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This year is of major importance  
to the Republic of Singapore Navy 
(RSN) since it is marking its 50th 
anniversary. 

As well as the navy’s usual strong 
support of IMDEX Asia with a 
warship display, the service held its 
inaugural International Maritime 
Review on 15 May.

Singapore President Tony Tan Keng 
Yam, officiating at the fleet review, 
described the RSN’s golden jubilee 
celebrations as its ‘coming of age’, as 
well as ‘a testament to the strong 
friendships and extensive network 
across the world’.

The RSN began with just two 
wooden ships, but it has grown 
to become one of the most 
sophisticated navies in Southeast 
Asia. Undoubtedly, Singapore’s 
security and economic success  
rely upon seaborne trade, with Tan 
acknowledging: ‘We rely on freedom 
of access to the sea for economic 
prosperity and progress. 

‘In this regard, the role of the RSN 
is critical to Singapore’s survival as 
a nation.’

Illustrating the strong regional 
maritime cooperation that Singapore 
has engendered, a multilateral sea 
exercise as part of the 6th Western 
Pacific Naval Symposium (WPNS) was 
held in conjunction with multinational 
group sails as warships arrived ahead 
of the fleet review. 

The WPNS, formed in 1988 as a 
grouping of navies from countries 
bordering the Pacific Ocean, currently 
boasts 21 members and six 
observers.

Tan stressed that, in a challenging 
and uncertain security environment 
today, ‘having only good hardware 
and strong capabilities is not 
sufficient… No single country can 
effectively manage these threats on 
its own. To ensure a stable maritime 
order as well as safe and secure 
seas, multilateral cooperation is key.’ 
Supporting Tan’s contention that 
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international cooperation is critical, 
the RSN has played an instrumental 
role in the counterpiracy Combined 
Task Force 151 in the Gulf of Aden, 
plus it is working with Indonesia, 
Malaysia and Thailand in the Malacca 
Straits Patrol. 

The RSN also hosts the 
Information Fusion Centre to share 
information to combat pirates.

As part of the official ceremony on 
15 May, Changi Naval Base had its 
name formally changed to RSS 
Singapura – Changi Naval Base. The 
Ministry of Defence said the name 
change, echoing the RSN’s first 
headquarters name, ‘will serve as a 
reminder to RSN personnel of the 
RSN’s heritage and vital role in 
defending Singapore’. 

This naval facility, located along a 
strategically important sea lane 
connecting the Strait of Malacca and 
the South China Sea, hosts more 
than 100 foreign warships each year.
By Gordon Arthur
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Three editions of the show daily are  
being produced on site. The team 
can be contacted in the Media 
Centre or by e-mail at showdaily@
shephardmedia.com

Exhibition
12.00pm - 5.30pm

The biggest edition of  
IMDEX Asia, with over 200 

participating companies from 
more than 29 countries and 

nine country groups!

Technology 
Seminars

Complimentary seminar 
sessions for all visitors at:
2.15pm - 2.45pm
3.00pm - 3.30pm
Check out http://www.

imdexasia.com/technology-
seminars.html for more details!  

INEC@IMDEX 
ASIA 2017 

You can still register for  
INEC@IMDEX Asia 2017, a 

conference not to be missed if 
you are in the naval 

engineering industry! 
Just proceed to the 

Conference Registration 
Counter and join us on 17th & 

18th May! More details: 
http://www.imdexasia.com/

inec-imdexasia.html
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New milestone for RSN
The Republic of Singapore Navy 
(RSN) commissioned its first 1,250t 
Independence-class Littoral Mission 
Vessel (LMV) on 5 May, with Prime 
Minister Lee Hsien Loong 
performing the honours on Navy Day 
at Changi Naval Base. 

The RSN commented: ‘The 
commissioning marks a significant 
milestone in the continued 
transformation of the RSN into a 
sharper, smarter and stronger navy.’ 
The LMVs will replace 11 Fearless-
class patrol vessels currently in 
service.

Since the RSN received the 
Independence from shipbuilder ST 
Marine on 26 May 2016, the vessel 
has undergone numerous sea trials 
and systems integration. Installed 
during this period was MBDA’s 12-cell 
VL MICA air defence system, giving 
the LMV anti-aircraft and anti-missile 
capabilities at ranges of up to 20km. 

In addition, the LMV is armed with 
an OTO Melara 76mm Super Rapid 
gun, two Leonardo 12.7mm Hitrole 
remote-control weapon systems and a 
Rafael Typhoon 25mm Mk II cannon. 
Other non-lethal equipment aboard 
RSS Independence is two LRAD-RX 
acoustic devices and two water 
cannons, both slaved to the ship’s 
computer systems and electro-optics.

Lt Col Chew Chun Chau, head of 
the LMV Project Office, said 
integration of the vessel with 
heliborne assets will take place from 
the second half of 2017. The LMV has 
a flight deck for a medium-sized 
helicopter, plus a RHIB launch/
recovery system. 

A stack mast houses a Thales 
NS100 3D surveillance radar, and 
also present are a Kelvin Hughes 

SharpEye navigation radar, Sagem fire 
control system, STELOP Compass D 
electro-optic director and STELOP all-
round surveillance system.

RSS Independence will be based at 
Tuas Naval Base, where it will belong 
to 182 Squadron of the Maritime 
Security Task Force.

The RSN has eight LMVs on order 
from ST Marine, all of which will be 
fully operational by April 2020. The 
names of the eight ships, selected in 
2015 following a public competition 
that attracted more than 12,000 
entries, are as follows: Independence, 
Sovereignty, Unity, Justice, 
Indomitable, Fortitude, Dauntless and 
Fearless.

ST Marine launched the fourth ship 
of the class, Justice, at its Benoi 
shipyard on 18 March.

The RSN designed the LMV to 
conduct a wider range of operations in 
more complex environments. 

To give greater mission flexibility, the 
ships can be configured with mission 

modules to take on a wide spectrum of 
operations. Technology enhancing 
automation and remote monitoring forms 
a critical aspect to the LMV design, 
allowing a reduction of the crew down to 
just 23 personnel. For example, the 
integrated command centre combines 
the functions of the bridge, combat 
information centre and machinery 
control room to create synergies.

The LMVs boasts a Threat 
Evaluation and Weapon Assignment 

(TEWA) decision support system. 
Developed locally for the RSN, this 
automated TEWA can evaluate 
threats picked up by the ship’s 
sensors, assign a suitable weapon 
system and complete the kill loop 
with damage analysis. Chew said 
tests on the TEWA had been 
completed on all weapon systems, 
only short of live-firing.
By Gordon Arthur and Chen 
Chuanren

The first-of-class LMV, RSS Independence, was 
commissioned at Changi Naval Base on 5 May. 
(Photo: Gordon Arthur)
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LMV technical specifications
Displacement: 1,250t
Length:  80m
Beam:   12m
Speed:   27kt
Range:  3,500nm
Crew:   23 baseline + up to  
   30 mission crew
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The Philippine Navy (PN) held a 
welcome ceremony for the second 
of its two Strategic Sealift Vessels 
(SSVs) on 10 May. However, the 
commissioning of BRP Davao Del 
Sur will only occur later once the PN 

Philippines receives second LPD

has ensured the ship is free of 
defects.

The 123m-long landing platform 
dock (LPD) arrived in Manila on 8 May 
after sailing from Surabaya in 
Indonesia. PT Pal launched the ship on 

29 September 2016. PN 
spokesperson Capt 
Lued Lincuna said: ‘It 
will complement our 
first, the BRP Tarlac, of 
course. It will have an 
impact on our 
humanitarian assistance 
and disaster-relief 
operations because it’s 
a very big vessel. It can 
accommodate a lot of 
cargo and a lot of 
personnel.’

Indeed, the SSVs are 
the PN’s largest vessels, 
their 7,200t 

displacement bringing a welcome lift 
capability. Each ship can carry 500 
troops, accommodate two helicopters 
on its flight deck plus they carry two 
landing craft. The two ships cost 
Manila $46 million under an October 

2013 contract, and should prove very 
useful for disaster relief and as at-sea 
command centres. 

The first-of-class BRP Tarlac that 
was commissioned on 1 June 2016 
has already been employed in 
counterinsurgency operations in the 
southern Philippines.

Under Horizon 2 of the navy’s 
modernisation programme, which kicks 
off next year, the PN hopes to add a 
close-in weapon system and 
unmanned aerial vehicle capability to 
its SSVs.

