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The MD 530F, an evolution of the iconic OH-6 Cayuse light 
observation helicopter, is the latest addition to MD Helicopters’ fleet 
of purpose built scout attack helicopters. The armed MD 530F is 
world-renowned as a proven aircraft and performs exceptionally 
well in hot and high conditions. The MD 530F enables combat 
commanders to effectively control the battlespace to accomplish the 
most demanding of mission requirements.
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The Trump administration announced on  
4 January that in an effort to tackle Islamic 
terrorist organisations in the Pakistan-
Afghanistan region, the US would be 
suspending hundreds of millions of dollars 
of security aid to Pakistan.

This move is intentionally provoking 
Islamabad to more actively enforce some 
sort of challenge against the Taliban and 
Haqqani networks. 

More widely, this could also be seen  
as a statement of intent to withdraw US 
troops completely from the ongoing conflict 
in Afghanistan, despite the end of combat 
initiated in 2014. 

While this is solely a defence move,  
and is not related to humanitarian aid,  
the $900 million freeze in security 
assistance is likely to infringe on deals that 
are in the making or even potential FMS.

Will Washington’s incentive to curb 
militants’ sanctuaries in the country see 
Pakistan isolated, or could it in fact mean 
further US military support in meeting 
Trump’s demands in tackling these 
groups?

On 1 January, the US President tweeted: 
‘The US has foolishly given Pakistan more 
than $33 billion dollars in aid over the last 
15 years, and they have given us nothing 
but lies and deceit, thinking of our leaders 
as fools. They give safe haven to the 
terrorists we hunt in Afghanistan, with  
little help. No more!’

It is unclear exactly what will be directly 
impacted by this move in the defence 
industry explicitly, but there are bound  
to be exceptions and consequences.

Rotorcraft repercussions?
It has been widely reported that defence 
aid covers the sale of hardware, training 
and services, and coalition support funds, 
but whether this encompasses helicopters 
in the midst of delivery is yet to be seen.

Pakistan became the first export 
customer for the Bell Helicopter AH-1Z 
Viper attack aircraft in 2015. The contract 
was a big win for the manufacturer, as it 
marked the first FMS of the AH-1 in 20 
years. The US approved the sale of 15 
Vipers, of which 12 have been requested 
to date, with final deliveries expected to 
occur later this year.

Pakistan has been heavily using its 
older AH-1F Cobras in its campaign 
against these groups in the lawless tribal 
belts throughout the country, so these 
new attack helicopters are needed. The 
government was looking to completely 
replace its legacy Cobra fleet by 2020. 
However, with this freeze notice, could 
that timeline be affected?

The Pakistan Army was expected to take 
receipt of the first three aircraft in 2017, 
but it remains unclear whether they were 
delivered. The Vipers are being worked on 
at the OEM’s facility in Amarillo, Texas. 

In the summer of 2017, Bell said at  
the Paris Air Show that it had not been 
decided whether delivery of the remaining 
nine aircraft will be in batches of three or 
more, but the company expected to deliver 
the final machine 18 months on from July 
last year.

In addition, Islamabad, alongside the 
USMC, was last year poised to procure an 

arsenal of 41 A/A49E-7(V4) gun turrets for 
their respective fleets. Contractor General 
Dynamics was awarded the work by the US 
DoD on 7 December, with the total cost of 
$9 million to be split between USN aircraft 
procurement funds (FY2016 and 2017) 
and FMS monies.

Indefinite industry impact
This aid freeze could be construed as 
counterintuitive by Washington, because  
a Viper could be utilised in combat against 
terrorist groups – if the freeze does affect 
the programme.

Is the US inadvertently tying Pakistan’s 
hands? Or in a shrewd move, could it be 
increasing the potential of more US 
military products being exported to the 
country to tackle insurgents?

It is clearly going to be interesting  
to see the impact of this multi-million- 
dollar defence aid freeze and what it  
means for the helicopter industry. While  
in the short term, this could impact 
deliveries and timelines, it could result in 
the prospective procurement of more US 
goods to aid the fight against such groups 
in the long term. ■

• US Army programmes

• Guns

• DVE

• Contractor logistics/operations

In the next issue

Helen Haxell, Editor

No more!
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Russia and India dominate helicopter orders
Two nations that have dominated military 
helicopter headlines recently are Russia 
and India.

The former saw numerous orders for 
new and upgraded platforms while the 
latter is trying to bolster its ageing rotary-
wing fleets, although this effort has been 
marked by delays.

Throughout the second half of 2017, 
Russian Helicopters clocked up orders and 
deliveries, and undertook flight testing of the 
Ka-226T platform in Iran. The Russian MoD 
was set to receive its first batch of Mi-28UB 
helicopters in November. The aircraft 
(pictured) is a combat training version of the 
Mi-28NE Night Hunter. The manufacturer 
ended 2017 with initial delivery of the type 
to the Russian armed forces.

Russian Helicopters, one of the largest 
helicopter OEMs in the world, is also working 
with the country’s government on designs 
for the next generation of attack rotorcraft.

On the heavy lift front, The air force will 
receive updated Mi-26s by 2025 as part  
of the MoD’s helicopter rearmament 
programme. Not only will an upgrade take 

place, but 22 new helicopters will be 
delivered to the recent standard.

Deliveries which also took place 
domestically included five new Ansat-U 
training aircraft to Russian Aerospace 
Forces and eight Ka-52 attack rotorcraft  
to the helicopter regiment of the Russian 
Armed Forces’ Western Military District.

In a non-domestic sale, the air force of 
West African nation Burkina Faso placed an 
order for two Russian Helicopters Mi-171Shs.

As India seeks to modernise its military 
fleets, it was announced that a contract 
for delivery of 200 Kamov Ka-226T light 
utility helicopters to the country’s MoD is 
likely to be signed in early 2018.

On 31 October 2017, the Indian Defence 
Acquisition Council, headed by Defence 
Minister Nirmala Sitharaman, accorded 
‘acceptance of necessity’ for the navy’s 
111-aircraft NUH (Naval Utility Helicopter) 
programme.

The approval for this programme, valued 
at INR217.38 billion ($3.5 billion), follows 
an RfI issued on 22 August for the NUH 
and 123 NMRHs (Naval Multirole 

Helicopters). For a navy used to operating 
vintage utility Alouettes, and Sea King and 
Ka-28 anti-submarine helicopters, these 
two programmes aim to fill a critical 
capability gap.

Outside of India and Russia, US 
company MD Helicopters made headlines 
through a $1.38 billion US DoD contract 
for 150 MD 530F Cayuse Warriors, with 
the initial 30 bound for Afghanistan.

Rounding off 2017 was the debut flight 
of the V-280 Valor tiltrotor from Bell 
Helicopter as part of the US Army’s Joint 
Multi-Role Technology Demonstrator 
programme.
By Helen Haxell, London 

The first three Boeing AH-64E Apache 
Guardian helicopters (pictured) of the 
Indonesian Army (TNI-AD) arrived 
in-country on 18 December 2017. The  
$296 million contract for eight of the  
type was signed in January 2015.

The machines arrived aboard a USAF 
C-17A Globemaster III transport aircraft 
at Semerang Air Base in Java, where they 
will be operated by 11 Squadron. The 
final Apaches should be handed over in 
February 2018, according to the OEM.

The deal was conducted under the  
FMS programme after Jakarta lodged a 
request in September 2012. The overall 
requirement is likely to be for 16 Apaches, 
and the initial contract could well have 
contained options for further aircraft.

The deal also includes Northrop 
Grumman’s AN/APG-78 Longbow fire 
control radar and 140 Lockheed Martin 
AGM-114R3 antitank missiles. It was the 
largest US military sale to Indonesia after 
an arms embargo was lifted in 2005.

As well as other markets in Southeast 
Asia, the country is thus being targeted 
by Boeing for future rotorcraft sales. 
‘There are at least three tenders from 
ASEAN customers forthcoming in the  
next two years for both attack and utility 
helicopters,’ a company spokesperson 
told DH. Boeing is in close contact with  
all of these customers, offering the AH-6i 

light attack, AH-64E Apache and  
CH-47F Chinook.’

The Apaches will operate alongside 
Russian-built Mil Mi-35P attack 
helicopters in the TNI-AD. Some will  
be based on the Natuna Islands on  
the periphery of the South China Sea, 
with Jakarta concerned about foreign 
activities and territorial tensions in the 
maritime area.

Although Indonesia is known to be 
interested in the CH-47F, firm orders 
have been stymied by a lack of funds. 
Nevertheless, the country is believed  
to have issued a request for price and 
availability in late 2016.

On the back of this Apache sale and 
Indonesia’s interest in up to 12 Chinooks, 
Boeing is exploring expanded industrial 
cooperation with the country.
By Gordon Arthur, Hong Kong

First Apaches touch down in Indonesia
Photo: DH picture library

Photo: Russian Helicopters
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Japan’s V-22 Osprey deliveries rescheduled
The Japanese government – the first export 
customer for the Bell-Boeing V-22 Osprey 
(pictured) – will receive five of the aircraft 
from Q4 2018 to Q1 2019.

The timeline, provided to DH by the  
US State Department, is later than the 
September/October 2017 expectation 
previously publicised. When pressed, 
neither Bell nor the US government wished 
to provide further comment on changes 
made to the schedule.

Further to the $3 billion FMS agreement 
between Japan and the US for 17 V-22B 
Block C tiltrotors announced in 2015, the 
Japan Ground Self-Defence Force is 
expected to operate the aircraft as the 
country prepares to bolster its amphibious 
and naval capabilities.

The tiltrotors are able to operate from 
Japanese naval platforms such as the 
Izumo-class aircraft carriers.

In relation to other export candidates for 
the V-22, Bell remains optimistic that it can 

add to the order placed by Japan. ‘While I 
can’t disclose any specific customer 
interest, look, for example, at some of the 
places the USMC are positioned and 
countries that have long distances to travel 
to theatre – we believe that those countries 
are viable candidates for the V-22,’ said 
Steve Mathias, the company’s VP of global 
military business development.

The Argentinian Air Force is to expand  
its fleet of helicopters with the addition  
of four Bell 412EPs (pictured) and 
accompanying training.

The request was first approved by the 
US State Department in November 2015. 
The contract, worth $27,256,160, was 
awarded on 7 December under an FMS by 
the US Army Contracting Command. Work 
is to be carried out at Bell Helicopter’s site 
in Fort Worth, Texas, and will be completed 
by June 2018.

The Argentinian government requested 
the platform to support various missions, 

including SAR operations, humanitarian 
assistance and disaster relief, 
peacekeeping support and scientific 
operations in the Antarctic.

The Bell 412EP is an evolution of the 
Bell 412 with hot and high capabilities  
and single- and dual-pilot IFR.

A further iteration of the aircraft, the 
Bell 412 EPI, was released in 2013 and 
includes an advanced flight deck as well 
as increased power with Pratt & Whitney 
PT6T-9 Twin Pac engines. The first sale  
of this variant occurred in 2016 to Aichi 
Prefecture.

The Philippine Department of National 
Defence also utilises the Bell 412EP,  
with deliveries of the aircraft completed  
in 2015. The platform is used in various 
roles, including VIP transport, combat 
utility and relief efforts.

The Bell 412EP has a range of 660km 
and cruise speed of 226km/h. The cabin 
can accommodate 13 passengers and  
two crew members.
By Beth Maundrill, London

Photo: US DoD

Bell 412EPs bound for Argentina

For more news, visit  
www.defencehelicopter.com

Meanwhile, the US DoD has enlisted  
Bell and Boeing to produce and deliver 
seven Ospreys for the USN. 

A $19 million modification to the 
previously awarded advance acquisition 
contract was confirmed on 7 December last 
year, which will provide for the acquisition 
of additional long-lead material and 
associated efforts for the project.

Work on the tiltrotor will be split across 
three sites: Amarillo and Fort Worth in 
Texas, and Ridley Park, Pennsylvania. The 
USN will take receipt of the batch after work 
is completed in December 2018. 

