.8 tonnes, three person
crew and is armed with a 125mm smooth
bore gun fed by an automatic loader
which carries 22 rounds of ready use
ammunition with another 18 rounds in
reserve. In addition there is an externally
mounted and manually operated 12.7
mm MG and a 7.62mm co-axial MG.
The gunner is provided with an Image
Stabilised FCS and the sight incorporates
day/night channels, laser rangefinder
and an automatic target tracker (ATT).
The hull and turret is of steel armour
with an additional layer of composite
armour and ERA over the frontal arc.The
800 hp turbocharged diesel is coupled
to a manual transmission and gives a
maximum road speed of up to 57 km/h.

MBT upgrades
In addition to marketing these new build
MBTs, Norinco is also offering upgrades
to older Russian and Chinese MBTs
to extend their operational lives and
enhance their capabilities.
For the original Chinese Type 59
MBT and its similar Russian T-54/T-55
armed with a 100mm gun, a more
modern 125mm smooth bore gun can be
installed, as well as a new FCS, upgraded
suspension, enhanced protection and a
new 750hp or 800hp diesel engine.
China also offers MBT technology
transfer with the agreement between
China and Heavy Industries Taxila (HIT)
of Pakistan being the largest to date. This
began with upgrades to the Chinese Type
59 and Type 69 MBTs and progressed to
local the manufacture of the Type 85AP
followed by the Al Khalid (or MBT-2000),
with each stage increasing local content.
Late production Al Khalid have a
compact 6TD-2 diesel engine supplied
by the Ukraine as Pakistan took delivery
of 320 T-80UD MBTs from the Ukraine
between 1997 and 1999.

29

tecnology

Christopher F Foss

s p o t l i g h t

Norinco VT5 Lightweight MBT has been developed for the export market and is armed with a
105mm gun fed by an automatic loader. (Christopher F Foss)

China has also had an MBT
assembly/upgrading contract with the
Military Industry Corporation (MIC) of
the Sudan.

Peoples Liberation Army (Army)
MBTs
The Type 98 MBT used technology from
the widely deployed Russian T-72 MBT
but was only deployed in small numbers
and rapidly replaced on the production
lines by the Type 99 MBT which has
an enhanced level of survivability due
to the installation of modular passive
armour over the frontal arc.
The chassis is very similar to that
of the Russian T-72 but it has a new
turret armed with the previously
mentioned 125mm smoothbore gun fed
by an automatic loader. There is also a
7.62mm co-axial machine gun and a roof
mounted 12.7mm machine gun operated

30

by the commander. A computerised FCS
Is fitted with commander and gunner
having stabilised day/night sights
incorporating a laser rangefinder.
Production of the Type 90 MBT
has been completed for the PLA and a
version of this is manufactured by the
HIT in Pakistan as the Al Khalid. The
Type 90 has a GVW of 46 tonnes and
like the Type 98/Type 99 is armed
with a 125mm smooth bore gun fed by
an automatic loader. A computerised
FCS is fitted with stabilised day/night
sights for the commander and gunner
incorporating a laser rangefinder. The
hull and turret incorporate advanced
armour but it has also been fielded with
ERA and a more powerful diesel engine.
Type 85 MBT was the first production
Chinese MBT to be armed with a 125mm
gun fed by an automatic loader, with
a 7.62mm co-axial and 12.7mm roof
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mounted machine gun. The hull and
turret armed of welded steel with
applique composite armour. This was
exported to Pakistan large numbers and
subsequently manufactured/assembled
under licence by the HIT.
The Type 80 MBT used a brand new
hull fitted with a turret leveraged from
the older Type 69 and is armed with a
western 105mm rifled gun, 7.62mm
co-axial and 12. 7mm roof mounted
machine gun. It has a computerised
FCS but the sights are of the image
intensification type rather than the more
capable thermal sights.
In addition to firing conventional
natures of 105mm fixed ammunition
developed in China, the 105mm gun can
also fire the Norinco GP2 LGP fitted with
a tandem HEAT warhead, but it has not
been confirmed that this is deployed by
the PLA for its Type 80 MBTs.
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The Norinco VN16 amphibious assault vehicle (AAV)has been designed to provide direct fire
support to the VN18 and is armed with a low recoil 105mm rifled gun.