The service also wants three extra 
SSVs under Horizon 2, as well as up to 
eight medium-lift helicopters able to 
operate from the class.

Apparently the Philippines is already 
in discussions with PT Pal for a third 
and fourth SSV, one of which could be 
a dedicated hospital ship with relevant 
medical facilities.

Photo: Philippine Navy

Saab sharpens Swordfish
 STAND P21

Saab, which has been attempting to 
bait several Asia-Pacific air forces 
with its Swordfish maritime patrol 
aircraft, has sharpened its offering.

One improvement confirmed by the 
company’s recent engineering studies 
is that the Bombardier Global 6000-
based jet can carry greater payloads 
on its under-wing hardpoints.

Richard Hjelmberg, Saab’s head of 
Asia-Pacific marketing and sales for 
airborne ISR, told IMDEX Asia Daily 
News that the outer hardpoints are 
now certified to carry 1,700lb 
(771kg) each. 

As a result, the Swordfish could 
carry up to six lightweight torpedoes, 
a mix of torpedoes and air-to-surface 
missiles (eg RBS15F ER) and/or 
Survival Kit Air Droppable (SKAD) 
rescue pods.

Another significant advancement is 
the installation of CAE’s compact 
MAD-XR for magnetic anomaly 
detection which weighs just 3.7kg. 
Saab said it represents ‘a major 
improvement from legacy systems like 

the ASQ-233/A or ASQ-508’. Hjelmberg 
described it as a ‘big step up’ for the 
Swordfish.

The platform offers 112 slots for 
NATO-standard A, F and G sonobuoys. 
Overall, it can carry a mix of 200+ 
sonobuoys, which is more than the 
Boeing P-8A Poseidon. Additionally, 
two pressurised launchers allow 
sonobuoys to be dropped from higher 
altitudes than before.

The Swordfish’s acoustic system is 
General Dynamics Mission Systems – 
Canada’s UYS-505 coupled with 
Saab’s next-generation C4I mission 
system.

The Swordfish offers a 5,200nm 
range and maximum cruise speed of 
450kt. Indeed, the aircraft 
outperforms the P-8A in cruising 
speed, range and endurance.

Perhaps even more importantly, 
Saab touts the Swordfish as being 
two-thirds the price of a P-8 and 50% 
cheaper in terms of though-life 
support.

Hjelmberg said all relevant 
Swordfish components had been 
tested and could be readily integrated. 

The OEM believes it could deliver the 
Swordfish, which shares 70% 
commonality with the GlobalEye 
airborne surveillance aircraft currently 
in production, into a customer’s hands 
roughly three years after a contract is 
inked.

While Saab refused to comment on 
specific formal requirements in 
Southeast Asia, Singapore and 
Malaysia are two militaries known to 
be looking for maritime patrol aircraft.

The company also responded to a 
New Zealand RfI seeking maritime 

patrol aircraft to replace six in-service 
Lockheed Martin P-3K2 Orions. 
Despite the US approving a potential 
$1.46 billion FMS for four P-8As on 
28 April, Saab remains upbeat about 
its prospects.

Observers of the planned New 
Zealand purchase note that the 
quoted unit price makes these the 
most expensive P-8s ever. 
Furthermore, just four aircraft would 
seem inadequate to replace six 
heavily used Orions.
By Gordon Arthur

Image: Saab
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Firing up Protector for Asia
 STAND M13

A highlight for Rafael at IMDEX Asia 
2017 is a new Spike missile mission 
module for its Protector USV, with 
the Israeli company announcing in 
March that it had successfully  
test-fired it.

Yoav Har-Even, Rafael’s CEO and 
president, told IMDEX Asia Daily News 
that the ‘missile-firing capability 
allows pinpoint attack of land or naval 
targets, enabling safe vessel 
operation from – with no risk to the 
operating force – a remote C2 room 
or from aboard other naval platforms’.

The Spike test-firing concluded the 
operational integration process of the 
Protector’s entire mission suite. 

This includes the Mini-Typhoon, 
water cannon, non-lethal means, 
electronic warfare systems, mine 
countermeasures, EO long-range 
detection and tracking systems.

Addressing the Protector’s appeal, 
Har-Even said: ‘There is vast 
international potential for USVs, 
particularly to protect critical strategic 
naval assets such as ports and rigs. 

These assets are vulnerable to 
sabotage or terrorism and the damage 
that can be inflicted can in some 
cases be catastrophic.’ 

He called the missile-armed 
Protector a ‘major force multiplier for 
navies, for detection, deterrence and 
finally neutralisation of the threat’.

With Singapore a user of both the 
Protector and Spike, it would seem a 
natural target for Rafael’s marketing 
campaign. However, Har-Even 

commented: ‘We cannot get into 
specifics about our customers, but we 
can certainly say that Asia is one of 
Rafael’s most significant areas of 
interest, with great potential for a 
variety of solutions, including the 
Protector and Spike.’

Another item Rafael is promoting at 
IMDEX Asia is C-Dome, a naval 
application of the Iron Dome system. 

Har-Even commented: ‘There are a 
number of hotspots in the region that 

pose a serious threat to countries, 
and they have already expressed 
great interest in learning about the 
C-Dome and understanding its 
advantage in providing them with the 
necessary defence.’

According to Rafael, other popular 
products in the region include naval 
and aerial electronic warfare, EO ISR 
systems, anti-torpedo jammers and 
Typhoon naval remote-control weapon 
stations.

Asked about the importance of 
IMDEX Asia, Har-Even shared: 
‘International shows such as IMDEX 
are an excellent opportunity to give our 
potential customers insight into our 
solutions and speak with our experts 
so that they can communicate their 
specific needs to us. 

‘We in turn can explain how their 
needs can be addressed by our 
tailor-made solutions, which have 
already been supplied to dozens of 
users around the world and have 
dramatically contributed to their 
ability to meet battlefield challenges,’ 
he concluded.
By Gordon Arthur

Photo: Rafael

A keel-laying ceremony was held 
on 28 April for South Korea’s 
second Dokdo-class landing 
platform helicopter (LPH). 
Hanjin Heavy Industries and 
Construction (HHIC) is 

South Korea constructing second LPH

constructing the 14,500t vessel  
in Busan.

The new LPH, expected to launch 
in April 2018 as ROKS Marado, will 
measure 199.4m in length and 31m 
in beam. These dimensions confirm 

the ship is the same size as ROKS 
Dokdo, although the design will 
feature improvements based on 
first-of-class experience.

According to the Defense 
Acquisition Program Administration 
(DAPA), delivery to the Republic  
of Korea Navy (ROKN) is slated  
for 2020.

DAPA signed a US$380 million 
contract with HHIC for construction 
of this LPH on 23 December 2014. 
The shipbuilder completed a 
technical design review in March 
2016 and the first steel was cut last 
November.

A graphic released by DAPA shows 
landing spaces for five aircraft on 
the flat-top’s flight deck. 

Interestingly, the image showed 
Bell Boeing V-22 Ospreys aboard the 
ship, even though there has been no 
formal announcement that South 

Korea is interested in the tiltrotor. 
One anticipated improvement is 

the ability to accommodate Ospreys 
on a reinforced flight deck and 
enlarged hangar bay.

As well as up to ten helicopters, 
the LPH can carry 700 troops, a mix 
of armoured and tactical vehicles, 
plus landing craft/hovercraft in a 
stern well deck. 

The class is ideal for amphibious 
assaults by the ROK Marine Corps, 
in addition to disaster-relief 
missions.

It has been nearly a decade since 
ROKS Dokdo was commissioned in 
July 2007. This represents quite a 
gap in building the second helicopter 
carrier, especially when the original 
intention was to field three ships in 
the class. 

Financial constraints are one of 
the main reasons for the delay.

South Korea will commission a second Dokdo-
class LPH in 2020 after a keel-laying ceremony 
was held on 28 April. (Photo: HHIC)
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IMDEX Asia Daily News speaks to Leck Chet Lam, managing director of Experia Events, ahead of 
the first day of IMDEX Asia to hear his thoughts on this year’s exhibition as well as its importance 
in the current environment.

Shortly before IMDEX Asia 
2017 threw open the doors of 
the Changi Exhibition Centre to 
visitors, IMDEX Asia Daily News 
spoke to Leck Chet Lam, 
managing director of Experia 
Events. He was positively 
bubbling over this year’s event, 
which is being held from  
16-18 May.

In fact, this year’s biennial 
exhibition is the largest IMDEX 
ever as it celebrates its eleventh 
edition. 