The navy currently has a requirement for 
48 V-22s, with 44 CMV-22s set to satisfy a 
carrier onboard delivery (COD) requirement 
as the service looks to replace its ageing 
fleet of C-2A Greyhounds.

‘The navy has made a decision regarding 
COD but the contract is still being worked 
on. We’re looking forward to working with 
Boeing to fulfil that requirement,’ Mathias 
told DH. 

‘We are also on schedule for MV-22s  
for the USMC and CV-22s for the USAF.’

A USN spokesperson also confirmed  
that the government is currently in 
negotiations with Bell-Boeing for a third 
multi-year V-22 procurement contract.  
The first multi-year contract awarded in 
2008 has been completed, with the second 
likely to end soon, as the USMC has now 
received 306 MV-22s out of 360.
By Tim Martin, London

Photo: US DoD
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AH-64E Apache set for 
record production rates
The AH-64E Apache Guardian attack 
helicopter (pictured) is being tipped to 
reach ‘historically high’ production figures 
of up to 100 aircraft per year by 2021.

More encouragingly for manufacturer 
Boeing, that projection was based on a 
‘ramping up’ of export orders, said Steve 
Wade, the company’s VP of attack 
helicopter programmes, speaking to DH at 
the Apache assembly line in Mesa, Arizona.

Current production levels of the AH-64E 
stand at 70 per year, but the plan for 
expansion stems from the OEM’s healthy 
international customer portfolio for the 
Apache family, which now includes 15 
existing and a further ten operators 
interested in the E model.

Of the ten, Boeing expects ‘to close deals 
with two or three of those contacts within 
the next six months’, said David 
Koopersmith, VP and GM of the company’s 
vertical lift programme.

After the US Army, the UK is set to 
become the largest international AH-64E 
operator.

Earlier this year, Boeing committed to  
a $3.4 billion multi-year contract for the 
supply of 244 remanufactured aircraft  
for the US Army and 24 new examples  
for export sales. Without providing  
a specific breakdown, the company 
confirmed that more than 335 AH-64E 
rotorcraft have been delivered to the US 
DoD and ‘several international customers’.

The US Army had originally planned to 
acquire 690 AH-64Es to fulfil its attack 
helicopter requirement, but this number 
has since increased to 767.

For the UK, the first delivery of the type  
is expected to take place in June 2020. A 
Boeing spokesperson explained that batch 
delivery will be in accordance with FMS 
stipulations, and will see the MoD take ‘one 
aircraft per month’. 

No set batch delivery times have been 
publicly disclosed but anticipated service 
entry for the fleet is scheduled for 2022.

The AH-64E is also expected to be fully 
interoperable with the British Army’s current 
Apache AH Mk 1 fleet, the spokesperson 
confirmed. Under US instruction, UK pilot 
training for the type is currently ongoing  
at Mesa.

Among the changes from the D to the  
E variant is a new fuselage, with Boeing 
opting to switch from a Korean to an  
Indian supplier. The new structure will  
have a 10,000h lifespan.

The AH-64E also has composite blades 
made of fibre glass, graphite, carbon and  
a honeycomb core, which are designed 
with an aerofoil proven to provide better 
weight-carrying abilities than the previous 
steel blade.
By Tim Martin, Mesa

An open-architecture cooling standard 
for use with COTS VPX modules, known 
as ANSI/VITA 48.8, could soon be 
applied to the next generation of military 
aircraft, including Future Vertical Lift. 

A collaborative effort between Curtiss-
Wright and Lockheed Martin, the ANSI-

Keeping it cool for Future Vertical Lift 

VITA 48.8 could provide Chinook operators 
with 40% weight savings on their avionics 
systems. (Photo: US DoD)

Photo: author

standard VITA 48.8 was ratified in 
October 2017 and is currently deployed 
on various rotary- and fixed-wing aircraft. 

The standard significantly reduces 
SWaP-C (cost) and increases the 
dependability of avionics systems 
through the removal of heat from 
onboard electronics. 

According to David Vos, a fellow at 
Lockheed Martin, heat is much more of 
a problem for helicopter operators than 
lower temperatures due to the issue of 
condensation, which can add more 
weight as well as cause direct damage 
to systems.

‘Looking forward to future 
opportunities, particularly for vertical  
lift aircraft, I think this is a profound 
improvement for where we as an 
industry want to go,’ he commented.

System-compliant plug-in modules 
provide users with 40% weight savings at 
an avionics level. This is bound to benefit 
future helicopter operators and in some 
instances, it can equate to 3.8kg of 
weight savings on one box, Vos explained.

‘The original solution with conduction 
cold modules was 23lbs [10.4kg] and 
what we are fielding now is 16lbs,’ he 
said. ‘That is a saving of 7lbs on a single 
box. A platform will have between 50 
and 100 boxes. So, you are talking 
about hundreds of pounds of savings  
at a platform level.’

VITA 48.8 eliminates the need for 
wedgelocks and ejector/injector 
handles. Furthermore, it supports 
alternative air-flow arrangements, 
allowing air inlets at both card edges.
By Helen Haxell, London
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CSAR

T he concept of what we now refer to 
as CSAR was first put into practice 
during the 1950-53 Korean War, 

when both the USAF and USN employed 
helicopters to recover downed aircrew 
from enemy-controlled territory.

Helicopter CSAR operations really hit 
their stride during the Vietnam War from 
1964 to 1975, exemplified by iconic 
Sikorsky HH-3 and HH-53 ‘Jolly Green 
Giants’, supported by aerial refuelling 
from Lockheed HC-130 Hercules tankers 
and flights of dedicated A-1 ‘Spad’ 
propeller-driven attack aircraft to 
suppress enemy fire. 

By the late 1960s, first-generation 
night vision capabilities and advanced 
navigation systems further improved 
effectiveness. 

Leading the field
US capabilities continued to mature over 
the years into the formidable forces now 
recognised today as essential elements 
of any air campaign over hostile territory. 
Building on the guiding principles and 
tactics, techniques and procedures 
developed the hard way in Southeast 
Asia, and during subsequent operations 
in Afghanistan, the Balkans and Iraq, the 
USAF and navy have steadily improved 
personnel selection and training, and 
equipment, especially in terms of rotary-
wing platforms.

The latter include two versions of the 
Sikorsky H-60 modified with SATCOM 
digital data transmission capability, night 
vision systems and advanced sensors 
like FLIR. 

Since the 1990s, USAF CSAR has relied 
on the Sikorsky HH-60G Pave Hawk, 
which now equips 11 deployable rescue 
squadrons, three of which are Air 
National Guard, with two more in the Air 
Force Reserve. Pave Hawk units work 
closely with sister squadrons equipped 
with the Lockheed HC-130P Combat 
Shadow or HC-130J Combat King tanker 
and support aircraft, and with highly 
trained specialist pararescue crews, 
known as PJs.

After years of confusion over replacing 
worn-out Pave Hawks, including selection of 
the Boeing HH-47 under the CSAR-X 
programme in 2006 – subsequently 
cancelled in 2009 – the USAF finally 
awarded Sikorsky a $1.28 billion contract 
in 2014 for the development, integration 

For personnel who find themselves in hostile territory in dire need 
of aid, CSAR is their only lifeline. Militaries globally are recognising 
the significance of these services and are making bold strides in 
equipping themselves for such eventualities. By Jim Dorschner

The next-generation Sikorsky HH-60W CRH 
is on track to replace the HH-60G in a USAF 

programme of record. (Image: Sikorsky)
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into the rescue helicopter, either after a 
landing or via hoist. If necessary, further 
medical treatment is delivered during 
transit back to base or to a ship.

The US is not alone in recognising the 
value of CSAR. While allied aircrew have 
relied on US CSAR forces in most of the 
multinational coalition air campaigns 
executed in recent decades, such as the 
efforts against IS in Syria, several NATO 
countries, as well as Israel, Russia and 
Saudi Arabia, have also built up capability. 

The French Air Force has maintained a 
dedicated CSAR helicopter unit since the 
mid-1970s. Squadron 1/67 Pyrénées, 
based at Cazaux, is currently equipped 
with ten highly capable Airbus Helicopter 
H225M Caracals procured from 2004-
2013, and a number of legacy SA330 
Pumas. The latter will reportedly be 
replaced soon by transferring seven 
Caracals from the army’s 4th Special 
Forces Aviation Regiment as it 
standardises on an SF variant of the 
NHIndustries NH90TTH Caiman.

Meanwhile, Caracal firepower is being 
upgraded with a Nexter SH20 retractable 
gun mount for the 20mm M621 cannon, 
providing NVG and laser-aiming capability. 
The air force is also integrating 
retractable FN Herstal M3M 12.7mm 
heavy machine guns on the Caracal, 
which have already received Euroflir 350 
EO/IR sensor turrets. 

From 2019, the French Air Force will 
finally have dedicated aerial refuelling 
capability to support 1/67’s increased 
strength of 17 CSAR H225Ms equipped 
with refuelling probes.

As part of a Franco-German programme 
to jointly obtain and operate 12 Lockheed 

Martin C-130J transports based at Évreux 
air base in France, the air force has ordered 
two KC-130J tankers. Previously, only a few 
French Caracal crews were able  
to qualify in aerial refuelling during limited 
training opportunities with the USAF and 
Italian KC-130s.

European focus
While Germany does not yet have any 
helicopters capable of aerial refuelling, 
this is likely to change from around 2022, 
when a programme to replace the air 
force’s fleet of Sikorsky CH-53Gs finally 
gets under way. The service wants up to 
41 heavy-lift helicopters, with Sikorsky’s 
new CH-53K King Stallion competing 
against the extended range variant of 
Boeing’s CH-47F Chinook.

In service initially with army aviation 
since the 1970s, 60 surviving CH-53G 
Super Stallions were transferred to air force 
control in 2013. Of these, 20 are dedicated 
to CSAR and SOF support with Helicopter 
Wing 64 at Laupheim.

The CH-53GS represents a major 
upgrade that includes: improved ballistic 
protection; self-defence capabilities such as 
a missile launch detection system, 
electronic countermeasures and up to three 
door and ramp machine guns; external fuel 
tanks; advanced navigation and 
communications systems; improved engine 
air filters; titanium rotor blades; and 
advanced night flying capability. 

Italy has also evolved robust CSAR forces 
since the 1990s in the air force and navy. 
At the forefront is the Leonardo Helicopters 
HH-101A Caesar, operated by the air force’s 
15th Wing at Cervia, part of 1st Special 
Operations Air Brigade. Among the most 
capable CSAR platforms in the world, the 
first Caesars entered service in 2015 with 
12 on order for delivery through 2019, with 
three options likely to be taken up. 

The Caesar has: three M134 7.62mm 
pintle-mounted rotary guns on the right and 
left sides and the rear ramp; armoured 
cockpit seats, ballistic protection for 
gunners and for critical systems; an 
integrated EW system; and advanced 
sensors, communications and self-
protection systems, including IFF, crypto, 
Link 16, a Gabbiano radar system, a FLIR 
system, laser warning receiver, and a 
missile launch detection system.

and delivery of four initial HH-60W combat 
rescue helicopters (CRHs). This was later 
increased to nine W models, with first 
deliveries are expected in 2018. The USAF 
programme of record calls for 112 
helicopters to ultimately replace the entire 
Pave Hawk CSAR fleet. 

The HH-60W is based on the current US 
Army Sikorsky UH-60M Black Hawk model, 
adding specific capability to support the 
CSAR mission. Designed to meet long-range 
and high-threat requirements, the W has 
twice the internal fuel capacity of a standard 
M model without using auxiliary tanks. It also 
has a robust weapons suite, and integrated 
defensive systems and sensors.

Recognising need
Unlike the USAF approach of dedicated 
CSAR units, in the USN the mission is 
performed by selected CSAR-trained  
crews within helicopter undersea warfare 
squadrons serving aboard aircraft carriers 
and the aviation ships of amphibious 
ready groups.