The other two MBTs still deployed by
the PLA, in declining numbers, are the
Type 69, a further development of the
Type 59 which is based on the original
Russian T-54 MBT. Both of these are
armed with a 100mm gun, 7.62mm coaxial and 12.7mm roof mounted machine
gun.
In addition to MBTs, China has
developed support vehicles based on
MBT platforms including armoured
recovery vehicles (ARV), armoured
engineer vehicles (AEV) and armoured
vehicle launched bridges (AVLB), to
name but a few.

Lighter tanks
To meet potential export customers’
requirements in 2017 Norinco revealed
its so called VT5 Lightweight MBT which
has a GVW of between 33-36 tonnes and
features a hull and turret of welded steel
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to which a layer of composite and ERA
has been fitted over the frontal arc, with
bar/slat armour over the rear arc of the
hull and turret.
Main armament comprises a 105mm
rifled gun fed by an automatic loader
which has enabled the crew to be
reduced to commander, gunner and
driver. In addition to firing conventional
natures of ammunition it can also fire
the 105mm GP2 laser guided projectile
with a tandem HEAT warhead out to a
maximum range of 5,000m.
The electronically controlled 1,000hp
diesel engine gives a maximum road
speed of up to 70km/h (43mph) with
Norinco stating an average cross-country
speed of 35-40 km/h (21-25mph). The
PLA use a version of the VT5 Lightweight
MBT under the designation of the ZTQ15.
Not all the terrain in China is suitable

| Asian Military Review |

for heavy MBTs and this lead to the
design, development and production of
two light tanks, the Type 62 and Type 63.
The Type 62 light tank is essentially
a scaled down version of the larger Type
59 MBT and has a GVW of 21 tonnes
and is armed with an 85mm gun with
a 7.62mm co-axial and 7.62mm fixed
bow mounted MG plus a roof mounted
12.7mm MG. This is no longer deployed
by the PLA.
The Type 63 light tank is in many
respects the Chinese equivalent of the
Russian PT-76 light tank and is also fully
amphibious being propelled in the water
by two water jets located one either
side at the rear. It is fitted with a three
person turret armed with an 85mm gun,
7.62mm co-axial MG and a roof mounted
12.7mm MG.
Some of these were upgraded with
a laser range finder mounted above

tecnology

the 85mm gun while other underwent
a major upgrade to the Type 63A
configuration which is also referred to as
the WZ213.
The Type 77 amphibious armoured
personnel carrier (APC), which is also
referred to as the WZ511, shares many
common components with the Type
63 amphibious light tank and in many
respects is the Chinese equivalent of
the Russian BTR-50PK APC which was
phased out of service with the Russian
Army many years ago.
The forward part of the hull of
the Type 63A has been extended to
enhance its amphibious capability and a
maximum water speed of up to 7.5 knots
(14km/h) is claimed.
All that is required for amphibious
operations is erecting the new and larger
trim vane at the front of the hull and
activating the bilge pumps.
A brand new turret has been installed
armed with a 105mm rifled gun coupled
to a computerised FCS that includes
day/night sights incorporating a laser
rangefinder.
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Norinco VT4 MBT fitted with a roof mounted remote weapon station armed with a 12.7mm
machine gun and thermal reduction cover to hull and turret.

In addition to firing conventional
ammunition it is believed to be able to
fire a GP2 LGP out to a maximum range
of 5,000m.
China has also fielded other
platforms armed with a stabilised

105mm gun including the VN16 tracked
amphibious assault vehicle (AAV) which
based on the earlier VN18 tracked AAV
in the infantry role and the ST1 (8x8)
tank destroyer. AMR
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BAE Systems’ ‘Hunter’ class frigate for the Royal Australian Navy is based on the
company’s ‘Type-26’ class Global Combat Ship destined for the Royal Navy.