Indeed, this year’s show 
boasts 230 exhibitors from 29 
countries, representing a wide 
spectrum from traditional 
sectors like shipbuilding, 
armaments and propulsion 
systems, to emerging 
technologies such as maritime 
cybersecurity, unmanned 
systems, imaging and simulation. 

Furthermore, there are 28 
warships representing 20 
countries that will be tied up at 
the nearby Changi Naval Base as 
part of the warships display that 
is highly popular with the 
attendees from all over the world. 
This figure does not include 
Republic of Singapore Navy 
warships, which will also be open 
for viewing.

Increased interest
In particular, Leck highlighted 
increased participation this year 
from France, Germany, Israel and 
Italy. In addition, a China country 
group is debuting this year, plus 
the exhibition footprint from the 
India country group has doubled 
in size compared to its maiden 
appearance two years ago.

As well as the highest ever 
number of exhibitors, Leck is 
overseeing a record number of 
naval VIPs. Some 73 VIP 
delegations will grace IMDEX Asia 
2017, including navy chiefs, coast 

guard directors-general and 
maritime security heads. 

He remarked: ‘These 
milestones, including the largest 
exhibition to date, represent the 
continued evolution of the show as 
Asia-Pacific’s premier international 
maritime defence show.’

As well as meeting warship 
commanders and getting a 
glimpse of onboard operations on 
so many warships, Leck 
highlighted that attendees can 
also rub shoulders with and learn 
about maritime security from 
leading experts and academics at 
two strategic conferences. 

Cooperative approach
The first, now in its fifth iteration, 
is the International Maritime 
Security Conference. This year, 
the topic under discussion by 
navy chiefs and their ilk is ‘Safe 
and Secure Seas: A Vision for a 
Maritime Region’. As the title 
suggests, the focus is on a 
cooperative security approach 
within the Asia-Pacific region.

The second event worth 
attending is the International Naval 
Engineering Conference, which this 
year revolves around the theme 
‘Robust Designs, Flexible 
Capabilities’. Additionally, the first 
Commercial Maritime Cybersecurity 
Forum will take place on 18 May.

There are undoubted maritime 
security tensions in the Asia-Pacific 
region, including serious squabbles 
in the nearby South China Sea. 
Given that Singapore relies on 
seaborne trade, any threat to sea 
lines of communication forms a 
significant challenge to nations in 
the region. 

Leck concurred: ‘With the 
global maritime security and 
defence landscape facing rising 
threats including piracy and 
terrorism, supporting the delicate 
balance of maritime security and 

defence in the Asia-Pacific region 
has become more crucial.’ 

He believes that events such 
as IMDEX Asia can thus play ‘an 
expanding role in facilitating key 
discussions focused around the 
regional maritime security and 
defence agenda’.

Bigger budgets
The region is already seeing a 
significant build-up in naval 
capability. Leck quoted a Deloitte 
Asia-Pacific Defense Outlook 2016 
report, which projected that naval 
budgets are expected to increase 
by 60% through until 2020. 

He added that, according to the 
report, 19 Asia-Pacific countries 
account for nearly one third of 

global defence budgets, and 
more than one third of all active-
duty military personnel.

To summarise, Leck declared: 
‘IMDEX Asia continues to be  
Asia-Pacific’s premier international 
maritime defence show with global 
stakeholders converging at the 
biggest show in its history to 
discuss ways to ensure maritime 
security and defence in the Asia-
Pacific region.

‘The role of neutral platforms like 
IMDEX Asia in facilitating such key 
discussions will become increasingly 
important in tandem with the 
growing urgency for maritime 
security and defence cooperation to 
safeguard the region’s vital maritime 
trade flows.’ 

Photo: Experia Events

The future is bright

“Supporting the delicate balance of 
maritime security and defence in the Asia-
Pacific region has become more crucial.”
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Onwards and upwards

The Republic of Singapore Navy, which celebrated its 50th anniversary on 5 May, is arguably the 
most advanced and integrated navy in Southeast Asia, and it continues to introduce wave after 
wave of new technology and platforms to its fleet. By Chen Chuanren

Despite being the first navy in the 
region to possess an anti-ship 
missile capability with the Gabriel I 
in 1974, the Republic of Singapore 
Navy’s (RSN) capabilities remained 
stagnant throughout that decade. 
With just six Sea Wolf-class missile 
gunboats and patrol boats for 
constabulary duties, the RSN’s 
resources were stretched and 
inadequate for defending its sea 
lanes.

The ‘eureka moment’ came in 
the 1980s when Singapore was 
ranked the world’s busiest port, 
prompting the country to realise 
that maritime trade was its lifeline 
and that a strong maritime force 
was required to protect it. 

The RSN embarked on a series of 
modernisation and capability-
building programmes during that 
period and it has not stopped since. 

Like the Singapore Armed 
Forces as a whole, it adopts a 
prudent approach to asset 
acquisition, and observers would 

see its hardware undergo 
numerous upgrades and retrofits 
throughout a system’s service life. 
In this article, IMDEX Asia Daily 
News reviews the progress of the 
RSN and how it plans to sail into 
the next decade.

Surface strike force 
Since its six Formidable-class 
stealth frigates attained full 
operational capability (FOC) in 
January 2009, the bulk of the 
RSN’s warfighting functions have 
transferred to these warships. 

This class is capable of carrying 
at least six RGM-84C Harpoon 
quad launchers and a 32-cell 
Sylver A43/50 vertical launching 
system for Aster 15/30 surface-
to-air missiles, giving the RSN 
true anti-air/missile capabilities, 
even surpassing those of its air 
force counterpart at that time.

The frigates can counter 
submarine threats with embarked 
Sikorsky S-70B Seahawk helicopters 

that are equipped with the L3 
Helicopter Long-Range Active Sonar 
(HELRAS) and Whitehead A244S 
torpedoes. On the Formidable 
frigates themselves, there are two 
Eurotorp B515 triple launchers with 
A244S torpedoes.

All weapon systems on the 
Formidable class have been 
tested in numerous live-firing 
exercises around the globe, 
including a simultaneous time-on-
target Harpoon firing in RIMPAC 
2012, and an Aster 15 live fire in 
RIMPAC 2016. 

Since delivery, Singaporean 
defence scientists have made 
numerous changes and tweaks to 
the vessels, starting with a 
structural alteration to the powerful 
Thales Herakles radar mount. 

The frigates were later installed 
with an LRAD 500X acoustic device 
and two Rafael Typhoon 25mm 
guns during their deployments to 
the Gulf of Aden. RSS Intrepid and 
RSS Tenacious are installed with a 

hoist known as a launch and 
recovery system on the missile 
deck for the deployment of rigid-
hulled inflatable boats in these 
counter-piracy missions. 

Despite the hull being close to 
a decade old, the Formidable 
class is being constantly 
upgraded to keep its systems 
relevant to today’s threats. In 
2013, they were fitted with a 
Thales Sting-EO Mk2 fire control 
radar, which can be slaved to the 
76mm main gun and electro-
optics etc, to support gun firing 
controls and threat evaluations. 

The Sting-EO Mk2 is marketed 
as providing continuous high 
tracking capabilities in littoral and 
cluttered environments and against 
low-flying missiles to enhance the 
survivability of the ship.

During the same period, the 
frigates were installed with 
Leonardo’s Morpheus anti-
torpedo countermeasures with 
two eight-barrel WASS C310 

The RSN’s MV Avatar during an 
ADMM-Plus maritime security 

exercise. (Photo: Gordon Arthur)
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launchers mounted above the 
helicopter hangar.

Approaching the second 
decade of service, the RSN’s 
Victory-class missile corvettes 
(MCV) also underwent a life-
extension programme (LEP) in 
2009. The MCVs have 
relinquished their anti-submarine 
warfare capabilities to the stealth 
frigates, so their two triple 
torpedo tubes and Thomson 
Sintra TSM 2064 variable depth 
sonar were removed. Installed on 
the stern was a Boeing Insitu 
ScanEagle UAV launcher, making 
the MCV one of only a few 
warships in the region to have an 
organic UAV capability.

The RSN’s ScanEagles might 
have quietly attained FOC in late 
2016, and they were used in 
numerous joint exercises with the 
USN’s Fire Scout in the CARAT 
exercise series, as well as with 
the Royal Australian Navy during 
Exercise Kakadu. 

Also part of the LEP was an 
upgrade of the electronics suite in 
the combat information centre, 
which is now said to be comparable 
to the Formidable-class frigates and 
better linked to the RSN’s network.