Currently equipped with MH-60S 
Knighthawk helicopters, designated 
undersea warfare crews are trained to 
conduct day and night CSAR and naval 
special warfare operations support in 
hostile environments. This includes small 
arms and IR missile threats, with additional 
training in day and night nap-of-the-earth 
and terrain-masking flight profiles.

USAF PJs and navy rescue swimmers 
are critical members of CSAR helicopter 
crews. PJ training takes nearly two years 
to complete and has the highest attrition 
rate in the US military. Following initial 
selection and training, PJs complete basic 
airborne and military free-fall procedures, 
paramedic certification, and survival 
evasion resistance and escape training. 
Finally, after learning specific helicopter 
crew member duties, including hoist 
operations, they complete an 
apprenticeship period before being 
declared fully operational. The system for 
navy rescue swimmers is similar and 
takes a year or more to complete.

In a CSAR recovery operation, the role of 
PJs and rescue swimmers is to make 
contact with and secure survivors on the 
ground or in the water. They verify their 
identity and perform any required medical 
stabilisation, before ensuring safe transfer 

US capabilities 
continued to 
mature over the 

years into the formidable 
forces now recognised 
today as essential elements 
of any air campaign over 
hostile territory.
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With a crew of six, the HH-101A has 
additional seating for up to eight troops or 
survivors, and is equipped for aerial 
refuelling from air force KC-130Js.

Italian Navy frontline CSAR capability 
resides in eight Leonardo AW101s and ten 
NH90TTHs, primarily focused on 
supporting the amphibious landing force 
and naval SOF. Other embarked navy 
AW101s and NH90NFHs can also conduct 
CSAR if required.

Conspicuous in the absence of dedicated 
CSAR capability is the UK, which primarily 
relies on US forces during combined 
operations. If available, the limited Chinook 
Mk 6 assets found in the RAF’s No 7 
Squadron can be tasked for CSAR on top of 
their primary SF support role.

Learning lessons
Russia’s extensive air campaign in Syria since 
late 2015 launched an effort to rapidly 
develop and deploy effective CSAR capability.

This was pointedly brought home by the 
November 2015 downing of a Russian 
Sukhoi Su-24 bomber by a Turkish Air Force 
F-16 along the Turkish border. Following a 
successful ejection, the pilot was killed in 
his parachute by fire from Syrian opposition 
fighters, while the navigator landed safely 
and evaded capture.

Two Russian Mi-8AMTSh aircraft 
attempted to find and recover the crew,  
but one was badly damaged by small-arms 
fire from Syrian militants, killing a naval 
infantryman on board and necessitating  
an emergency landing. Survivors and the 
casualty were subsequently recovered by 
the other helicopter and the abandoned 
aircraft was destroyed with a US-made 
BGM-71 TOW missile fired by Syrian rebel 
forces. Russian forces then planned and 
executed another recovery operation in 
concert with Iranian-led forces in the area, 
using Russian helicopters and close air 
support (CAS).

In the aftermath of this incident, Russian 
CSAR operations in Syria were overhauled 
and beefed up with additional assets and 
personnel. They now more closely mirror 
those of the USAF, with improved 
procedures, communications, intelligence 
and on-call CAS, including attack helicopters. 

While naval infantry and other SF 
operatives continue to support the mission, 
the Russian Air Force has trained and 

deployed specialist operators of its own 
similar to American PJs.

The Mi-8AMTSh is still the platform of 
choice. It is rugged and dependable, with a 
generous payload, as well as being heavily 
armed and armoured. 

Presumably, lessons learned in Syria will 
be applied to further improve Russian CSAR 
capability in other theatres, such as eastern 
Ukraine. For example, a feature of Russia’s 
war in Syria is the need for personnel 
recovery in combat conditions beyond just-
downed aircrew.

The proliferation of Russian SF teams, 
advisers, combat controllers, 
communicators, logisticians and 
intelligence operatives scattered across the 
battlespace stipulates an ability to recover 
injured or isolated personnel in potentially 
high-risk circumstances.

Hostile territory
The Israeli Air Force established a 
dedicated CSAR capability in the form of 
Unit 669 at Tel Nof Air Base after the 1974 
Yom Kippur War. Its primary mission is 
locating and recovering downed aircrew.

While it does not operate any helicopters, 
the unit provides specialists that work 
closely with CSAR-certified aircrews in the air 
force, drawing on two Lockheed Martin 
CH-53 Yasur squadrons co-located at Tel 
Nof, and the Sikorsky UH-60 squadrons at 
other air bases.  

KC-130H tankers support the Yasurs in 
CSAR operations with aerial refuelling and 
can act as airborne C2 and 
communications platforms. While the 
extensive Yasur 2025 upgrade applied to 

Israeli CH-53s a decade ago was effective, 
the airframes date from the 1970s and 
urgently require replacement. 

A version of the Bell-Boeing MV-22 
Osprey tiltrotor was under consideration, 
but the concept was shelved in 2015, 
leaving Sikorsky’s CH-53K as the most 
likely successor, with potential deliveries 
from the early 2020s.

Unit 669 operators are trained similarly 
to USAF PJs, undergoing extensive 
medical and combat instruction. Specially 
qualified doctors and paramedics provide 
inflight emergency medical treatment to 
recovered personnel. 

For Israel, the CSAR/personnel recovery 
mission covers more than just downed 
aircrew, with many known recoveries 
involving compromised SF teams and 
individual soldiers cut off from their units in 
hostile territory such as Lebanon. Aircrew 
are the primary focus though. Adversaries 
throughout the region put a high premium 
on capturing Israeli flyers.

Heavy losses
Elsewhere, the continuing Saudi Arabian-
led air campaign against Yemen that 
kicked off in 2015 further illustrates the 
vital importance of a CSAR component. 
Best estimates available indicate that as 
of December 2017 at least 11 coalition 
helicopters and eight fast jets were lost  
in Yemen operations. The breakout of 
accidents versus shootdowns is not clear, 
but most were Saudi, amounting to eight 
helicopters – seven Boeing AH-64 Apache 
attack helicopters and one unknown 
platform – and two jets. The UAE lost 

A French Air Force exchange pilot in the cockpit of an HH-60G Pave Hawk. (Photo: US DoD)
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three helicopters and three jets, while 
Bahrain, Jordan and Morocco each lost a 
single fighter. 

The extent to which there were CSAR 
operations in connection with these losses is 
not known, although both Saudi Arabia and 
the UAE are believed to have helicopter 
assets forward deployed. These are most 
likely the 11 Saudi Airbus H225M Caracals 
from 99 Squadron based at Khamis Mushait. 

A number of KC-130H/J tankers are 
available to support the Caracals if required. 
The Royal Saudi Air Force also operates a 
number of Bell 412s in the SAR role, which 
may also be actively supporting the air 
campaign. Royal Saudi Land Forces Black 
Hawks probably recovered survivors from 
Apaches lost in Yemen. 

Intriguingly, various sources have reported 
on and published photographs of what 
appear to be Saudi-operated, CSAR-equipped 
Sikorsky S-92s in Djibouti, where they are well 
positioned to cover coalition strikes into 
eastern Yemen. These dull grey aircraft are 
equipped with a FLIR system, missile launch 

detection system, flare dispensers, machine 
gun mounts and a rescue hoist.

Speculation suggests they were originally 
procured for the Saudi Ministry of Interior, but 
given the urgent demand for additional CSAR 
assets, a number were transferred to the 
RSAF, probably to 99 Squadron. 

With the air campaign in Yemen likely to 
continue, and with the prospect of additional 
large-scale operations elsewhere, clearly the 
RSAF needs more CSAR assets, probably in 
the form of a second dedicated squadron. 
This could mean additional H225M Caracals, 
an order for more Sikorsky S-92s or perhaps 
a number of new Sikorsky HH-60W CRHs.

Constant evolution
Operational requirements for CSAR assets 
are expected to produce a continuing 
increase in specialised rotorcraft platform 
development and procurement for the 
foreseeable future. 

While France, Italy, the US and a few 
other countries that already field CSAR 
forces will continue to evolve, taking 

advantage of new technology and lessons 
learned on operations, other armed forces 
are actively building or upgrading capability, 
including China, Germany, Japan, Russia 
and Saudi Arabia.

For many militaries, CSAR helicopter 
requirements and missions overlap with 
support for sophisticated special operations 
and low-level counter-insurgency 
operations, as well as national SAR 
responses, all of which require the ability to 
operate around the clock in a variety of 
demanding environmental conditions. 
Manufacturers are aware of the potential to 
market existing platforms with the 
appropriate sensors, systems and weapons 
for advanced CSAR.

Reflecting the complex nature of 
requirements and the diversity of 
competing manufacturers, we can expect 
further refinements to proven CSAR 
platforms such as the H225M, AW101 and 
HH-60W, along with new entries in the field, 
such as the Bell 525M and Russian 
Helicopters Mi-38. ■
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OEMs have long had their 
sights on the Southeast Asian 
market, where militaries are 
looking both to modernise 
existing fleets and replace 
ageing squadrons, and the 
last two years have certainly 
given cause for much 
optimism. By Gordon Arthur

I n DH Jan-Feb 2016 (p10) a feature on 
Southeast Asian prospects concluded 
that there was ‘a bright future for 

ASEAN’s military helicopter market’. Indeed, 
the past 24 months have borne out  
that assessment, with a number of new 
helicopter deals signed and numerous 
aircraft delivered.

Singapore has progressed 
modernisation of its military helicopter 
fleet with two orders logged. The Republic 

of Singapore Air Force (RSAF) will receive 
H225Ms from Airbus Helicopters – DH 
believes the figure is 16 units – to replace 
two squadrons of AS332/532 Super 
Pumas, while existing Chinooks will be 
supplemented by ten CH-47Fs.

In a November 2016 announcement,  
the Singaporean MoD (MINDEF) said the 
H225M and CH-47F possess better lift  
and reach, enabling the RSAF to meet 
requirements more efficiently, with fewer 
helicopters and personnel.

Media reports suggested prior to  
the announcement that Leonardo 
Helicopters’ AW101 and Airbus’ H225M 
had been shortlisted for the former 
requirement. The H225M’s selection 
could have been influenced by the 
opportunity for a smooth transition for  
the RSAF from the Super Puma. 

Fleet force
With the new fleet to be introduced  
by 2020, the H225Ms will perform 
underslung load, troop lift and CSAR 

roles, as well as operating at sea from 
amphibious vessels, frigates and Littoral 
Mission Vessels (LMVs). 

It is unknown whether the RSAF has 
chosen a refuelling probe, an item that 
would see the air force’s Helicopter Group 
take on new skills and capabilities. Current 
Super Pumas are maintained by ST 
Aerospace, whose knowledge of the 
airframe will be retained and put to 
advantage in the new platform. 

Fabrice Rochereau, Airbus Helicopters’ 
VP and head of sales for Southeast Asia 
and Pacific, told DH that the ‘dynamic’ 
region is important for his company. While 
he could not divulge details of the RSAF 
buy, he said it was an ‘iconic sale’ and 
represented the largest regional contract 
since Australia’s Tiger order.

Rochereau noted there are 880 Airbus 
military helicopters serving in Southeast 
Asia, constituting 17% of the regional fleet. 
While regional spending is increasing,  
he said ASEAN acquisitions tend to be  
in smaller and recurrent batches as 

A Sikorsky UH-60L Black Hawk of the RTA, which flies 
a mixed fleet of UH-60Ls and UH-60Ms, purchased in 
small batch orders. (All photos: author)
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The RSAF also operates Sikorsky S-70B 
Seahawks for the navy. Two extra aircraft 
were delivered in 2015, adding to six 
commissioned in 2011. The new 
helicopters will probably work closely with 
the Independence-class LMVs.

Diverse suppliers
The kingdom of Thailand operates the  
most eclectic rotary-winged fleet in all of 
ASEAN, with just about every major OEM 
represented somewhere in the armed 
forces, including Airbus, Bell, Enstrom, 
Leonardo, Mil and Sikorsky. Of course, this 
raises genuine questions over fleet support 
and why the armed forces resorted to such 
a variety of suppliers.