PROTECTING THE HUNTERS
The Royal Australian Navy is forging ahead with its acquisition of new
frigates. What electronic warfare capabilities might protect these new
ships?
by Thomas Withington

T

he Royal Australian Navy (RAN)
will start to commission the first
of three ‘Hunter’ class frigates
in 2031. These vessels are based
on BAE Systems’ Type-26 class
Global Combat Ship design. Alongside
the RAN, eight similar ships will furnish
the Royal Navy. These will replace its
Type-22 Broadsword and Type-23/Duke
class frigates.
Information is sporadic on the
Electronic Warfare (EW) apparatus
furnishing the new Australian ships.
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Open sources confirm that one system
will be BAE Systems’ Nulka Radio
Frequency (RF) decoy. Nulka was
developed in Australia. The innovative
decoy is designed to defeat radar-guided
Anti-Shipping Missiles (AShMs). It
achieves this by using a Digital Radio
Frequency Memory (DRFM). Nulka has
a rocket motor which propels the decoy
some distance from the ship. The decoy
is launched when the ships’ radar and/
or Electronic Support Measure (ESM)
detects an incoming AShM. After launch,
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the DRFM is activated. This detects
radar transmissions from the AShM.
The signals are sampled and are then
manipulated and transmitted back to the
missile.
The clever thing about Nulka is
that the DRFM can alter the radar’s
transmissions. By manipulating the
radar signals the decoy can convince the
radar that its targeted ship is moving
at a particular speed. Likewise, the
hostile radar waveforms can be altered
to make the missile think the ship is in
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a particular place. At its most simplistic,
the DRFM can transmit waveforms to
make Nulka appear a more tempting
target. This will cause the missile to
lose its lock on the ship and pursue the
decoy instead. Nulka decoys are already
deployed by the RAN’s Hobart class
destroyers, ANZAC class frigates and
Canberra class amphibious assault ships.
This degree of commonality is
important for two reasons: It creates
economies of scale by having three
ship classes all using the same AShM
RF decoy type. Second, by deploying
Nulka, the new frigates can provide
overlapping AShM protection for other
vessels in their locale.

Local Threats

Radar-guided
AShMs
are
the
predominant threat facing the RAN
surface fleet. AShMs deployed with
the People’s Republic of China’s (PRC)
People’s Liberation Army Navy (PLAN)
are the most worrisome. The PRC is
also exporting AShMs around the AsiaPacific region and further afield. Figures
obtained by the author note that the PRC
exported at least 112 AShMs to Burma
and Pakistan between 2019 and 2020.
These exports comprised exclusively
China Aerospace Science and Industry
Corporation (CASIC) C-802 (NATO
reporting name CSS-N-8 Saccade) radarguided AShMs. Over the same timeframe
orders were concluded with Thailand
for 80 CASIC C-708UNA submarinelaunched AShMs. These will equip the
Royal Thai Navy’s three forthcoming
Chinese made Type-41/Yuan class
conventional hunter-killer submarines.
A plethora of systems are either in
service with the PLAN or are expected to
enter service in the future. Of particular
concern are the CASIC YJ-12 and
Hongdhu Aviation Industry Corporation
YJ-91. The latter is a Chinese version of
Russia’s Tactical Missile Corporation’s
Kh-31 (NATO reporting name AS-17
Krypton) AShM. Both weapons are
reportedly capable of speeds exceeding
2,000 knots (3,704 kilometres-per-hour).
The YJ-91 may even hit speeds of 3,000kts
(5,557km/h).
Such speeds are of grave concern.
They deprive a ship’s crew of valuable
reaction time. To put matters into
perspective, the YJ-91 has a reported
range of 65 nautical miles (120
kilometres). The missile could cover
this distance in circa 78 seconds. Rough
measurements by the author reveal that

One of the confirmed EW systems equipping the ‘Hunter’ class is the Nulka decoy soft-kill
countermeasure. This is designed to lure an incoming radar-guided AShM away from the
targeted ship.