Bigger and better
The mainstay of the RSN’s  
ship-to-shore capability is four 
Endurance-class landing ship 
tank (LST) vessels. Although 

classified as an LST, the 
Endurance class would be better 
labelled under the landing 
platform dock category, as the 
6,500t ship features a well dock 
and tank deck for up to four 13m 
landing craft. The class was 
upgraded around 2013, 
converting one wardroom into a 
C2 centre and benefiting from the 
installation of more 
communication suites. 

The RSN’s ship-to-shore 
capabilities were demonstrated in 
the 2004 Boxing Day Tsunami 
relief operations, when three LSTs 
deployed to Aceh in Indonesia, 
where the well dock and large 
helicopter deck proved useful in 
expediting the transfer of relief 
supplies. 

The country’s Ministry of Defence 
(MINDEF) has acknowledged that 
the Endurance class is ageing, and 
it announced an intention to obtain 
a larger Joint Multi-Mission Ship 
(JMMS) in 2014. 

Based on the description of 
Defence Minister Ng Eng Hen, the 
JMMS will likely be in the class of a 
small helicopter carrier, possibly 
with a well dock. 

‘We learned that missions are 
getting more complex and further 
afield,’ Ng said, when discussing 
the need for a larger platform.

Ng gave an update in 2016, 
saying that MINDEF is still 
evaluating the market for such 

ships, but that it did not rule out 
the possibility of designing the 
JMMS from scratch. 

Many have taken notice of the 
Endurance 160 design proposed 
by ST Marine, which was unveiled 
in 2010. The proposed ship is 
163.7m long, displaces 14,500t 
and has a full-length flight deck for 
five medium-sized helicopters. 

According to plans from ST 
Marine, the Endurance 160 also 
has hangar space for seven 
helicopters, a tank deck for at 
least 27 armoured personnel 
carriers or tanks, and a well dock 
for four landing craft.

Ng announced in 2016 that the 
RSN is working toward unmanned 
and autonomous systems for its 
mine countermeasures fleet. The 
navy is currently tackling a 
manpower crunch and such an 
unmanned fleet would not only 
reduce the risk to personnel but 
also better employ them for 
frontline roles.  

‘I would say this is part 
aspiration, part delivered,’ he 
said. If it comes to fruition, the 
RSN will be one of the first to 
possess such a capability. 

The RSN currently operates the 
Hydroid Remote Environmental 
Monitoring Unit (REMUS) as part of 
its autonomous mine-detection 
capabilities. The small and portable 
REMUS can be quickly and easily 
airlifted to areas of operations, 

such as occurred in Indonesia in 
the search for Indonesia AirAsia 
flight QZ8501 in December 2014.

The RSN has already employed 
its Rafael Protector unmanned 
surface vehicle (USV) for maritime 
surveillance and force protection 
duties during RSS Resolution’s 
deployment to the Gulf of Aden, 
and now the Protector takes on 
the roles of force and installation 
protection as a complement to 
manned sentries.

Currently, the navy is testing the 
Venus 16 USV for MCM duties. The 
Venus 16 is a joint development 
between ST Electronics and the 
Defence Science and Technology 
Agency (DSTA). 

The 16.5m-long vessel is 
capable of speeds in excess of 
35kt, and it has a launch and 
recovery mechanism for two 
mine-clearing USVs like the ECA 
K-Ster identification/clearance 
expendable mine disposal system 
or the Thales Towed Synthetic 
Aperture Sonar. It requires only 
eight crewmen to operate two 
Venus 16 USVs, compared to a 
30-man crew aboard a single 
Bedok-class mine 
countermeasures vessel. 

A new platform on the horizon 
is the Type 218SG diesel-electric 
submarine being produced by 
ThyssenKrupp Marine Systems. 
Following a contract signed in 
2013, the first of two Type 
218SGs is scheduled to be 
delivered by 2020 to replace two 
remaining Challenger-class boats, 
RSS Conqueror and RSS 
Chieftain. 

After their delivery, the Type 
218SG will complement two 
ex-Västergötland-class 
submarines bought from the 
Swedish Royal Navy; these are 
now known as the Archer class 
and were modified with air-
independent propulsion (AIP).

The 2,000t Type 218SG will 
require only 28 crewmen to operate, 
since it will feature high levels of 
automation and similar decision 
support systems as seen on the 
new Littoral Mission Vessel (LMV). 

The boats will be AIP-capable 
and reportedly have between six 
and eight 533mm torpedo tubes. 
Although it has not been stated 
whether the Type 218SG is capable 

At the heart of Singapore’s navy are six Formidable-class multi-
mission frigates in 185 Squadron, these being derivatives of the 
French Lafayette class. (Photo:  RSN)
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of launching anti-ship missiles, it is 
a capability likely sought after by 
the RSN, especially since regional 
submarines like Vietnam’s Kilo 
class and Malaysia’s Scorpenes 
are all capable of doing so.

Smarter, sharper, faster
The new Independence-class LMV 
demonstrates the direction the 
RSN is taking for its future 
warship designs. With the first-of-
class commissioned on 5 May, 
the LMV is the third warship 
design project carried out by ST 
Marine for Singapore’s navy.

The 1,250t ship requires only 
23 baseline crew to run, thanks 
to a large suite of decision 
support tools and onboard 
sensors to reduce the need for 
manpower, as well as to make 
quicker decisions. 

Lt Col Chew Chun Chau, head 
of the LMV project office, 
mentioned that the LMV has two 
to three times more sensors and 
cameras than the larger 
Formidable-class frigates. He also 
added that the 80m-long ship has 
more than 270km of cables 
running across it, highlighting the 
connectivity within it.

The combat management 
system features track fusion and 
identification engines that are 
linked to the automated 
identification system, as well as a 
threat evaluation weapon 
assignment engine to prioritise 
and assign relevant weapons.

The LMV employs data 
analytics and constantly pipes the 
ship’s health status to shore via 
satellite communications to better 
manage and cater to the ship’s 

resupply and maintenance. The 
three traditional ship functions – 
the bridge, combat information 
centre and engine control room – 
are merged into a single entity 
perched in a 360° bridge known 
as the integrated command 
centre (ICC). 

The ICC is made up of around 19 
operating consoles, separated into 
clusters such as navigation, 
weapons, command, surveillance, 
mission modules, engineering and 
command clusters. Chew said that 
by doing so, the navy has increased 
the efficiency of its operations by at 
least 50%. Most of the consoles 
are standard mission command 
consoles, developed locally by ST 
Electronics. These are identical 
throughout the bridge, thus 
enabling the crew to log into 

various roles whenever needed, 
and allocation of space is fluid 
during various stages of a mission. 

As each unit is linked to an ST 
Electronics SuperneT network, 
the consoles not only do not need 
a processing unit but they are 
easily replaced, rearranged and 
reconfigured for upgrades and 
new systems. 

Chew highlighted that the 
design is to better cater for future 
tech-savvy sailors. For example, 
weapon operators do not require a 
joystick to chase and track a 
target, but they simply touch the 
screen. The commanding officer 
and principal warfare officer also 
have a 46in 3M touchscreen 
console each to retrieve 
information from each cluster, and 
with which to issue instructions. 

‘The LMV combat management 
system is a derivative from the 
frigates, submarines, etc. The 
technology used on the LMV will 
definitely be used on future 
platforms,’ said Ivan Ng, DSTA’s 
LMV programme director. 
‘Because DSTA developed the 
technology, we are able to 
multiply the efforts and customise 
this with future weapon systems.’

As can be seen in this short 
survey, the RSN, compelled by 
Singapore’s geopolitical and 
physical surroundings as well as 
by the small size of the country’s 
population, is displaying a 
remarkable degree of innovation. 
Despite Singapore being ASEAN’s 
smallest territory, its navy packs 
one of the biggest punches in  
the region.

Singapore has six Victory-class missile 
corvettes, including RSS Vigour pictured 

here. They were all commissioned in 
1990-91 and operate in 188 Squadron.  

(Photo: Gordon Arthur)
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Underwater arms race

Submarine procurement is on the rise as navies look to exploit the 
strategic advantages these platforms provide. By Richard Thomas

Today, such are the dominant 
capabilities of the submarine 
that nations across the world 
are engaged in an undersea 
arms race to ensure that 
underwater capabilities are 
implemented and maintained in 
the short term, and later, with 
the right budgetary impetus, 
enhanced.