Over the past two years, there have  
been considerable numbers of orders and 
deliveries. Beginning with the Royal Thai 
Army (RTA), in December 2016 Leonardo 
delivered six AW139s to round out a fleet  
of ten that was initiated in 2012. The six 
extras had been ordered in 2015 for $80 
million for the 1st Aviation Battalion for 
utility and general transport missions.

Additionally, on 19 August 2016, the RTA 
signed a contract for five Leonardo AW149s 
with a budget of $92.8 million to replace 
aging Bell UH-1Hs that are being phased 
out of service. Deliveries commenced in 
2017, with platforms being used for utility, 
SAR, medevac and troop transport tasks.

Thailand has also been a happy hunting 
ground for Airbus Helicopters. Early in 

2016, the RTA received six H145s for VIP 
transportation. The previous year, Thailand 
acquired two H155s for surveying and 
mapping along national borders, as well as 
SAR and other missions.

The army’s 1st Airmobile Company  
is operating eight Airbus AS550 C3e 
platforms fitted with FN Herstal HMP400 
gun pods and FZ220 70mm rocket 
launchers. These Fennecs conduct armed 
reconnaissance missions, forward air 
control, close air support, cavalry convoy 
escort, suppressive fire missions and 
support of drug-suppression units. 

The RTA will need more Fennecs in the 
future to replace ageing UH-1 gunships of 
the 2nd Airmobile Company. Indeed, the 
army needs 30-plus helicopters to replace  
a fleet of more than 100 Hueys that are 
gradually being withdrawn. The RTA also 
flies six Airbus UH-72A Lakotas.

It retired its six Boeing CH-47D Chinooks 
in 2016, with most of their transportation, 
tactical support and SAR missions 
assumed by Sikorsky Black Hawks and 
Russian Helicopters Mil Mi-17V-5s. It 
received two of the latter in late 2015, 
boosting its inventory to five. The service 
requires up to a dozen extras and, to 
sweeten the Mi-17V-5’s appeal, Russia  
has proposed establishing an in-country 
maintenance centre.

The RTA will order four more  
UH-60M Black Hawks after receiving US 
Congressional approval last year. This will 

militaries can often only afford to buy 
fleets piecemeal. 

‘Most of the time when they go in a 
direction, recurrent orders are for the same 
type,’ said Rochereau, explaining this was 
because customers are now more conscious 
of commonality and life-cycle costs. Of 
course, this could auger well for a follow-on 
Singaporean contract for more H225Ms.

Turning to the deal for ten Boeing 
CH-47F Chinooks, this will permit the RSAF 
to withdraw six CH-47Ds used by the 
Peace Prairie training detachment in 
Texas. The RSAF will continue to operate 
ten CH-47SD versions in Singapore, all 
fitted with long-range 2,068l fuel tanks 
and nose-mounted radar. 

Chinooks are important to Singapore’s air 
projection capabilities, as well as helping 
maintain a large flight information region by 
serving as a long-range SAR platform.

The CH-47SDs are being modernised, 
most likely by ST Aerospace, with new 
antennas and fairings for radar-warning 
receivers, chaff and flare dispensers, and  
a dome mounted on the left mid-fuselage. 
The latter likely houses a secure data  
link that enables the RSAF to maintain 
communications when operating out  
of radio range. The flight console was 
revamped with a colour glass cockpit too, 
and DH understands the engines were 
included in the upgrade.

Mindful modification
The RSAF also operates 20 Boeing AH-64D 
Apaches that began entering service in 
2002, with the fleet now undergoing 
numerous modifications similar to the 
Israeli AH-64D-I Saraf standard. The most 
distinct upgrade is installation of two 
SATCOM domes on the wingtips, at least 
three chaff and flare housings along the 
tail boom, and possibly a further two on 
the wing trailing edges.

Discussing this Apache modernisation 
that is expected to take a few years, MINDEF 
told DH: ‘The upgrading programme involves 
equipping the AH-64D with a helicopter 
integrated electronic warfare system to 
enhance survivability, and SATCOM for more 
robust communications.’ 

It is highly possible the electronic 
warning system is based on Elbit Systems’ 
Passive Airborne Warning System or the 
Elisra Seraph system.

A Kamov Ka-28 helicopter of the Vietnam People’s Navy embarked aboard the Gepard-class frigate 
VPNS Dinh Tien Hoang.
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enable the army to field a complete 
squadron of 16 Black Hawks in the 9th 
Aviation Battalion located in Lopburi. 

RTA chief Gen Chalermchai Sitthisart told 
reporters in June 2016: ‘Recently… the 
programme continued when the US 
government gave approval to unfreeze  
its cooperation with the Thai army, and so  
it is expected to buy four more helicopters 
under US Foreign Military Sales with a 
budget from the 2018 fiscal year.’

The Royal Thai Air Force (RTAF) received 
four H225Ms by August 2015, and 203 
Squadron uses them for SAR, CSAR, troop 
transportation, medevac and other missions.

A pair of H225Ms was delivered in 
2016 and another two are on order for 
delivery next year. In all, the RTAF is 
planning on 16 SAR helicopters to replace 
17 40-year-old UH-1Hs, with Rochereau 
voicing hope that he would sell more 
H225Ms in the next two years.

Five H145M light utility helicopters 
arrived at the Royal Thai Navy’s (RTN) 
U-Tapao Air Base in September 2016  
to join 202 Squadron. Apart from 
transportation, the H145Ms are used as 
light attack platforms to support Thai 
marines and riverine operations, with  
two MAG 58F 7.62mm machine guns,  
and possibly 70mm rockets and other 
weapons in the future. Significantly, the 

RTN was the H145M’s first foreign 
customer and it expects to buy more to 
replace its Bell 212 fleet.

Fierce competition
OEMs are aligning themselves for an RTA 
attack helicopter RfP due for release in 
early 2018. The army possesses seven 
AH-1F helicopters, but only a couple are 
reportedly operational. Turkish Aerospace 
Industries (TAI) feels buoyant about its 
prospects for this competition for six 
aircraft, plus future options. Seeking a 
foothold in the Southeast Asian market, 
TAI was pushing its T129 Atak at 
November’s Defense & Security exhibition 
in Bangkok after having responded to an 
earlier RfI.

However, the competition will be stiff. 
Other likely contenders are Bell’s AH-1Z 
Viper, Boeing’s AH-64E Guardian, Kamov’s 
Ka-52 Alligator, Leonardo’s AW129, 
Airbus’s H145M and Mil’s Mi-28. 

Given Thailand’s current love affair with 
Chinese equipment, Beijing could offer the 
Z-10 as well. However, sources in Thailand 
indicate the RTA is disinterested in 
Chinese-made helicopters given their 
unknown reliability.

Rochereau said Airbus Helicopters will 
push the H145M instead of the Tiger 
because it is more multirole and has fewer 

non-recurring costs given the small number 
sought by Thailand.

A Boeing spokesperson obliquely 
confirmed interest too: ‘There are at least 
three tenders from ASEAN customers 
forthcoming in the next two years for both 
attack and utility helicopters. Boeing is in 
close contact with all of these customers, 
offering the AH-6i light attack, AH-64E 
Apache and CH-47F Chinook.’

Additionally, John Woodbery, Bell 
Helicopter’s military programmes director 
for Asia, told DH: ‘Bell is seeing robust 
interest around the region for combinations 
of the UH-1Y utility and AH-1Z attack 
helicopters to meet a number of varying 
mission profiles.’ Noting that any potential 
FMS is a government-to-government 
transaction, he could not discuss any Thai 
offer, however.

Nevertheless, Woodbery added: ‘Bell 
Helicopter’s AH-1Z and UH-1Y are attractive 
to those countries as they are the only built-
for-maritime-purpose, marinised-at-point-of-
manufacture, attack and armed utility 
helicopters. As such, the appreciation for 
the marinised features of these aircraft  
has attracted the attention of customers 
who would have normally procured any 
commercial helicopter repurposed for 
military use, or another “attack helicopter” 
designed for land combat, and would have 
discovered the incompatibility with service 
at sea post-sale.’

Bell’s representative admitted: ‘The 
AH-1Z and UH-1Y are new aircraft and it 
has taken a little time for the word to get 
out, but as they become more visible on 
their deployments around the world, we 
could see new customers who fully 
appreciate their capabilities, especially 
their amphibious capabilities.’

Manila market
Whilst on the topic of attack helicopters, 
the Philippines has recognised the need  
for more twin-engine armed platforms after 
the bitter five-month fight for Marawi on 
Mindanao. Armed AW109E Powers, of 
which the Philippine Air Force (PAF) has 
eight, were used in that conflict.

The Department of National Defense, 
echoing President Rodrigo Duterte’s 
promise in November, said the PAF needs 
24 attack helicopters suitable for counter-
insurgency missions. No RfI has been 

Three of the RMAF’s Airbus Helicopters H225Ms can be seen here flying over Langkawi during the 
LIMA exhibition. 
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issued, but funding will come via the 
modernisation programme’s Horizon 2 
covering 2018-22.

Because of a constrained budget, Manila 
is obviously not in the market for a top-
drawer solution like the Apache. Instead, 
Philippine requirements could be met by 
additional AW109s or the H145M. 
Incidentally, the call for twin-engine 
platforms eliminates the likes of the Boeing 
AH-6i and MD Helicopters MD 530G. 

Airbus demonstrated an H145M in the 
Philippines in late 2017, and Rochereau 
confirmed it is being promoted to Manila as 
a light attack helicopter, with systems such 
as laser-guided rockets, missiles, machine 
guns and FLIR. ‘We believe the air force is 
interested in the H145M,’ he claimed.

Duterte has enthusiastically embraced 
China and Russia in recent times, but only 
a bold commentator would imagine the PAF 
flying an armed platform from either of 
these countries any time soon.

Meanwhile, Bell delivered the last of 
eight 412EPs to the PAF in August 2015. 
Building on this, the company appears to 
have cornered a follow-on order for 16 Bell 
412 combat utility helicopters. Manila and 
the Canadian Commercial Corporation are 
believed to have signed an implementing 
arrangement last July. 

Woodbery commented: ‘For Bell 
Helicopter, ASEAN is an important market. 
The region is comprised of nations with 
unique security needs that Bell, more than 
any other aircraft manufacturer, is best 
situated to serve… We have made it a 
priority to strengthen our relationship  
with government and industry leaders 
throughout the region.’ 

It is critical that OEMs provide timely 
maintenance support when militaries 
acquire their products, and Woodbery  
said of Bell: ‘As a matter of contractual 
agreement, Bell will provide field service 
representatives to assist with technical and 
logistical tasks… Bell continues to be the 
world’s leader in customer care for military 
and commercial sales.’

The Philippines will later become an AW159 
Wildcat user following a $115 million deal 
inked in early 2016. The Philippine Navy (PN) 
will use them for ASW, anti-surface warfare 
and other tasks aboard two new frigates.

Mission equipment includes a dipping 
sonar, Seaspray 7000 radar, FLIR, Link 

16-compatible data link, Blue Shark 
torpedo launchers, Spike NLOS missiles, 
12.7mm machine guns and external 
rescue hoist.

This sale capped off a very successful 
campaign in the Philippines for Leonardo, 
with the PN already operating five 
AW109E Powers.

Scouting for platforms
After the Malaysian Army had sought 
attack helicopters for years, the country’s 
defence minister confirmed an $82.6 
million purchase of six MD 530G light 
scout helicopters in January 2016. 
Speaking at the LIMA exhibition last 
March, Craig Kitchen, chief commercial 
officer of MD Helicopters, promised the 
army would receive its first and possibly 
second MD 530G before the end of 2017, 
instead of the original schedule of 
December 2016. Kitchen put the delay 
down to straightening out contractual 
issues and gaining certification for Kuala 
Lumpur’s customised options. However, 
this revised schedule was not met  
either, with DH understanding that the 
Malaysian government has been late in 
its payments.