the antennas for the Hunter classes’ CEA
Technologies’ CEAFAR-2 S-band (2.3
gigahertz/GHz to 2.5GHz/2.7GHz to
3.7GHz) naval surveillance radar to be
around 27.3 metres (89.6 feet) above the
waterline.
Radars typically detect targets at a
line-of-sight range from the antenna.
Publicly available sources state that the
YJ-91 has a sea-skimming altitude of 20m
(66ft). The CEAFAR-2 could detect the
missile at ranges of circa 16.2nm (30km).
Nonetheless this would still give the
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crew a reaction time of a mere 19 seconds
from detection to impact.
The Hunter classes’ ESM maybe able
to extend this detection range a little
further. ESMs tend to have a slightly
longer detection range for a radarequipped target, compared to a radar
per se. However, this is unlikely to add
more than a few seconds additional
reaction time at best. A high reliance
will therefore be placed upon the ESM
detecting incoming radar-equipped
targets before the CEAFAR-2.
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The People’s Republic of China’s radar-guided anti-ship missiles are one of the most serious
threats the RAN may have to contend with.

To further complicate matters, the
radars equipping these missiles will
almost certainly be transmitting Low
Probability of Detection/Interception
(LPD/I) waveforms. It will be imperative
that the ESM can detect and recognise
these LPD/I transmissions. These
waveforms will typically be very discrete,
hidden amongst the earth’s prevailing
and omnipresent electromagnetic noise.
They will enhance their discretion by
using other LPD/I techniques like
frequency hopping. Frequency hopping
ensures that the radar’s transmissions
do not remain on one frequency for
more than a matter of milliseconds. The
ESM will therefore need to include the
latest electronic intelligence analysis
software. This software will no doubt
embrace techniques like Machine
Learning and Artificial Intelligence (ML/
AI). These will be key to performing the
highly complex calculations required
to rapidly recognise these radar signals.
Capabilities which eclipse those of the
human brain.
Once the radar and/or ESM
determine that a radar-guided AShM is
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incoming, the ship will initiate its hardkill and soft-kill response. The ESM will
trigger an Electronic Countermeasure
(ECM). This will either blind the
missile’s radar seeker with noise, or lure
it aware from the ship with deception
jamming. The jamming maybe used
alongside Nulka and conventional chaff
countermeasures. Chaff uses thousands
of metal strips cut to one half or one
quarter the wavelength they are intended
to jam. These strips are dispersed into
the atmosphere. There, they form a
cloud. These clouds are intended to fool
the radar into thinking that it has found
its target. Alternatively, the clouds may
prove a more tempting target than the
ship. Radar corner reflectors may also be
used. These are inflatable dodecahedron
shapes deployed on the surface some
distance between the ship and missile.
The sharp angular surfaces of the
reflectors deflect the radar transmissions
of the AShM away from its radar. This
deprives the radar of a view of its target.
Hard-kill countermeasures like CloseIn Weapons Systems (CIWSs) will also
be brought to bear. These will engage
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the missile with tens of rounds-persecond, shredding it into scrap metal.
The Hunter class will be equipped with
Raytheon’s Phalanx series CIWS.
There
are
two
other
major
considerations for the Hunter classes’
EW systems. The first is saturation. A
hypothetical confrontation between
the RAN and PLAN would likely
witness AShM salvo attacks by the
latter. This would be done deliberately
to overwhelm the hard- and soft-kill
measures of individual ships. Both
the ECM and ESM, alongside soft-kill
decoys like Nulka will need to engage
multiple, fast-moving incoming threats.
Second, the PRC is almost certainly
equipping its state-of-the-art AShMs
with Millimetric Wave (MMW) radar.
Such radars transmit on frequencies
of 30GHz and above. These radars
transmit in wavelengths measured in
millimetres. The short wavelengths of
MMW transmissions provide highly
detailed radar images for the missile.
This means that the radar can match
its radar picture with a preloaded
radar image of the targeted vessel. This
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The Norinco VN16 amphibious assault vehicle (AAV)has been designed to provide direct fire support to the VN18 and is armed with a low recoil
105mm rifled gun.

CEA Technologie’s phased array radars are used on the ANZAC Class frigates, and will be used on the upcoming Hunter Class frigates, for which
prototyping will start next year.

improves the weapon’s accuracy by
helping it determine the optimum point
of impact on the ship. It can also help the
missile distinguish between decoys and
the ship itself. The EW systems of the
Hunter class will need to discern MMW
radar transmissions and be capable of
jamming these.