A March 2016 paper from AMI 
International reports that around 
the world the submarine ‘is 
gaining an increasing share of 
naval shipbuilding and systems 
investment – a trend seen in 
global navies, emerging regional 
powers and even local and 
coastal fleets’. 

The paper projects that over 
the next two decades expenditure 
on new submarine construction – 

hulls as well as systems – will 
account for ‘almost a third of all 
global naval spend on new ships 
through 2035’.

It continues: ‘This translates 
into 368 new nuclear and 
conventional submarines forecast 
to be acquired by 40 different 
countries over the next two 
decades. Of those, 124 (almost 
one third) are in the Asia-Pacific 
region, another 50 hulls are 
projected for Russia, and over 30 
for countries in the Middle East 
and North Africa. This 20-year sub 
spending forecast has increased 
by 50% (over US$100 billion) 
since 2010.’

Noting that the world’s largest 
navies (China, India, NATO, Russia 
and the US) account for just over 
50% of future new acquisitions in 

the next 20 years, the report 
predicts that ‘the proliferation of 
planned submarine acquisitions 
will bring submarine capability to 
new places’.

In total, the think-tank 
estimates that 370 new 
submarines could be procured 
between 2015 and 2034, making 
it the most sought-after naval 
platform for the next generation 
and beyond.

Present times
France and the UK remain the 
biggest operators of such vessels 
in Europe. The latter currently 
operates a mixed fleet of new 
Astute and Trafalgar SSNs and 
Vanguard SSBNs. By the time 
Astute Boat 7 enters service, the 
build programme will have cost 

£9.6 billion (US$12 billion), 
according to the UK National 
Audit Office in 2015. The planned 
replacement of the Vanguard 
submarines, which house the 
UK’s nuclear deterrent, is 
estimated at £31 billion (with a 
contingency of £10 billion) for the 
manufacture of four submarines, 
according to a 2016 policy paper 
from the UK MoD.

France is no less busy, with its 
Marine Nationale operating a 
fleet of ten SSNs and SSBNs, in a 
respective six-four split. The six 
ageing Rubis-class SSNs are 
going to be replaced on a like-for-
like basis with the more advanced 
Barracuda class from 2018 
onwards. Official figures from late 
2013 suggested a programme 
cost of €9.9 billion ($10.5 billion).

Elsewhere in Europe, navies 
are looking at the SSK market 
and utilising specific capabilities 
provided by the diesel electric/air-

JS Hakuryu (SS-503) arrives at Joint Base Pearl  
Harbor-Hickam for a scheduled port visit. (Photo:  US Navy)
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independent propulsion (AIP) 
platform.

Germany is one of the most 
active in terms of exports to other 
European countries and, along 
with France, appears to find the 
global SSK market lucrative.

Reports in February this year 
detailed that Germany was made 
a strategic partner in Norway’s 
next-generation submarine 
procurement plan. 

This puts German shipbuilder 
ThyssenKrupp Marine Systems 
(TKMS) ahead of French rival 
DCNS in the race to replace six 
Ula-class boats in service with the 
Royal Norwegian Navy.

The submarines themselves 
will be based on the Type 212 
design already in service in 
Germany and Italy and entail a 
significant level of industrial 
cooperation, further indicating 
that nations are looking at the 
manufacturing side of the 
programme to boost indigenous 
capabilities, rather than just 
waiting on delivery of the end 
product.

Final negotiations
Norway will enter final 
negotiations with Germany and, 
should a government-to-
government agreement be put in 
place, a separate negotiation 
between the two countries and 
TKMS will start.

The Norwegian MoD stated 
that the plan is for a contract to 
be signed in 2019 to enable the 
delivery of the submarines from 
the mid-2020s to 2030. In 
addition, the respective navies 
will cooperate on training, 
exercises, spare parts, 
maintenance and lifetime 
management of the new 
submarines.

In addition to Greece’s 
completed purchase of four Type 
214 boats in the early part of the 
millennium, notable programmes 
are planned elsewhere in Europe: 
Italy will operate four Type 212 
and four ageing Sauro-class SSKs 
by the end of the year; Germany 
has six Type 212 boats in its fleet 
and plans to expand this number; 
and the Netherlands is planning 
to replace existing boats over the 
next decade.

North America
The North American market is 
dominated by the US Navy. It is 
continuing with its two Virginia-
class SSNs per year; the two 
boats requested for FY2017 will 
be the 25th and 26th in the class. 
According to a paper from the 
Congressional Research Service 
on submarine procurement plans, 
the navy estimates a combined 
procurement cost of $5.4 billion, 
or around $2.7 billion each. The 
2017 budget requested the 
remaining $3.18 billion to 
complete funding for the two 
vessels, in addition to $1.7 billion 
for future Virginia boats to be 
procured.

The paper also suggested that 
the US Navy’s 30-year SSN 
procurement plan would not be 
sufficient to maintain a force of 
48 SSNs consistently over the 
long run. According to the paper, 
the service projects that the SSN 
force ‘would fall below 48 boats 
starting in FY2025, reach a 
minimum of 41 boats in FY2029, 
and remain below 48 boats 
through FY2036’.

However, plans for the US Navy 
by the Trump administration see 
its fleet growing to 350 ships from 
the current 275, which would 
mean a significant increase in 
submarine procurement.

The planned 12-boat Columbia 
SSBN build is at its early stages, 
with the first expected to be 
procured for the US Navy in 2021. 
Figures released in 2010 

indicated an initial cost of over 
US$6 billion for the first boat, 
while subsequent hulls will come 
in at around US$5 billion.

Indian interest
India represents perhaps one of 
the most interesting newcomers 
to the submarine industry, with 
plans to produce SSKs and SSNs 
for its navy. The country has also 
managed to find a way around the 
nuclear non-proliferation 
agreement by leasing (rather than 
buying outright) a nuclear-
powered submarine from Russia, 
one of its long-time defence 
partners.

Pakistan has again been 
reported to either be close to, or 
indeed having already reached, 
an agreement to purchase eight 
S-20 SSKs to augment its growing 
naval ambitions.

Meanwhile, Russia still 
maintains an effective submarine 
service. A total of eight new Boray 
SSBNs are planned, with three 
completed and five under 
construction, while a final fleet of 
12 Severodvinsk SSNs is being 
lined up to replace the legacy 
Akula class. The new SSNs are 
thought to cost in the region of 
$1.5 billion each. Additionally, a 
programme for six cruise-missile-
capable Kolpino-class SSKs was 
recently completed.

Local shipbuilders in India are 
increasingly taking over the 
industrial challenge posed by 
submarine procurement after 

years of relying on foreign 
imports. In January, the 
government-owned Mazagon 
Dock Shipbuilders Ltd (MDL) 
launched the second of six 
Scorpene submarines. The $3.5 
billion programme of work has 
seen French shipbuilder DCNS 
provide the technology to 
Mumbai-based MDL to build the 
boats.

The Indian Scorpene deal was 
beset by controversy last year 
following the public disclosure of 
sensitive data that could have 
compromised the platform and its 
viability as a strategic asset. The 
first of the six-boat fleet was 
expected to enter service with the 
Indian Navy this year following a 
five-year delay due to technology 
transfer issues. All six are 
expected to be delivered by 2020.

The Indian Navy currently 
operates a mixed fleet of 13 SSKs 
(nine Russian Kilo-class 
submarines and four German 
HDW 209 boats), an Akula 
nuclear-powered attack 
submarine leased from Russia 
and INS Arihant, an indigenously 
built SSBN. The Arihant will be 
joined by three additional boats in 
the same class in a programme 
worth $10-12 billion.

As part of the submarine-
building plan, India could 
construct six additional 
conventionally powered 
submarines under a $10 billion 
programme. The country will also 
effectively renew its lease of a 

UK Royal Navy Astute-class submarine  
HMS Ambush. (Photo: Crown Copyright)
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Russian Akula class when the 
current contract is due to expire, 
in a deal worth around $2 billion. 
The current boat, INS Chakra, 
was commissioned into the  
Indian Navy in 2012.

Asia-Pacific
China in particular is using its 
influence to secure sales, such as 
the reported deal in 2016 with 
Thailand for a class of three SSK 
platforms valued in the region of 
US$1 billion. Reports in early 2017 
said that the Thai government had 
set aside US$380 million to 
purchase the first hull.

Subsea growth will see the 
People’s Liberation Army Navy 
(PLAN) remain as the pre-eminent 
operator in the region. At present, 
a programme for around eight 
Type 094 SSBNs is concluding, 
although there are suggestions 
that a new variant, dubbed the 
Type 096, is in development.