Malaysian MD 530Gs have a  
glass cockpit with improved mission 
management system. Armaments include 
Dillon Aero M134 mini-guns, pods for 
guided/unguided rockets and the FN 
Herstal RMP gun pod. Harris radios, L3 

Wescam FLIRs and Thales Scorpion helmet-
mounted cueing systems were all selected. 

The MD 530Gs will operate under the 
East Sabah Security Command in a region 
where a Filipino rebel incursion occurred 
in 2013.

Malaysia also operates an elderly fleet, 
estimated at 27, of Sikorsky S-61A-4 Nuri 
helicopters. MRO provider Airod signed an 
MoU with Heli-One in April 2016 that paved 
the way for the Royal Malaysian Air Force 
(RMAF) to extend the Nuris’ lives by 15 
years. This course of action was foisted 
upon the service because funds have 
permitted only 12 H225Ms to be acquired 
to date. 

Airod is performing this upgrade that 
includes, amongst others, the UNS-1Lw 
flight management system and EFI-890H 
flight displays from Universal Avionics 
Systems, a EuroAvionics EuroNav 7 mission 
computer and Telephonics RDR-1600 
search radar.

The modernised flight deck will enable 
the helicopter to fly in all weather and 
day/night conditions. The first S-61 
installation was completed by March 
2017. The army air corps will eventually 
receive 12 Nuris, with the rate of 
handover dependent on the pace of their 
scheduled MROs.

Common ground
Incidentally, the purchase of the H225M by 
Indonesia, Malaysia, Singapore and 
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Thailand results in commonality within  
and amongst neighbouring forces as they 
share experiences. Rochereau 
acknowledged self-reliance is important 
for countries, and it is Airbus’s company 
policy to establish industrial footprints to 
support this aspiration. 

Therefore, Airbus Helicopters has MRO 
facilities in Indonesia and Malaysia, and is 
initiating one in Thailand.

The Royal Malaysian Navy’s (RMN) future 
acquisition of ASW helicopters remains 
subject to funding being available, admitted 
the navy chief in March 2017. Adm Ahmad 
Kamarulzaman said their acquisition ‘is  
in the plan, as we have always said,  
but obviously the plan is based on the 
affordability of the government in regard to 
implementing the programme’.

The RMN has a long-term requirement for 
at least six ASW helicopters, although no 
formal tender has emerged.

The Royal Brunei Air Force was 
operational with 12 Sikorsky S-70i Black 
Hawks by early 2015. However, Brunei’s 
promise to donate four older S-70As to the 
RMAF was later rescinded.

Indonesian interest
Indonesia is the only Southeast Asian 
nation boasting a helicopter assembly 
capacity, this coming from PT Dirgantara 
Indonesia (PTDI). Airbus has supplied six 
H225Ms to the Indonesian Air Force for the 
CSAR role, with first delivery in late 2016 
after customisation in-country. There is 
believed to be a requirement for ten more 
to complete a squadron.

Meanwhile, the Indonesian Navy bought 
11 AS565 MBe Panthers via a November 
2014 contract. They are configured for ASW 
with an L3 DS-100 HELRAS dipping sonar 
and Leonardo A244/S torpedoes. Two had 
been delivered by early December, and 
deliveries will run through to early 2018.

In November 2014, the Indonesian Army 
(TNI-AD) received the first of 12 Airbus 
Fennecs. The army ordered six single-
engine AS550 C3 and six twin-engine 
AS555 helicopters, with six delivered  
by the end of 2017. PTDI fitted mission 
equipment such as machine guns and 
rocket pods to two armed aircraft handed 
over in January 2017.

Following the placing of a $295.9 
million FMS order in January 2015, the 

TNI-AD began receiving the first of eight 
AH-64E Apache Guardians in late 2017. 
Final deliveries are slated for February 
2018. Indonesia has also expressed 
interest in Chinooks.

A Boeing spokesperson told DH: ‘With  
the AH-64 Apache deliveries and potential 
future follow-on sales, the focus will be the 
right solutions to deliver best-value mission 
readiness to customers through total 
support solutions and training during the 
life cycle of their platforms, in addition to 
offering Boeing’s full spectrum of products 
and services, including: aircraft 
maintenance, modification and upgrades; 
supply chain management; and engineering 
and logistics support.’

Discussing the regional market, Boeing 
noted ‘ASEAN has significant potential in 
growing the military helicopter market. 
Boeing is seeing interest in capabilities that 
can aid in reconnaissance and attack, such 
as the AH-64 Apache and AH-6i, as well as 
the CH-47 Chinook and [the Bell-Boeing] 
V-22 Osprey for humanitarian assistance 
and disaster relief, SAR and general 
mobility needs across remote island and 
ocean territories in the region.’

Finally, Russian Helicopters successfully 
overhauled two army Mi-35P attack 
helicopters, returning them to Indonesia 
last August. The TNI-AD’s 31st Squadron 
operates five Mi-35Ps.

Outside influence
A little clarity emerged about Laos’s  
rotary-winged fleet in 2016, with news  
that Russian Helicopters had signed  
a four-year contract to repair Lao  
People’s Liberation Army Air Force 
(LPLAAF) helicopters. 

This included refurbishing four Mi-17s 
(two Mi-17-1Bs and two vanilla Mi-17 
types). Vientiane operates quite a number 
of Mi-17s, including the Mi-17-1V and 
M-17V-5. Many are no longer serviceable, 
with the Laotian fleet dogged by crashes 
and sustainability issues. In addition, the 
LPLAAF operates approximately eight 
Chinese-built Z-9 helicopters.

Cambodia is heavily influenced by China, 
one result being that the Royal Cambodian 
Air Force acquired a dozen Z-9 platforms 
(six Z-9B utility, two VIP and four Z-9W 
attack variants). China lent Cambodia $195 
million in August 2011 to buy these aircraft. 
A couple of Mi-26s and six Mi-17s are also 
listed in the inventory.

The Vietnam People’s Air Force relies 
on Russian equipment, predominantly the 
Russian Helicopters’ Mi-8/Mi-17/Mi-171 
types, but Rochereau said Airbus 
Helicopters is talking to the service about 
training helicopter requirements. He 
noted that US companies are pushing 
hard in Vietnam, but he sees ‘good 
potential’ for his company there. Amongst 
others, the Vietnam People’s Navy fields 
seven Russian Helicopters Ka-28s that 
Ukraine helped upgrade.

Myanmar has a newfound taste for 
Western equipment; since 2011 it has 
received 14 new helicopters of four 
different types. In June 2015, for example, 
the Myanmar Air Force received one 
Russian Helicopters Mi-35P, at least three 
Airbus AS365N2 Dauphins and three Bell 
206 Jet Ranger IIIs. 

The Dauphins conduct SAR, medevac 
and maritime reconnaissance missions, 
while the Bells are basic trainers for pilots 
transitioning to larger Russian types. In 
December 2016, the air force inducted four 
H120 Colibris in a ceremony marking the 
service’s 69th anniversary. It is unclear how 
these additions from Western OEMs came 
about because Myanmar faces embargos 
by both the EU and US Commerce 
Department on arms and related materiel.

The airworthiness of Myanmar’s 
hotchpotch fleet is poor. In 2016, DH 
reported that Russian Helicopters had been 
contracted to repair four Mi-35Ps. The first 
was repaired in Russia and handed back  
to the Myanmar Air Force last year; the 
remaining three are being modernised in 
Myanmar by Russian technicians. ■

OEMs are 
aligning 

themselves for 
an RTA attack 
helicopter RfP due 
for release in early 
2018. 

DH-01-18_p12-18_ASEAN.indd   18 1/25/2018   12:28:51 PM



19WWW.DEFENCEHELICOPTER.COM VOLUME 37  NUMBER 1  JANUARY/FEBRUARY 2018  DEFENCE HELICOPTER

T here are a number of demands that 
customers place on EO/IR systems 
in the rotary-wing market, according 

to Adam DeAngelis, director of marketing 
for FLIR Surveillance, which produces a 
range of airborne imaging sensors in its 
Star SAFIRE family.

There are standard surveillance-type 
activities, for instance, for which the IR 
sensor is particularly useful during night-
time operations. ‘It is a surveillance 
system, so you are going to be detecting, 
recognising and identifying targets,’ 
DeAngelis said. 

‘While you may have information on the 
target, you still need to verify it. That’s where 
it can be essential to have multispectral 
imagery such as colour, thermal, shortwave 
IR, as well as low-light sensors.’

EO/IR sensors for military helicopters have advanced in 
various ways in recent years, as manufacturers look to 
strike the optimum balance between capability, size  
and weight. By Gerrard Cowan

IMAGING PAYLOADS

That is also true for the CSAR and 
medevac role when locating people, 
especially if they are static: ‘The infrared 
sensor will pick out heat, whether they 
[are] people, vehicles or other threats – 
everything has a thermal signature.’

He added that all modern systems 
would be combined with geolocation 
technology, ‘which will provide precise 
location data of the targets’. 

Demand and diversity
EO/IR sensors are used across a range of 
domains and platforms, from ships to fixed-
wing aircraft. Helicopters present a unique 
challenge for the systems, as the platforms 
have natural limits in terms of the amount 
of weight they can carry. ‘That’s especially 
true for mission helicopters that are getting 

more armour and search and rescue gear 
or military equipment, or more flight 
equipment being integrated onto the 
aircraft as new technologies emerge,’ said 
DeAngelis. ‘All of this is a good thing, but 
weight starts to become an issue.’

This is particularly true for smaller 
aircraft, such as light attack helicopters. 
FLIR has worked to keep the weight of its 
sensors as low as possible. The Star 
SAFIRE 380-HD weighs less than 44kg 
and the Star SAFIRE 380-HLD – which 
includes a laser designator – is about 
46kg. DeAngelis told DH that it is 
important to bear in mind the height of  
the product when considering size, rather 
than the diameter alone.

However, the company has taken size 
and weight reduction a step further 

The Brazilian Navy’s Airbus H225M with a 
nose-mounted FLIR Systems Star SAFIRE III 

EO/IR sensor turret. (Photo: Helen Haxell)
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sometimes even in the big helicopters you 
don’t need a big payload, because the 
scenarios don’t require it.’

The nature of the mission will affect the 
precise payload, he explained. ‘Different 
activities and different needs will let us 
choose different payloads and different 
sizes and weights for the payloads. If it’s a 
military helicopter it might have radar, so 
you have less capability [that needs to be 
added to] the electro-optic payload. You 
need to tailor each suite for the specific 
needs of the customer.’

The technology has advanced 
significantly over the years, Bahat added, 
meaning that a 20cm payload today is very 
different from the same-sized system a 
decade ago. The sensor is more advanced, 
and the computing power in particular has 
developed. ‘We can do a great deal of 
image enhancements today in the payload, 
whereas five or ten years ago we had to do 

them in a computer that was attached to 
the payload,’ he said. 

Furthermore, the materials used in 
payload design have become more 
lightweight, and the actual designs have 
improved. Specific models are available for 
optimum use in individual platforms, from 
helicopters to UAVs.

‘The computing power helps a lot. The 
design level is much improved, the materials 
are better, the sensors are better, and we 
have more sensors,’ Bahat said. ‘Ten years 
ago, you couldn’t envision a payload with a 
day, night and SWIR [shortwave IR] sensor – 
today this is common for any payload.’

He highlighted mechanical stabilisation 
as a particular emphasis for helicopters,  
in contrast to ground or naval use. 
‘Stabilisation is the first priority,’ he said. 
‘Otherwise you will have a very, very shaky 
image, over whatever distance you use  
the payload.’

Also addressing size as a primary 
consideration, Nir Bar-Natan, marketing 
director at manufacturer Controp Precision 
Technologies, explained that when the 
company started out in the UAV industry 30 
years ago, it was ‘very critical [in that 
market] to be small weight and compact’. 