Expenditure
How much is the RAN likely to spend
on the new frigates’ EW systems? The
following figures assume that the new
systems are bought off-the-shelf and
adopted to Australian requirements.
Developing new systems from scratch
would incur significant additional
costs. The author’s own figures note
that, on average, a decoy launcher for a
large surface combatant has an average
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unit price of $2.8 million. Assuming a
minimum of two launchers equipping
each vessel, decoy launcher expenditure
per ship could be circa $6 million. This
would result in around $18 million being
spent on decoy launchers across the class
of three ships.
Secondly, each ship in the class will
have an ESM. These have an average
unit price of circa $5.5 million. Therefore,
the ESM fit across the fleet will be worth
$16.5 million. The ESM will work with
an ECM, the latter of which will have an
average unit price of $1.9 million. This
could result in a spend of $4.5 million
across the class. Taking the cost of the
decoy launcher, ESM and ECM together,
the EW expenditure for each ship could
be at least $12 million. Correspondingly
this results in a possible $36 million of
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EW system expenditure across the class.

Next Steps
AMR contacted BAE Systems to ascertain
timelines for the selection and installation
of electronic warfare equipment for the
Hunter class. The company directed all
inquiries to the Australian Department
of Defence (DOD). AMR contacted the
DOD for the same information. No
responses to our questions were received
by the time we went to press. It is entirely
possible that the DOD has yet to select
the precise systems to equip the Hunter
class. As of August 2021, it appears that
the only system selected so far is Nulka.
That said, work will continue defining
the ship’s EW systems. We can expect
further announcements to this effect in
the coming months. AMR
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China launched a new group of triplet satellites for the Chuangxin-5 (CX-5) constellation on 26 October, 2020.

CHINA ‘BOLDLY GOES’ FOR
SPACE INDEPENDENCE
While China’s rapid progress as a major player in space technology and
capability is undeniable, the ‘achilles heel’ to its next step may be the
restraint of the private sector.
by Gordon Feller

O

n 29 April this year a China
Academy of Launch Vehicle
Technology (CALT) Long
March 5B Y2 rocket was
successfully launched from
the Wenchang launch site in Hainan
Province, China. It carried the Tianhe
module which will become the core of
China’s orbiting space station. Once
completed in 2022, Tiangong (as the
orbiting station is named) will be China’s
first long-term space presence. After
2025, it may become the only orbit space
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station if the International Space Station
(ISS) is retired to schedule (although this
could potentially be extended to 2028).
Tiangong is expected to have a service
life of ten years (although again this
could be extended).
Tiangong is the successor to China's
Tiangong-1 and Tiangong-2 space
laboratories, launched in 2011 and 2016.
It’s only one of a growing number of
Chinese space projects. Beijing’s leaders
have invested a vast treasure into a longterm strategy that works, simultaneously,
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at multiple targets: placing into space
new orbiting assets; ensuring advanced
technologies for land-based assets on
earth, such a launch facilities; assets
inserted onto celestial bodies, starting
with the Moon, and extending to
asteroids and Mars.
Dr.
Namrata
Goswami,
an
independent scholar on space policy,
great power politics, and ethnic conflicts,
stated that a permanent space station
is deemed to be important by Beijing’s
leaders because it helps to send ‘signals’
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to the world that China is openly
contesting the US for space leadership,
and that it is a capable partner for
international cooperation in space.
The Asia-Pacific Space Cooperation
Organisation (APSCO) is China-based
with a focus on helping developing
countries access space and its members
include Bangladesh, Iran, Mongolia,
Pakistan, Peru, Thailand and Turkey.
APSCO is one example that the Chinese
regularly cite when they want to
demonstrate their peaceful intentions
in space. APSCO oversees an ambitious
space surveillance project, the AsiaPacific Ground-Based Optical Space
Object Observation System. As part
of this project, which aims to address
the space debris problem at a global
level, China has provided three 15cm
telescopes to Peru, Pakistan, and Iran,
each of which are capable of tracking
objects in both Geostationary Earth Orbit
(GEO) and Low Earth Orbit (LEO). But
is should be remembered that China
greatly contributed to the space debris
problem in 2007 when it tested an antisatellite weapon when it created than
2,000 pieces of trackable size (golf ball
size and larger) debris as well as an
estimated 150,000 debris particles.