Up to five Type 093 SSNs could 
also eventually enter service 
although simultaneously another 
upgraded version, the Type 095, 
is planned and under 
construction in a five-hull run.

The PLAN operates around 50 
conventionally powered 
submarines, with the most recent 
programme for up to 20 Type 
039A ‘Yuan-class’ (also known as 
the Type 041) nearing its 
conclusion. AMI International 
suggests that the Type 041 build 

will be truncated at 12 boats ‘due 
to continuing problems’.

Japan is at the end of a 
programme to deliver 12 Soryu 
SSKs to the Japan Maritime Self-
Defense Force. Built for US$500-
600 million per boat, the 
procurement cost is in the region 
of $6 billion. This class was 
offered to Australia as part of its 
own naval programmes, but lost 
out to DCNS’s Shortfin Barracuda.

South Korea will acquire a total 
of nine 3,000t SSKs under its 
KSS III programme, with the first 
of the class expected to enter 
service from 2020 onwards. The 
programme is a test for the 
country’s indigenous building 
capacity and DSME, who has 
been contracted for the work. The 
country is also introducing up to 
nine Type 214 SSKs, the fifth of 
which was commissioned into 
service in February 2017, as well 
as operating nine Type 209 boats, 
which were commissioned in the 
1990s and early 2000s.

Indonesia could acquire up to 
six Type 209 variants from 
Korean shipbuilder DSME, with 
three currently on order and 
reports suggesting that a further 
three could be required to replace 
its ageing SSKs.

Vietnam is partway through a 
six-boat project to procure Kilo-
class SSKs for around $2 billion, 
while Thailand is in the process of 
acquiring a single S26T boat for 

US$385 million from China and 
could add two further vessels in 
the future.

Australia is pushing ahead with 
a long-term fleet renewal 
programme. Last year it was 
revealed that DCNS had won the 
near-US$40 billion contract to 
assist in the design and build of 
12 Shortfin Barracudas, a 
conventionally powered variant of 
the Barracuda destined for 
France’s Marine Nationale, to 
replace its six Collins-class boats.

As of January this year, it has 
been reported that the 
programme remains on track to 
deliver the first boat to the Royal 
Australian Navy for operational 
testing and evaluation by 2030-
31. The US$500 million design 
phase will continue over the next 
three years ahead of construction 
starting in the early 2020s.

Latin America
In December 2008, Brazil 
ordered four Scorpene diesel-
electric boats, in addition to a 
future nuclear-powered 
submarine, in a programme of 
work estimated at over $9 billion. 
The designs for the latter were to 
be provided by DCNS with much 
of the construction taking place 
in-country.

The programme has been 
mired in some controversy, 
however, and it is unknown when 
the platforms will be introduced 

into service with the Brazilian 
Navy.

Africa and Middle East
Algeria, Egypt and South Africa 
are known submarine operators. 
Algeria is adding to its four-boat 
submarine fleet with the planned 
purchase of two additional Kilo-
class SSKs, again for an 
undisclosed sum, with deliveries 
reportedly due to begin from 
2018.

For Egypt, the first of a possible 
four-boat Type 209 haul arrived in 
country in December 2016. The 
boats are manufactured by TKMS 
with a second batch of two 
additional hulls also being offered.

In March 2017, Denel and 
TKMS signed an MoU to 
collaborate on support to the 
South African Navy. This covered 
frigates and submarines of the 
South African fleet, including the 
three current Heroine-class 
submarines and four Valour-class 
frigates. Although not involving the 
procurement of new hulls, these 
kinds of contract do highlight the 
intent that such capabilities be 
maintained and ready to operate.

Meanwhile, as the AMI report 
states, countries in the Middle 
East are beginning to explore 
possible submarine procurement 
programmes, with Saudi Arabia 
and the UAE leading the way. As 
reported by Shephard in March 
2017, discussions between the 
Kingdom and Malaysia are at ‘a 
preliminary stage’.

Sub strategy
As technology such as AIP 
improves, we are seeing 
conventionally powered designs 
becoming more prevalent in 
navies around the world.

Dozens of new hulls are in the 
process of being funded, designed 
and introduced into service in an 
undersea arms race that looks 
likely to occupy a significant 
portion of naval strategists’ 
attention for the foreseeable 
future. Indeed, in areas such as 
the East and South China Seas 
disputes, submarines represent 
the best tool for competing parties 
to gather valuable intelligence, 
and they act as an unseen but 
deadly deterrent.

UK Royal Navy attack submarine 
HMS Astute fires a Tomahawk cruise 
missile during a test mission near 
the US. (Photo: Crown Copyright)
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China’s PLAN
Increasing its international presence in far seas operations is an aim 
that has the People’s Liberation Army Navy (PLAN) expanding its fleet 
and upgrading its capabilities. By Gordon Arthur

Figures released by the PLAN at 
the end of 2016 revealed that it 
commissioned 150,000t worth 
of new vessels last year. This is 
a phenomenal amount, a figure 
approaching the total tonnage 
of Taiwan’s navy, and it certainly 
illustrates the tremendous 
investment that China is putting 
into its navy.

There has been no shipbuilding 
let-up in 2017, and one of the 
year’s most significant launches 
occurred on 26 April when the 
China Shipbuilding Industry 
Corporation launched the country’s 
first indigenously built Type 001A 
aircraft carrier. It has not been 
christened yet, but many 
commentators believe hull number 
17 will receive the name Shandong.

It is expected that at least two 
years of trials will be necessary 
before the carrier enters PLAN 
service. 

Indeed, the Xinhua news agency 
stated: ‘The main body of the carrier 
has been completed, with 
equipment of the major systems 
installed. After the launch, the new 
carrier will undergo equipment 
debugging, outfitting and 
comprehensive mooring trials.’ This 
would suggest a commissioning 
date perhaps in 2019.

The Type 001A is similar in 
dimensions to the in-service 
Liaoning, an ex-Soviet carrier that 
China furtively bought from Ukraine 
in 1998 and subsequently 
refurbished. In PLAN service as a 
training platform since 2012, the 
Liaoning measures 304.5m long, 
75m wide and it displaces 55,000t.

The indigenously built Type 
001A retains a ski-jump ramp for 
short take-off but arrested 
recovery, but it has improved 
deck and hangar space for more 
aircraft, ammunition and fuel, as 

well as better engines. Its air 
complement could consist of up 
to 36 aircraft, including J-15 
fighters and Z-9 and Z-18 
helicopters. It is not clear where 
the new carrier will be stationed, 
but it could be in Qingdao 
alongside the Liaoning.

This carrier’s future introduction 
will represent an incremental 
improvement in capability for the 
PLAN. China’s unabashed aim is to 
create a blue-water navy capable of 
operating in far seas, and carriers 
are an important component in 
that quest, along with other 
platforms such as escorting 
destroyers and replenishment 
vessels. 

The service will need a minimum 
of three carriers to ensure 
continuous availability, although a 
figure of six vessels has been 
bandied around by Chinese media 
in recent times. The attention of 

analysts has already turned to 
China’s second domestic carrier, 
the Type 002, which will likely use 
steam catapults as this permits 
the launch of heavier aircraft (for 
example, airborne early warning 
platforms) from its flight deck. 

This next carrier, believed to 
have started construction in March 
2015, could possess up to three 
catapults. The move to catapults 
was signalled by the removal of a 
ski jump at a carrier flight deck 
mock-up located at the Wuhan 
research facility early last year. 
Furthermore, two catapults are 
located at the PLAN’s Huludao air 
base, and fighters and UAVs have 
been utilising them for testing.

China’s plans for future carriers 
probably include nuclear-powered 
vessels fitted with electromagnetic 
aircraft launch systems, but it will 
take more time for the nation to 
fully master these technologies.

Meet the fleet
The PLAN is divided into three 
fleets: the North Sea Fleet 
(headquartered in Qingdao); the 
East Sea Fleet (Ningbo); and 
South Sea Fleet (Zhanjiang). The 
navy has significant bases on 
Hainan Island too, including an 
underground facility for 

A Type 052C destroyer seen entering 
Stonecutters Island Naval Base in 
Hong Kong after completing a 
counter-piracy mission in the Gulf of 
Aden. (Photo: author)
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nuclear-powered submarines, 
which makes China’s neurosis 
about dominating the South 
China Sea much more 
understandable.