Controp’s major focus is the iSky family, 
primarily the iSky-20, -30 and -50, all of 
which are available in HD versions in their 
day cameras. The company is working to add 
HD to the thermal imaging side as well, 
particularly on the larger iSky-50, with plans 
to make this available early in 2018.

with the Star SAFIRE 380-HDc and HLDc. 
These compact versions are about 40% 
lighter than FLIR’s standard products. They 
retain the same overall features as the 
larger models and a significant portion of 
the range capability.

‘We kept the design principles – we 
implemented an HD, IR and EO sensor that 
has three quarters of the range capability, 
and we kept in a long-range HD telescope 
sensor that has the same capability as the 
380,’ said DeAngelis. 

‘This size, weight, power and cost 
advantage allows the user to work within 
restricted weight requirements and 
budgets without significantly sacrificing 
the always crucial performance 
component.’

Acknowledging that cost can be an issue 
for operators with limited funding, he 
added: ‘In some places, the price is really 
sensitive and [customers] do want a  
lower-cost system, without sacrificing the 
performance. In those places, we’re seeing 
huge demand for the HDc and the HLDc.’

Size matters
There is always a trade-off between size, 
weight and image quality, said Naveh 
Bahat, director of EO R&D and business 
development at IAI’s Tamam division.

The company has three major product 
lines in the EO/IR space for helicopters, 
with differing sensors and ranges: the 
Multi-mission Optronic Stabilised Payload 
(MOSP), which has a 38cm diameter; the 
POP300 range of 25cm payloads; and the 
20cm MiniPOP. 

‘In small helicopters, we will normally 
install the MiniPOP, because it weighs  
less than 5kg,’ Bahat said. ‘In very big 
helicopters, we will install the MOSP, but 

IMAGING PAYLOADS

The materials used in payload 
design have become more 

lightweight, and the actual designs have 
improved. Specific models are available for 
optimum use in individual platforms, from 
helicopters to UAVs.

Elix-IR is designed to utilise the IR spectrum to combat MANPADS. (Photo: Thales)
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‘On the thermal camera, it’s becoming 
more popular,’ Bar-Natan said. ‘It is more 
expensive, but the customers are willing to 
pay the price, so most companies are 
developing a high-definition thermal imager.’ 
The advantage of HD is increased situational 
awareness, ‘because you can get a wider 
field of view with the same resolution’. 

Bar-Natan also pointed to growing 
demand for SWIR sensors. He told DH that 
this is more concentrated in land and 
maritime platforms at present, although 
there is increasing interest from the airborne 
side. Controp expects SWIR to become more 
popular in helicopters, and so is planning to 
integrate this into its iSky range.

A complete solution
Customers have two major requirements 
today when they acquire a new payload, 
said Yogev Dahan, senior director of the 
Elbit Systems EO ISTAR business unit.

First, they want to maximise the 
performance of the optical sensors, and 
detectors are improving all the time, he said. 

‘The requirement is to work in harsh weather 
conditions, adverse weather conditions, 
when you have sand, dust, haze, as well as 
at night,’ he said. ‘It means that you need to 

do more than just having a thermal imager 
and a visible channel.’

Dahan highlighted the importance of 
SWIR from this perspective: ‘SWIR can 
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work in harsh weather conditions, during 
haze and in dust. Because of that, you can 
have better imaging at greater distances  
at all times.

‘Nowadays, if we look at the requirements 
around the market in the field of optics and 
detector suites, we see that all the latest 
programmes around the world are 
demanding SWIR technology. You cannot 
really call it a next-generation payload if  
you don’t have SWIR.’

Secondly, customers expect advanced 
image enhancement and processing, he 
said, with image blending and video 
overlays. ‘At the end of the day, the 
customer expects to get a very good optical 
image out of the payload, in which you 
maximise the images the payload is giving 
you. We see it as a jump from being just an 
optics system to the level of a real ISTAR 

system, which gives the customer a 
complete solution.’

Elbit has long been active in the EO/IR 
market, particularly through its Compass 
range of products. The company launched 
the new Spectro XR 38cm payload at the 
Farnborough International Airshow in 
2016, with the rotary-wing sector seen as 
a major potential market for the system.

Dahan explained that the idea is to 
provide the capability of a 51cm turret in a 
38cm size, which could appeal to helicopter 
customers due to SWaP requirements. 

The Spectro XR also has GPS, digital 
video recording and a moving map, 
according to Elbit. It fuses medium-
wavelength IR, near IR and SWIR, as  
well as providing automatic image 
enhancement, augmented reality,  
multi-layered pictures and geo-location. 

The OEM sees the product as having 
potential in a number of functions, including 
surveillance, targeting and fire control, along 
with SAR. ‘Helicopter customers and 
manufacturers don’t want to carry a payload 
that is very, very big, because they have 
restrictions,’ Dahan said. ‘But on the other 
hand, they do want to maximise the 
performance of the payload.’

Vision of the future
Looking forward, Bar-Natan expects 
unmanned platforms to gradually replace 
helicopters in many of the missions 
associated with EO/IR systems. ‘I think 
that mid-size, tactical UAVs can do the 
same jobs of identification, targeting etc, 
but are much less expensive,’ he said.

When it comes to the payloads 
themselves, he said the next step will be 

Thales expects its Elix-IR threat warning 
system to enter low-rate initial production 
before the end of 2018, although Richard 
King, head of campaigns for defensive 
aids systems at the OEM, cautioned that 
the timeline was subject to change.  

Elix-IR was designed to detect threats 
in low-level environments, with 
helicopters a major potential market for 
the product, alongside fixed-wing 
transport aircraft. The system is the 
result of collaborative research with the 
UK MoD, King explained, with funding 
coming from Thales and the ministry. 

Elix-IR is designed to utilise the IR 
spectrum to combat man-portable air 
defence systems (MANPADS). ‘Those 
types of low-tech weapons are 
everywhere, and they’re prevalent in 
the types of places where military 
helicopters are operating,’ King said.

However, he told DH that ‘the UK 
MoD realised that actually the greatest 
threat to aircraft operating in low-level 
environments, especially low and slow 
helicopters, was hostile fire’, including 
gunfire of different calibres, unguided 
rockets and RPGs.

Elix-IR still detects MANPADS, King 
stressed, but is capable of tracking 

rounds from a range of other weapons 
being aimed at, or in the vicinity of, the 
platform. ‘We now have a system that 
gives superior performance against 
missiles, and because we’re operating 
in the infrared, we can see further, we 
can see quicker, and we can see more,’ 
he said. 

‘We are effectively able to track 
single rounds in the vicinity of the 
platform, and give timely warning to 
crews, because the only way to defeat 
something like a ballistic projectile is to 
move the platform out of the 
engagement zone.’

Elix-IR provides fast and accurate 
detection of threats, according to the 
company, while it can also initiate 
countermeasures, such as DIRCM  
and expendables.

Company literature states that the 
use of IR imagery provides increased 
situational awareness in low-visibility 
operations. IR can be used at longer 
ranges than ultraviolet, King added. 

Elix-IR has been designed to be 
upgradable to meet the development of 
threats in the future through a software-
driven upgrade path. This stems from the 
initial development of the system, when 
synthetic methods were used to test 
against thousands of possible outcomes. 

‘As the threats evolve, which 
undoubtedly they will as new 
information becomes available, we are 
able to input that into this evaluation 
[and] validation system, and effectively 
run through a system of testing, 
ensuring the capability is tweaked for 
that new threat,’ he explained.

The idea would be to effectively offer 
an ongoing service to customers, 
through continually evolving their 
software as the threats change. Thales 
has had discussions with potential 
buyers over this element, though King 
could not provide further details. 

‘The clever thing behind the scenes is 
the software and the algorithms, and 
obviously we can tweak and adjust that 
to suit the customer,’ he said.

Looking forward, King said that because 
the system provides visibility around the 
aircraft, it could be used not just in threat 
detection, but for situational awareness. It 
could help avoid mid-air collisions, or serve 
as an additional sensor to aid the pilot and 
operators in a DVE. 

‘There is a multitude of ways now in 
which we can take this,’ he said. ‘We 
can see all of these other opportunities 
where one sensor is now contributing to 
multiple advantages for the platform 
and the operator.’

Combatting threat
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4K resolution, which is particularly 
popular in day cameras, along with the 
continued growth in demand for SWIR. 
‘Today a thermal camera on your 
helicopter is not enough,’ he stated. ‘You 
want not only the picture but the position 
of what you’re looking at – you want 
greater coordination.’

Bar-Natan also predicts a move towards 
improved video analytics, with the 
payload itself identifying ‘whether what 
you’re looking at is a human or a vehicle 
or whatever. 

‘Who knows what the future will bring? 
Right now, the systems might be good 
enough, but five years from now, customers 
will want more from the same technology. 
That’s the challenge for companies like  
us – to bring it all together.’

Payload manufacturers will need to go 
further in accommodating different flying 
conditions and the varying battlefield 
challenges that helicopters face, he 
added. ‘We will have to learn how to work 
in even harsher weather conditions. We 
will have to look at how we are looking  
for camouflaged enemies, for example.  
We will have to help our customers to 
effectively operate in very complex 
situations and dense areas,’ he said.

Greater demands are being made of the 
optical sensors, which should be able to 
carry out more work for the operators. ‘You 
have to make life a lot easier for the pilots 

and operators and reduce the workload,’ 
Bar-Natan told DH. ‘The payload or the 
system will be able to recognise things for 
[them], and do it as quickly as possible, 
because the pilots of helicopters nowadays 
face more threats, as we’ve seen in 
conflicts around the world. 

‘The payload has to help them do their 
mission very fast, accurately and precisely 
in all the battlefield conditions that they 
face.’

An improved optical picture would not just 
be valuable for forces in the field, but would 
also provide HQ with ‘a common operational 
picture’, he concluded.

Bahat emphasised the growing capacity 
of computing power, with image 
enhancements from the day and night 
channels and fusion between those or with 
SWIR. In addition, sensors will be bigger 
and therefore able to provide larger 
pictures of a higher quality.

‘They will be able to track more targets at 
the same time, and of course will be able to 
see a wider-area image if they have larger 
sensors,’ he said. ‘Today, we have an HD 
sensor in the night channel, and normally 
an HD sensor in the day channel. But larger 
sensors will be able to look at a bigger area 
on the ground.’

Bahat also pointed to the potential of 
other, newer sensors to be added to the 

overall package, most notably light 
detection and ranging (LIDAR). 

DeAngelis said that with regard to optics, 
there is only so much that can be done,  
as they are restricted in terms of size. 
‘Technology is rapidly evolving, which 
means that we can make more capable 
systems at a smaller size, with smaller 
electronic components for example,’ he 
said. ‘But when it comes to optics, there’s 
still only so much you can do, because you 
have physics involved. 

‘While we can make the systems smaller 
– and that will be the trend – you still have 
to keep them a certain size to be able to 
see a certain distance and maintain the 
resolutions needed.’

However, he expects more intelligence to 
be brought to the systems, increasing the 
level of automation to provide more 
assistance to the operator and helping them 
make decisions. Eventually, ‘we probably 
won’t need a person in the loop. That’s a 
long way away, but in the foreseeable future, 
I do see some level of intelligence being 
introduced to the systems themselves’.

Effectively, the amount of information the 
operator needs to process would be limited, 
with certain tasks carried out automatically. 
‘I think that’s really where the technology is 
going to go in the next few years,’ confirmed 
DeAngelis. ■

In 2016, Controp iSky-50HD turrets were installed on two Mi-35P gunships operated by the 
Senegalese Air Force. (Photo: Controp Precision Technologies)

The Spectro XR features a large multi-spectral 
imaging system that combines multiple 
cameras into one, resulting in an improved 
performance without increasing size and 
weight. (Photo: Elbit Systems)
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undertaken by multiple major OEMs, but which have the 
potential for long-term success? By Peter Donaldson
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target, saving the Hellfires for the truly 
hard nuts. 