Dual purpose investment
Orbiting assets have received large
financial and political investment in
China, through the dual use of satellites
for civil and military missions (weather,
navigation, monitoring environmental
systems, voice and data communications,
broadcast etc).
But China cannot assert itself as
a full-fledged space-based power
without achieving truly independent
and disruptive innovations. Its leaders
assume they will not leapfrog ahead if
the country continues down the path
laid out by others. According to Marco
Aliberti, senior research fellow with the
European Space Policy Institute, “this
acknowledgement has ushered the
country to place more emphasis on the
principle of ‘innovative development’ in
the pursuit of its space efforts”.
Major breakthroughs with far
reaching consequences are expected in
several areas, including space sciences
(with key scientific missions such as those
related to the study of the dark matter
and gravitational waves); sat-comms
(involving quantum communication and
6G); as well as access to space.
One orbiting satellite constellation,

Xinhua
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Twin BeiDou-3 navigation satellites are launched into space using a Long March-3B carrier
rocket from Xichang Satellite Launch Centre, Sichuan province on 16 October, 2018.

BeiDou, has received the single
largest investment. It’s among the
most expensive efforts by the Chinese,
although it’s little known to the outside
world. With the launch of Beidou-3 G3,
in June 2020, the Chinese completed
that constellation’s full deployment.
According to Aliberti, “China will now
focus on furthering the integration of
Beidou in the national infrastructure
and on promoting its commercial uptake
both domestically and internationally”.
Particular emphasis continues to be
placed in supporting the Beidou’s
penetration into Belt & Road-associated
countries, with a view to consolidating
the construction of the “B&R Spatial
Information Corridor”. In addition, the
Chinese government has set-up three
mechanisms by which they intend
to further Beidou’s penetration into
international systems: China-Central
Asia BDS Cooperation Forum; ChinaRussia Satellite Navigation Key Strategic
Cooperation Project Committee; and
the China-Arab States BDS Cooperation
Forum.
According to Aliberti, “2021 promises
to be another busy (actually the busiest)
year for the Chinese space programme,
with many new significant achievements
to be attained.” More than 40 launches
are scheduled by the China Aerospace
Science and Technology Corporation
(CASC) alone; a figure that will likely
continue to maintain CASC as one of
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the most active launch service providers
worldwide. This figure does not include
that additional launches that are likely to
be carried out by CASC’s Smart Dragon
(Jielong-1) rocket (which claims to have
30 orders already), as well as by private
launcher companies like Galactic Energy,
Expace, and LandSpace.
Aliberti believes that 2021 “will see the
deployment of new telecommunication
and
Earth
Observation
satellites,
including those for the Gaofen series
for environmental monitoring, the
Fengyun series for meteorology as well
as the fourth satellite of the Ziyuan
series”. By the same token, Aliberti
adds that “the launch of military EO
satellites will also continue to see a
consolidation, although no information
has been released in this respect”. The
last satellite for the Yaogan series
(Yaogan-33) was deployed in December
2020, but additional reconnaissance
satellites can be expected to in 2021 to
deliver optical and radar imaging as well
ELINT and SIGINT. Aliberti concludes
that, “as in previous years, experimental
and technology demonstrator satellite
series (for scientific and national defence
purposes) will likely continue to occupy
an important share in China’s launch
log”.
China’s focus on developing a wide
array of satellite technologies produces
nervousness in Washington and Brussels.
Lincoln Hines, assistant professor of
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Space Seminar at USAF Air War College,
points out that these capabilities include
“military reconnaissance sats, remote
sensing sats, comm-sats, cube-satellites
or microsats, the world’s first quantum
communications sat, and the BeiDou
navigation system”. These satellites are
built by China’s state-owned sector, the
emerging commercial sector, and even
Chinese universities. The aim is for
commercial firms to be complementary
to state-owned entities, with a focus on
what Hines calls “smaller, more costeffective investments, such as microsats”.
BeiDou is perhaps the most ambitious
and large-scale of these programmes.
This constellation is the system which
provides users with position, navigation,
and timing services, similar to the UScontrolled global positioning system
(GPS). Technology experts have analysed
Chinese research and development
(R&D) investments into the BeiDou thirdgeneration sat constellation (BeiDou-3).
This third phase comprised: three GEO
satellites, three geosynchronous (IGSO)
satellites, and 24 MEO satellites which
have introduced new signal frequencies
BeiDou-3 represents an important
advancement over the capabilities of
BeiDou-1 and BeiDou-2 as it provides
positioning accuracy within 10 metres
horizontal and 10m vertical; a velocity
measurement accuracy within 0.2
meters per second (m/s); and a timing
accuracy of 20 nanoseconds.
The
BeiDou-3 completion is a development
with significant implications for military
capabilities as it was created for military
purposes. The true impetus for the
programme dates back to the 1990s, when
People’s Liberation Army (PLA) staff
became alarmed about their dependence
on the GPS network, especially following
the 1995-1996 Taiwan Strait Crisis.
Although in recent years, China has
actively promoted BeiDou as a civilianled programme intended primarily for
commercial and scientific purposes,
in truth it is under overall military
direction, with the PLA taking charge
of all of BeiDou’s top-tier programme
management entities.
Hines questions the assumption that
China’s made substantial new investments in these capabilities: “Although
outside organisations make estimates
about China’s annual spending on space
activities, no one really knows how much
it spends on its space programme. As of
now, China has steadily developed its
space capabilities in accordance with
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An artist’s impression of the Chinese Tiangong space station.