A US Congressional Research 
Service (CRS) report issued in May 
2016, ‘China Naval Modernization: 
Implications for US Navy 
Capabilities – Background and 
Issues for Congress’, notes: 
‘China’s naval modernization 
effort is a broad-based effort with 
many elements. 

‘In general, [the] effort to date 
appears focused less on 
increasing total platform (ie ship 
and aircraft) numbers than on 
increasing the modernity and 
capability of Chinese platforms. 
Changes in platform capability and 
the percentage of the force 
accounted for by modern 
platforms have generally been 
more dramatic than changes in 
total platform numbers.’

Thus, the PLAN’s aggregate 
capability has increased as 
obsolescent platforms have been 
replaced. The US Office of Naval 
Intelligence (ONI) similarly 
concluded: ‘China’s force 
modernization has concentrated 
on improving the quality of its 
force, rather than its size. 
Quantities of major combatants 
have stayed relatively constant, 
but their combat capability has 
greatly increased as older 
combatants are replaced by  
larger, multi-mission ships.’

At this juncture, let us take a 
quick survey of the main classes 
that the PLAN is operating or 

planning. China’s submarine fleet 
comprises around 64 boats. The 
primary nuclear-powered ballistic 
missile platform is the Type 094, 
of which four are in service and a 
fifth is expected before the next-
generation Type 096 appears. The 
Type 094 carries a dozen JL-2 
submarine-launched ballistic 
missiles with an estimated 
7,500km range.

The Type 093/093A is a 
nuclear-powered attack 
submarine, and four are now in 
service after two were 
commissioned last year. With two 
modified Type 093Bs under 
construction, the Pentagon 
believes the PLAN will eventually 
induct six in this class. The Type 
095 will be the follow-on platform, 
which the ONI predicts will have a 
dramatically improved acoustic 
performance.

Conventional approach
In terms of conventional 
submarines, attention is focused 
on the Type 039 Yuan class that 
employs Stirling-type air-
independent propulsion. The 
Yuan-class build schedule could 
extend to 20 boats, with 14 
already in service by mid-2016 
and three more improved Type 
039Bs currently being fitted out.

As for destroyers, the PLAN 
received six examples of the Type 
052C, the first Chinese warship to 
be fitted with a phased-array radar. 

Significantly, the PLAN’s Aegis-
type fleet recently surpassed that 
of Japan in quantitative terms as 
the fifth 7,500t Type 052D was 

commissioned in January. A 
sizeable Type 052D class is 
expected as another eight 
destroyers are currently in various 
stages of construction, each with a 
Type 346A phased-array radar and 
a new universal vertical launching 
system boasting 64 cells.

In the future, China is expected 
to induct the much larger and 
more capable Type 055 destroyer 
equipped with 128 vertically 
launched missiles. Images of a 
land-based mock-up at Wuhan 
indicate the proposed warship will 
be 185m long and displace 
11,000-12,000t.

The PLAN has so far 
commissioned 23 Type 054A 
frigates that have 32 cells for 
HQ-16 missiles. Up to 30 such 
frigates are expected. Variable 
depth sonars (VDS) are being 
installed on the latest platforms.

The Type 056/056A corvette is 
another major PLAN combatant 
class, the fruit of a goal to 
introduce a less expensive OPV-
sized ship to better enforce 
territorial claims and protect the 
national EEZ. Production has been 
occurring at four different 
shipyards, and 31 ships are 
already in service and another ten 
in build. Of those commissioned 
so far, nine are anti-submarine 
warfare variants with a VDS. The 
ONI forecasts that the PLAN could 
eventually acquire 60 Type 056 
corvettes.

China possesses the world’s 
largest offensive mine inventory, 
which could be used in a blockade 
of Taiwan. Its most modern mine 

warfare vessels include seven Type 
082 IIs that can act as 
motherships for unmanned 
surface vehicles. China also 
operates ten Type 081 mine 
countermeasures vessels. 

Meanwhile, the PLAN now has 
six Type 815 intelligence collection 
vessels – one of which achieved 
infamy when it gate-crashed the 
RIMPAC 2014 exercise in Hawaii – 
with a seventh under construction.

If the PLAN is to become a 
credible blue-water navy, it will 
need sufficient support ships, and 
numbers are indeed increasing. 

Some eight Type 903/903A 
replenishment ships are in service, 
while three 15,000t Type 
904A/904B fleet tankers are 
operational and a fourth is being 
built. A first-of-class replenishment 
vessel, the so-called Type 901 that 
displaces around 45,000t, 
commenced sea trials in December, 
and the type will likely support 
China’s expanding carrier fleet.

Expeditionary growth
China is planning a serious explosion 
in personnel numbers in the PLAN 
Marine Corps; it is estimated to 
currently possess 20,000 troops, 
and this figure could eventually 
approach 100,000, according to 
some accounts. The chief reason for 
this remarkable growth is a widened 
remit for ‘historic missions’ and ‘far 
seas’ operations as China seeks to 
protect economic investments and 
sea lines of communication.

With growing tensions in the 
South China Sea as well, marines 
are ideal for defending Chinese-

The DF-21D anti-ship ballistic 
missile, although a Rocket Force 
asset, aids the PLAN in threatening 
hostile warships far from the Chinese 
coast. (Photo: author)
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reclaimed islets and reefs. The 
first overseas location to receive a 
marine corps contingent will be a 
new ‘logistics base’ being built at 
Djibouti to support the PLAN’s 
anti-piracy presence that has 
existed in the Gulf of Aden since 
2008.

In Beijing on 5 March,  
Adm Liu Xiaojiang, a former navy 
political commissar, said: ‘China is 
a maritime country and, as we 
defend our maritime rights and 
develop our interests, the status of 
the navy will be more important.

‘Besides its original missions of 
a possible war with Taiwan, and 
maritime defence in the East and 
South China seas, it’s also 
foreseeable that the PLAN’s 
mission will expand overseas, 
including protection of China’s 
national security in the Korean 
peninsula, the country’s maritime 
lifelines, as well as offshore 
supply depots like in Djibouti and 
Gwadar port in Pakistan.’

The PLAN will of course need to 
up its capabilities so it can 
adequately transport marines and 
implement security operations so 
far afield. Four 18,000t Type 071 
landing platform docks are already 
operational, with a fifth under 
construction and another planned. 
The PLAN also has 550t Zubr 
heavy hovercraft, plus the smaller 
Type 726 hovercraft that can 
operate from such amphibious-

support vessels. China bought its 
first two Zubr-class hovercraft from 
Ukraine and is building two locally, 
with the first completing sea trials 
in March.

In the future, China is predicted 
to build a number of much larger 
helicopter assault ships, with this 
Type 075 class displacing up to 
perhaps 36,000t (which makes it 
marginally smaller than a 40,500t 
Wasp-class LHD of the USN). 

Some Chinese sources 
asserted that steel cutting on the 
first-of-class was supposed to 
have taken place in Q1 of 2017, 
with the China State Shipbuilding 
Corporation apparently awarded 
the construction contract. The 
Type 075 will have landing deck 
spaces for six helicopters and 
could accommodate up to 30 
rotorcraft.

To meet expeditionary 
demands, PLAN manpower is 
expected to grow by 15% from its 
current complement of 235,000, 
even as the PLA overall shrinks by 
300,000 members by year’s end.

Filling gaps
Although the PLAN is developing into 
a formidable force, the 
aforementioned CRS report notes 
weaknesses and capability gaps. It 
listed some of these as ‘joint 
operations with other parts of 
China’s military, anti-submarine 
warfare, a dependence on foreign 

suppliers for some ship components 
and long-range targeting’.

China’s military is coming under 
fiscal pressure too, with statistics 
showing that defence spending as 
a percentage of total government 
expenditure nearly halved from 
11.98% in 2001 to 6.3% in 2015. 
Nevertheless, to put this in 
perspective, each year the PLA 
has typically enjoyed double-digit 
growth for most of this period.

The PLA is working hard to 
overcome its weaknesses, though, 
with the ONI assessing: ‘Although 
the PLAN faces some capability 
gaps in key areas, it is emerging 
as a well-equipped and competent 
force.’ 

While it is nowhere near able to 
compete with the USN in the 
international arena, it is more than 
capable of going up against, or 
intimidating, regional adversaries. 

The CRS report commented, 
‘Although China’s navy has 
limitations and weaknesses, it 
may nevertheless be sufficient for 
performing missions of interest to 
Chinese leaders. As China’s navy 
reduces its weaknesses and 
limitations, it may become 
sufficient to perform a wider array 
of potential missions.’