Other operations besides Desert Storm 
challenged a force originally created to 
counter massed formations of Soviet 
Tanks crossing the North German Plain 
with blizzards of ATGMs, facing it with 
multiple point targets that had to be 
destroyed with precision and without 
causing unintended casualties among 
friendly troops, neutrals or civilians in 
complex, typically urban, environments. 
These targets included selected enemy 
personnel, air defence systems, small 
boats and other water craft, and lightly 
armoured vehicles. 

The result was the low-cost precision-kill 
concept that led to an Advanced Concepts 
Technology Demonstration of what became 
known as the Advanced Precision Kill 
Weapon System (APKWS), with a mission 
needs statement approved in February 
1996 and an operational requirements 
document approved by the army’s Training 
and Doctrine Command in March 2000.

Industry players that were initially 
involved included BAE Systems, General 

Staying the 
course

S crewing a semi-active laser seeker 
to the front of an unguided rocket 
to produce a small and relatively 

inexpensive guided weapon is one of those 
ideas that was just too good to be ignored. 
It was also a no-brainer for attack 
helicopters, which ever since their inception 
have sported a gaping hole in their 
armament portfolio as far as guided 
weapons are concerned. 

Modern history
The archetypal attack helicopter loadout 
has long been a steerable cannon in a chin 
turret, something between four and eight 
antitank guided missiles (ATGMs) and, in 
between, dumb, unguided rockets of 

68-80mm in diameter. While the rockets 
provided impressive firepower, their 
accuracy left a lot to be desired. 

A consequence of this became obvious in 
the 1991 Gulf War – Operation Desert 
Storm – when the US Army expended large 
numbers of Hellfire missiles on trucks and 
other soft-skinned vehicles that, in 
monetary terms at least, were worth 
considerably less than the weapons used to 
destroy them. In the brutal accounting of 
war, that is not considered to be a 
worthwhile use of resources. 

This spurred the US Army to define a 
need for a smaller, cheaper weapon that 
would nonetheless be accurate and 
powerful enough to crack this kind of 

The APKWS has been demonstrated on more 
than 12 aircraft, including the Airbus Tiger. 

(Photo: BAE Systems)
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the US military and comparable projectiles 
from Thales Belgium. 

BAE delivered its 10,000th guidance unit 
in July 2017, and continues to invest in 
production facilities in New Hampshire and 
Texas in an effort to ramp up production to 
20,000 kits per year. 

With APKWS demonstrated on more than 
12 platforms, both helicopters and fixed-
wing aircraft, the company claims a hit rate 
of better than 93% from the weapon in 
more than 400 shots. Employment of the 
system requires no modification to the 
standard launcher or the aircraft, so long as 
the latter has a suitable laser designator 
fitted, although it can also work with 
designation from third parties in the air or 
on the ground. 

Released performance figures for an 
APKWS-equipped Hydra 70 rocket (with an 
M151 blast-fragmentation warhead and an 
M423 point detonating fuse) include 
maximum and minimum ranges of 5km 
and 1.5km respectively and an 80% 
probability that a single shot will hit within 
2m of the centre of the laser designator 
spot. A rocket in this configuration is 1.9m 
long and weighs about 15.9kg. 

The USN continues to spend heavily on 
kits, with the latest order worth $59.5 
million announced by BAE Systems on 10 
October 2017, following a $180.5 million 
order in June. Both agreements are part of 
an indefinite-delivery/indefinite-quantity 
contract worth $600 million that was 
placed in 2016. 

APKWS remains the US DoD’s only 
programme of record for guided rockets. 
However, most of the primes involved early 

on in the competition have persevered with 
their own designs, and offer them to the US 
government and to export markets. Other 
manufacturers in Europe and Asia are 
developing directly comparable products. 

On the nose
Lockheed Martin took a different approach 
with its Direct Attack Guided Rocket 
(DAGR), focusing on producing a weapon 
with as much commonality as possible with 
the Hellfire II missile in terms of aircraft 
integration and operational procedures. The 
system’s dedicated four-round Rail 
Mounted Canister (RMC) fits and 
communicates with all Hellfire launchers, 
including the digital M299 and M310 and 
the analogue M272. The DAGR can also be 
fired from M260 and M261 rocket pods. 

Although the DAGR also consists of a 
guidance module with fold-out steering fins, 
it differs from APKWS by integrating the 
unitary semi-active laser seeker in a more 
conventional position on the nose. While 
this restricts the range of Hydra 70 
warheads that can be used, it does enable 
the weapon to be used in lock-on before 
launch (LOBL) mode. This can be vital 
where the rules of engagement mandate 
minimising unintended casualties and 
collateral damage. 

The weapon can also be fired in lock-on 
after launch (LOAL) mode, to which APKWS 
is limited because its seekers are covered 
until the rocket emerges from the pod. 

In company literature, Lockheed Martin 
emphasises that this plug-and-play Hellfire 
II capability enables mixed loads on the 
same launcher. With virtually identical 

Dynamics, Lockheed Martin, Northrop 
Grumman and Raytheon Systems, and  
by 2002 a series of development tests 
were under way. 

However, some disappointing test results 
led the army to cancel the programme in 
April 2005, only to re-start it as APKWS II in 
October of that year, by which time BAE 
Systems had made a successful first flight 
of its contender. The OEM was then 
selected as prime contractor in April 2006, 
only for funding to be removed from the 
army’s FY2008 budget, which was 
announced in February 2007. 

However, the company continued its 
development work and flew the APKWS II 
guided rocket in its production-ready 
configuration in May 2007, in time for the 
USN to take the programme from the army 
in November the following year. 

The weapon achieved its initial operating 
capability in March 2012 with the USMC, 
and by January 2013 had amounted more 
than 100 combat launches in Afghanistan 
without a failure. 

The next four to five years witnessed 
many more firings in combat, including in 
the Battle of Mosul between June 2016 and 
January 2017, and a sustained campaign 
to integrate and qualify it on a wide range 
of other platforms. 

The current list of host helicopters 
includes the Bell AH-1W Super Cobra, 
AH-1Z Viper, UH-1Y Venom, Bell 407GT, the 
Boeing AH-64 Apache, the Airbus 
Helicopters Tiger, and the Sikorsky MH-60S 
and R-model Seahawks.

The programme advances
The APKWS kit consists of a self-contained 
guidance module that screws into the 
rocket body between the motor and the 
warhead, and contains four steerable fold-
out fins, each of which carries one laser 
sensor component of the distributed 
aperture semi-active laser seeker.

When the projectile is stowed in the 
launcher, the fins are folded back against 
the body and their seekers protected from 
the environment. They deploy as soon as 
the rocket leaves the launcher, as do the 
Mk66 motor’s wrap-around fins. 

The mid-body guidance section enables 
the use of the full range of warheads 
available for 2.75in rockets, including the 
General Dynamics Hydra 70 family used by 

GUIDED ROCKETS

APKWS remains the US DoD’s only programme of record for guided rockets. (Photo: BAE Systems)
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operating procedures, this makes for a very 
flexible combination with minimal impact 
on training requirements. 

Different maximum ranges are quoted for 
DAGR when fired from different altitudes. 
From sea level, the minimum is 1.5km and 
the maximum is 6km, with the respective 
ranges from 20,000ft being 6.1 and 12km. 
With an M151 warhead and M423 fuse, a 
single 1.9m-long DAGR weighs 16.3kg, 
while a launcher loaded with four of them 
weighs 86.2kg, according to OEM figures. 

To increase operational flexibility, in 
particular to eliminate the need to fly 
directly towards a target in order to attack 
it, the DAGR seeker has a 7° off-
boresight capability. This means that the 
weapon can lock onto laser spots 7° to 
either side and above or below its centre 
line, which also makes it easier to employ 
against fast-moving targets and those 
that pop up suddenly. 

According to the company, the seeker 
will lock onto targets despite ‘adjacent 
fire obscurants’ such as smoke from 
weapons fired from the same aircraft 
immediately beforehand. 

Although the M423 is a point detonating 
fuse originally developed for hard targets, 
Lockheed Martin has incorporated what it 
refers to as soft-target technology to ensure 
that the warhead detonates when it hits a 
relatively soft-skinned target such as a car 
door or the side of a truck.

The weapon has been tested from a 
range of platforms including the Boeing 
AH-64 Apache and AH-6 Little Bird, the Bell 
Cobra and Kiowa families, and the Airbus 
Helicopters Tiger, as well as UAVs.

To be precise
Also on the market is the Guided Advanced 
Tactical Rocket (GATR), developed as a 
joint venture between Elbit Systems and 
Orbital ATK – whose take-over by Northrop 
Grumman was announced in September 
2017. The weapon features a unitary  
semi-active laser seeker on the nose  
with ‘increased’ off-boresight and LOBL 
capability. It offers a claimed 1m accuracy 
against both stationary and moving targets 
by day or night. 

There is no dedicated canister 
comparable to the DAGR’s RMC to allow 
firing from Hellfire launchers, but the GATR 
is designed to be compatible with all 

existing 70mm rocket launchers, thanks to 
Orbital’s Legacy Platform to GATR Adapter 
that allows older helicopters to talk to 
weapons that use the latest MIL-STD-1760 
data bus protocols. Orbital also developed  
a new-generation Precision Guided Rocket 
Launcher for the GATR, with three-, seven- 
and 19-tube variants. 

The GATR can be used with a variety of 
warheads. The claimed range envelope 
extends from a minimum of under 1km to  
a maximum of 8km from helicopters and 
15km from fixed-wing aircraft. Slightly 
lighter than APKWS or DAGR, the GATR 
weighs 14.9kg and is 1.8m in length. 

In addition to cooperating with Orbital 
ATK, Elbit has adapted the technology to 
other western and eastern weapons of 
various calibres, including Russian 8mm 
rockets. Revealed in 2009, the Smart 
Tactical Advanced Rocket offers metric 
precision from helicopters, fixed-wing 
aircraft and ground vehicles. 

Another product that was created with 
accuracy in mind is the Talon, jointly 
developed by Raytheon with Emirates 
Advanced Investments. It was designed  
to improve on the declared accuracy of 
APKWS II (80% probability of hitting within 
2m) by achieving 80% probability of 
hitting within 1.5m of the mark. 

Talon follows the basic layout used by 
all helicopter-capable missiles converted 

from rockets (other than APKWS) by 
adding a guidance section with laser 
seeker and fins and an adaptor ahead  
of the fuse, warhead, motor and fin/
nozzle unit. 

The smarts are provided by Raytheon’s 
common digital semi-active laser guidance 
and control kit, which attaches to all 
fielded US and allied 70mm rockets, works 
with existing airborne and ground-based 
designators, and requires no modifications 
to standard launchers or aircraft. 

Although it comes as a guidance kit, 
Talon is also offered as a fully assembled 
round. It offers an LOBL capability, and 
Raytheon emphasises that this can be 
used even without a smart launcher. 

Key specifications of the weapon also 
stack up against its rivals, such as its 
minimum range of under 1.5km, a 
maximum of 5km and a claimed reliability 
figure of greater than 94%. In pursuit of 
reliability, Raytheon eliminated the need 
for a roll bearing joint (20mm rockets are 
spin-stabilised) along with any 
requirement for life-cycle maintenance. 

Talon received its airworthiness 
certification aboard the AH-64D and 
E-model Apaches in April 2014, and 
completed a series of fully guided shots 
in the summer of 2015 to help define the 
US Army’s small guided munitions 
requirement and acquisition strategy. 

Airbus Helicopters appointed Thales Belgium to provide engineering support for the integration of 
its FZ275 LGR onto the H145M. (Photo: Thales)

DH-01-18_p24-28_Guided_Rockets.indd   26 25/01/2018   12:21:29



GUIDED ROCKETS

27WWW.DEFENCEHELICOPTER.COM VOLUME 37  NUMBER 1  JANUARY/FEBRUARY 2018  DEFENCE HELICOPTER

European endeavours
Turkey’s Roketsan emphasises that its 
Cirit is not a conversion kit but a complete 
guided missile and, although optimised 
for helicopters, was designed for easy 
integration onto fixed-wing, land and 
naval platforms. 