publicly stated goals. This suggests
that Chinese investments have not
dramatically increased (or decreased),
but have rather steadily increased”.
China began launching its BeiDou
satellites in the early 2000s, and completed
construction of its global constellation
of satellites in June of 2020. It provides
another alternative to the US’s GPS,
Europe’s Galileo, or Russia’s GLONASS.
Hines says that although it provides an
alternative to these services, “it’s unclear
what added functionality is provided
by BeiDou, in comparison to these other
systems. Moreover, many countries rely
so heavily on GPS, it’s hard to imagine
they will switch to China’s alternative”.
There are also important geopolitical
considerations. Hines thinks that relying
on a Chinese system, rather than these
alternatives, “means that other countries
would be dependent on China”. For
some countries, such as those that have
territorial disputes such as in the South
China Sea, “it’s hard to imagine that they
would want to be overly dependent on
Chinese services. It is more likely that
China will find willing partners as part
of its ‘One Belt One Road’ initiative.”
Dr. Samson Phan, senior research
engineer at SRI International (formerly
Stanford Research Institute) thinks that
“the Chinese launches to the Moon are
quite impressive”, but that although they
“highlight the shrinking technology gap
[they] don’t provide a direct comparison
of capabilities”. Beidou seeks to provide
an independent source of Positioning,
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Navigation, and Timing (PNT) for the
Chinese military, which Dr. Phan thinks
“could drastically alter their war fighting
capability.”
Dr. Phan also believes that SmallSats
“could be a game changer” and a method
which will allow the US to maintain its
space lead. Changing from the ‘all eggs in
one basket’ approach, which dominated
the past, to a “more distributed system
that smallsats allow increases capability
robustness as well as pervasiveness”.
The
growing
distinction
now
between the US and China is that the the
Chinese Government, or by state-owned
companies, own and operate China’s
space sector.
This is distinct from
the Americas and Europe, where the
private-sector invests side-by-side with
government agencies – and increasingly
provides capabilities to government on a
purely commercial basis. China clearly
considers space to be a strategic concern,
particularly under the leadership
of President Xi Jinping, and wants
complete independence in weather and
climate forecasting, navigation, space
data and communications. Bell ponders
whether “China is willing to allow the
kind of private-sector participation
and innovation that has revolutionised
the space industry in the US and
Europe.” He concludes that it is hard
to exaggerate what a difference this has
made to advances in technology, launch
capabilities and business models for
both civil and military missions. AMR
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