These include interdicting ships 
passing through or operating in 
waters it considers its own, as well 
as ensuring security in far-away 
places such as the Indian Ocean, 

whether in the guise of anti-piracy 
missions or protecting 
infrastructure such as Gwadar in 
Pakistan.

China has some serious 
weaponry able to keep the USN 
offshore too, one prime example 
being the DF-21D, the world’s only 
anti-ship ballistic missile. This 
missile, equipped with a 
manoeuvrable and terminally 
guided warhead, can attack large 
combatants at ranges of more 
than 1,500km. The Pentagon 
estimated about 80 such land-
based missiles were in Rocket 
Force service by 2015.

Regional concern
Neighbours are concerned, even 
alarmed, at the rapid 
modernisation of the PLAN, and 
its willingness to act more 
aggressively in international 
waters. This was illustrated last 
December when a PLAN vessel 
snatched an unmanned 
underwater vehicle from beneath 
the nose of its USN owner in 
international waters off the 
Philippine coast. Elsewhere, 
Chinese government vessels 
entered Japanese-controlled 
waters near the Senkaku/Diaoyu 
Islands 36 times last year.

Certainly the PLAN is becoming 
more adventurous as it pushes the 
envelope of its operations beyond 
the so-called First Island Chain. 
For example, the PLAN conducted 
a voyage through the East China 
and South China seas with the 
Liaoning leading a six-ship task 
force in December. 

Significantly, the carrier forayed 
around the east coast of Taiwan 
for the very first time, passing 
within 90nm of the island. 
Taiwan’s Defence Minister Feng 
Shih-kuan commented that ‘the 
threat of our enemies is growing 
day by day. We should always 
maintain our combat alertness.’

Former president Barack 
Obama promised the USN would 
shift 60% of its vessels to the Asia-
Pacific region by 2020 under his 
strategic rebalance. So far, 
President Donald Trump has not 
turned back that strategy, and he 
has even proposed expanding the 
USN fleet to 350 ships. 

China launched its first indigenously 
designed aircraft carrier on 26 April, 
this being essentially a straight copy 
of the Liaoning acquired from 
Ukraine. (Photo: Xinhua)
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Singapore International Maritime     Review 2017

IMDEX Asia Daily News provides an overview  
of what was on display at the Republic of 
Singapore Navy’s inaugural International 
Maritime Review. 

Photos by Gordon Arthur

Huangshan (570)
This multirole frigate from the PLA Navy is in the Type 
054A (Jiangkai II) class. China has commissioned 23 
Type 054A frigates so far, and up to 30 are expected. 
The frigate, which has 32 cells for HHQ-16 missiles, 
is 134m long and displaces 3,556t.

The Republic of Singapore Navy 
(RSN), which this year is 
celebrating its golden jubilee, 
held its first ever International 
Maritime Review in waters off 
Changi Naval Base on 15 May. 

The RSN stated: ‘The 
International Maritime Review is 
an opportunity for the RSN to 
welcome our friends from around 
the world to join us in our 50th 
anniversary celebrations. 

‘Working with like-minded 
navies from the region and 
beyond to tackle common 
transboundary maritime security 
threats, the RSN has 
strengthened mutual trust and 
understanding to interoperate 
effectively with other navies and 
maritime agencies. The RSN, 

together with our international 
partners, continues to ensure a 
safe and secure maritime 
environment for all.’

Singapore’s President Tony Tan 
Keng Yam reviewed the participating 
vessels from land and from aboard 
RSS Independence, the RSN’s 
recently commissioned Littoral 
Mission Vessel.

The fleet review featured 16 
ships from the RSN, two vessels 
from the Police Coast Guard and 
four aircraft from the Republic of 
Singapore Air Force, as well as 28 
vessels from 20 foreign navies. 

A full list of the ships 
participating in the review is given 
here, some of which are 
highlighted further in the 
annotated picture gallery.

Singapore participants
RSS Persistence and RSS Endurance (Endurance class), RSS Kallang, 
RSS Punggol and RSS Bedok (Bedok class), RSS Fearless and RSS 
Daring (Fearless class), RSS Formidable, RSS Supreme and RSS 
Stalwart (Formidable class), RSS Valiant and RSS Vigilance (Victory 
class), RSS Independence and Sovereignty (Independence class), RSS 
Swordsman (Archer class), RSS Conqueror (Challenger class), and 
Sandbar Shark and Whitetip Shark of the Police Coast Guard.
 
International participants
Australia – HMAS Ballarat
Bangladesh – BNS Shadhinota
Brunei – KDB Darussalam
Canada – HMCS Ottawa
China – Huangshan
France – FS Prairial
India – INS Sahyadri and INS Kamorta
Indonesia – KRI Sultan Hasanuddin and KRI Halasan
Japan – JS Izumo and JS Sazanami
Malaysia – KD Lekir
Myanmar – UMS Sin Phyu Shin
New Zealand – HMNZS Te Kaha and HMNZS Endeavour
Pakistan – PNS Zulfiquar
Philippines – BRP Gregorio del Pilar
Russia – RFS Varyag
South Korea – ROKS Dae Jo Yeong
Sri Lanka – SLNS Sagara and SLNS Nandimithra 
Thailand – HTMS Chakri Naruebet, HTMS Naresuan and HTMS Sukhothai
US – USS Sterett and USS Coronado
Vietnam – VPNS Dinh Tien Hoang
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KRI Sultan Hasanuddin (366)
The Dutch Schelde shipyard built four Sigma 9113 frigates for the 
TNI-AL, Indonesia’s navy. Commissioned in November 2007, this ship 
features MBDA Mistral and MM40 Exocet Block II missiles. Its 
length is 90.7m with a 1,719t displacement.

PNS Zulfiquar (F 251)
This frigate, commissioned in July 2009, is part of the Pakistan Navy’s 
four-ship F-22P class. Constructed by China and based on the Type 053H 
frigate, it boasts FM-90N and C-802 missiles. It is 123m long and its 
displacement is given as 2,980t. 

VPNS Dinh Tien Hoang (HQ 011)
The Vietnam People’s Navy operates two Modified Gepard 3.9 (Project 
11661E) frigates and, commissioned in March 2011, this was the first. 
Two further Gepard 5.3 frigates are under construction in Russia. It is 
102.2m long and displaces 1,585t.

HTMS Chakri Naruebet (CVH 911)
This was the only aircraft carrier in the fleet review. Built 

by Spain and entering service in 1997, the Thai navy’s 
11,669t flagship does not take to the sea very often. It is 

182.6m long and can only embark helicopters since 
Thailand no longer owns VTOL aircraft.

BNS Shadhinota (F 111)
This corvette of the C13B class is based on the Type 056 of the PLA 
Navy. Bangladesh currently has two C13B ships and two more are 
under construction. Commissioned in March 2016, it measures 90m 
long and displaces 1,330t.
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IMDEX Asia 2017
Tuesday, 16th May 2017
Show Opening Hours
16th May Exhibition  12.00pm to 5.30pm 
17th & 18th May  Exhibition  09.30am to 5.30pm

IMDEX Asia 2017 Technology Seminars
Scheduled at different time slots over the 3-day event, participants will get in-depth 
understanding of the design and technological considerations behind the products or solutions 
on showcase. Take advantage of the chance to exchange ideas with the presenters face-to-face!

Presentations
2.15pm to 2.45pm 
Using new technology to build boats – rotomould polyethylene & robotic welding for 
aluminium boats. By Kairos Singapore Holdings Pte Ltd

3.00pm to 3.30pm
ABS Service Life Evaluation Program (SLEP): targeted maintenance based on total ship.  
By ABS

Warships Display
Don’t miss the rare opportunity to get up close with the largest ever gathering of 28 foreign 
warships from 20 navies. Only registered trade visitors and delegates are able to visit the 
Warships Display at Changi Naval Base, and FREE shuttle service will be provided from Changi 
Exhibition Centre. 

INEC@IMDEX ASIA 2017 – There is still time to register!
Robust Designs, Flexible Capabilities 
You can still register for INEC@IMDEX Asia 2017, a conference not-to-be-missed if you are in the 
naval engineering industry!

Just proceed to the Conference Registration Counter and join us on 17th & 18th May!

Conference Sessions
17th May 2017
9.30am to 3.45pm Opening Keynote Address and Plenary Sessions 
4.00pm to 5.45pm Visit to Littoral Mission Vessel (LMV)                      

18th May 2017 Technical Plenary Sessions 
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