With a length of 1.9m and weighing 
15kg, Cirit is claimed to achieve a minimum 
range of 1.5km and a maximum of 8km, 
which is comparable with many larger 
ATGMs. The weapon is offered with two 
warheads: a multipurpose device that 
achieves anti-armour, anti-personnel and 
incendiary effects; and a unitary high-
explosive warhead. 

In addition to the semi-active laser 
seeker, Cirit’s guidance section also 
includes an inertial component consisting 
of a Micro Electro-Mechanical System-
based inertial measurement unit (IMU) for 
mid-course guidance and to reduce the risk 
that it might veer off target if the seeker 
loses lock at any time, adding an extra 
degree of real-world dependability. 

The seeker is compatible with all laser 
designators that meet NATO STANAG 3733, 
according to the company. 

Roketsan also developed its own smart 
launcher for Cirit, increasing the weapon’s 
firing envelope. Smart launchers enable 
communication between the weapon and 
the platform’s weapon management 
system so that its status can be fed back 
and different launch modes, such as LOBL, 
can be selected. 

This launcher is designed to be 
compatible with MIL-STD-8591 governing 
airborne stores suspension; MIL-STD-1553 
for the mechanical, electrical and functional 
characteristics of serial data buses; and 
MIL-STD-1760 covering electrical 
connections and signal pin assignments 
linking weapons and other stores with 
aircraft stores management systems. 

The first platform that Cirit was 
integrated onto was Turkey’s AH-1W 
Super Cobra, from which it has been 
proven in combat, states the OEM in 
product literature, followed by the TAI 

T129 Atak helicopter. Others include the 
Sikorsky UH-60 Black Hawk, the Air 
Tractor AT802 counter-insurgency and 
border patrol aircraft, a UAV and several  
ground platforms. 

Although Western European weapons 
houses were slow out of the blocks with 
guided rockets, Thales Belgium achieved a 
coup early in 2017. Airbus Helicopters 
tapped the company to provide engineering 
support for the integration of its FZ275 
Laser Guided Rocket (LGR) onto the H145M 
twin-engine light utility/attack helicopter, as 
a follow on to its selection as the supplier of 
rockets for the Airbus HForce helicopter 
weapons management system. 

The H145M will be the first of the Airbus 
range of armed commercial helicopters 
with such a capability. The FZ275 LGR will 
be fired from Thales Belgium’s 12-tube 
FZ231 launcher. 

HForce completed a set of ballistic 
development tests on an H145M at Pápa 
Airbase in Hungary, the company 
announced in early November last 
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year. Systems tested included guns from 
FN Herstal’s HMP400 pod, unguided 
rockets from the standard FZ231 pod, 
Nexter’s NC621 20mm cannon, an L3 
Wescam MX-15 targeting pod and a Thales 
Scorpion helmet-mounted sight display. 

However, the LGR still has to go through 
some development tests in Sweden, which 
were expected to be completed before the 
end of 2017 and more live firing trials in 
the summer of 2018 before it can be 
qualified on the aircraft. Other candidate 
platforms for the FZ275 LGR include the 
H125M and the H225M. 

The weapon itself has a nominal length 
of 1.8m and a weight of 12.5kg. Like its 
competitors, it uses semi-active laser 
homing guidance compatible either with 
NATO STANAG 3733 or with user-defined 
codes. The guidance system steers the 
weapon with a set of four fold-out canards.  

Like the other systems with a unitary 
seeker on the nose that can see out of the 
launcher, the FZ275 offers both LOAL and 
LOBL firing modes. However, the LOBL 
mode requires a more complex 
configuration.

Thales offers two configurations: stand-
alone and integrated. The former is 
described as an easy and quick 
implementation for any platform with an 
existing FZ rocket system. It does not 
require any major modification beyond a 
seeker lens protector to stop debris etc 
from scratching the optics. 

The integrated configuration allows 
access to the weapon’s full operating 
envelope. The data bus enables automatic 

weapon inventory updates to the weapon 
management system when it is loaded into 
the pod, in-flight loading of the laser code 
it is to look for, LOBL functionality and two-
way communication between the rocket, 
the launcher and the weapon 
management system in the cockpit. 

For the FZ275, Thales claims a range of 
between 1.5km and 6km, and accuracy 
(expressed as a circular error probable) of 
less than 1m at 6km. 

Passing the test?
In 2006, Canada’s Magellan Aerospace 
and Norway’s Kongsberg teamed to 
produce a precision guided version of the 
CRV7 known as the CRV7-PG, combining 
the widely deployed rocket system with 
Kongsberg guidance technology. 

Differentiating it from similar weapons, 
it was to offer a range of guidance 
options including semi-active laser 
guidance with inertial mid-course 
guidance (now implemented in Cirit, as 
previously mentioned), GPS guidance or 
an anti-radiation missile seeker capable 
of homing onto hostile radar 
transmissions. 

By 2007, the team had completed 12 
test firings, but the project appears to 
have been abandoned. 

A joint US-South Korean effort appears 
to have borne more fruit with the 70mm 
Low Cost Guided Imaging Rocket (LOGIR). 
An early version was test-fired from a 
USMC Bell AH-1W Super Cobra in 2010 
as part of the navy’s Low Cost Imaging 
Terminal Seeker (LCITS) programme, then 

transitioning to the Medusa Joint 
Capability Technology Demonstration that 
included South Korea. 

The system is now reportedly in mass 
production by LIG Nex1 to arm the Bigung 
mobile coastal defence system.

LOGIR is equipped with the imaging IR 
seeker developed under LCITS, 
supplemented by an IMU for mid-course 
guidance. South Korea is to deploy the 
weapon in paired 18-round containers to 
counter the threat from North Korean fast 
inshore attack craft, landing craft and 
amphibious vehicles. The system uses 
Hydra 70 motors and is believed to retain 
its helicopter compatibility. 

LIG Nex1 also makes a much larger 
130mm guided rocket that uses very 
similar imaging IR and inertial guidance 
to arm its new Chamsuri II-class patrol 
boats to counter the North’s fast attack 
craft and hovercraft fleets. 

Although too big for most helicopters, 
the 130mm weapon is comparable to the 
127mm Zuni rocket, which can be fired by 
the twin-engine Cobra. A laser-guided 
version of the Zuni has performed 
successful guided firings by MBDA, the 
US division of the European guided 
weapons giant. 

In August 2009, a semi-active laser-
guided Zuni fired from a four-tube LAU-10 
launcher in a fixture on the ground and 
hit a moving target – consisting of a 
pick-up truck with a white target board 
attached and towed on a trailer. 

The weapon uses the MBDA WGU-58B 
guidance and control system developed to 
meet a USMC need for a low-cost laser-
guided weapon able to accurately engage 
fixed and moving targets in close proximity 
to friendly forces while allowing the aircraft 
to remain outside the threat envelope. 

This was followed by a successful flight 
test shot with a live warhead in 
September 2010, although little has been 
heard of the guided Zuni since then. 

With APKWS dominating the US military 
market, and a total of seven extant 70 or 
80mm guided rocket programmes and 
one possibly extinct one, plus a couple of 
heavier calibre efforts, the market, while 
far from saturated, has more contenders 
than are likely to survive for the long 
term, however powerful the idea. ■

Slightly lighter than APKWS or DAGR, the GATR weighs 14.9kg and is 1.8m in length. 
(Photo: Elbit Systems/Orbital ATK)
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FLEET MODERNISATION
While India and the US lead the 
world in terms of helicopter 
numbers in service, they are by 
no means alone in focusing on 
acquisition and replacement 
programmes. Militaries globally 
are ramping up projects that 
will see a diverse range of 
requirements fulfilled.  
By Rob Coppinger 

I n terms of sheer numbers, the USA and 
India lead the world with hundreds  
of helicopters between them being 

acquired or upgraded for the army, navy and 
special forces. 

A Boeing AH-64E Apache Guardian flying in 
Arizona, near the Boeing assembly plant. 
(Photo: Boeing)
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have ballistic protection against 7.62mm 
rounds. The government also specifies dual 
lane automatic flight control as well as 
stability and control augmentation, and 
four-axis stabilisation during autopilot-
controlled manoeuvres.

The helicopter also needs to be able to 
have its capability augmented without being 
limited by obsolescence issues. The specified 
sensors include EO, data links, software-
defined radio, and IFF transponders. 

The multirole version must have: day  
and night flying capability; a data link; 
surveillance radar; sonar and sonic 
systems; SATCOM; a tactical air navigation 
system; flight and voice data recorders; and 
an emergency locator beacon, along with a 
maximum crew of four, including two pilots. 
It also needs to have countermeasures that 
provide continuous monitoring and warning, 
and dispensing against IR, laser and radar-
guided threats. 

For special operations, India wants the 
above as well as at least two pintle-mounted 
guns in the cabin and weather radar.

While India embarks on this multirole 
special operations project for the navy,  
the country’s marine service will get a 
combat rotorcraft in the next five years. In 
September 2017, India’s helicopter firm, 
Hindustan Aeronautics (HAL), signed a 
contract worth about INR61 billion ($944 
million) for 40 of its Advanced Light 
Helicopter (ALH) for the Indian Army and 
one for the navy. This followed a March 
2017 contract award for 32 ALHs for the 
Indian Navy and Indian Coast Guard.

In August, the Indian Defence and 
Corporate Affairs Minister and Minister  
of Finance, Arun Jaitley, declared the 
launch of Light Combat Helicopter (LCH) 
production. The LCH is an HAL-designed 
5.8t twin-engine helicopter with: a glass 
cockpit; armour protection; a 20mm 
turret gun; 70mm rockets; air-to-air 
missiles; an EO sensor pod; and a helmet 
pointing system.

HAL claims the LCH can operate at 
‘Himalayan altitudes’ and can land and take 
off with a load of fuel and weapons that are 
‘beyond any other combat helicopter’.

Streamlining goals
The US will be modernising many more 
helicopters than any other nation in the 
years to come. At the AUSA meeting on  
9 October 2017, acting Secretary of the 
army, Ryan McCarthy, announced that  
the service has plans to streamline the 
process through a command that will be 
up and running in mid-2018. In that same 
week, a 120-day task force, created by 
McCarthy, started work to develop the 
new command. 

According to US Army online literature on 
the announcement, the Chief of Staff, Gen 
Mark Milley, said that the service has six 
modernisation priorities, which are: long-
range precision fire; a next-generation 
combat vehicle; Future Vertical Lift (FVL) 
platforms; a mobile and expeditionary  
army network; air and missile defence 
capabilities; and soldier lethality.

The army’s FVL programme is much longer-
term than India’s more imminent needs  
and will see the Black Hawk and Apache 
helicopters start to be replaced, possibly  
with tiltrotor aircraft, in the 2030s. The army 
expects FVL to become a formal acquisition 
programme by 2019, with contracts placed 
from 2021 for technology maturation and 
risk-reduction work. To date, FVL has been an 
ongoing analysis of what the army needs in 
the 2030s and beyond, and how to deliver 
the rotorcraft required cost-effectively. 

A sister effort called Joint Multi-Role  
has been developing equipment with two 
technology demonstrators: the Sikorsky-
Boeing SB>1 Defiant, a coaxial rotor 
design; and Bell Helicopter’s V-280 Valor, 
which is a tiltrotor. The first flight of the 
Valor took place in December 2017 and the 
Defiant’s is planned for 2018.

In June 2017, Airbus Helicopters received an order from Germany’s BAAINBw to retrofit 26 
Sikorsky CH-53 Sea Stallion heavy transport helicopters. (Photo: Airbus Helicopters)

In August 2017, India’s MoD released 
an RfI stating that it intends to buy more 
than 120 multirole helicopters for its 
navy. Interested OEMs had until 6 October 
2017 to respond, and bidders will need to 
provide field evaluation trials, according 
to the document, though the Indian 
government was unavailable to respond 
to questions. 

The multirole activities will include: 
electronic intelligence; SAR; cargo; 
personnel transport; casevac; and anti-
surface and anti-submarine warfare. Some 
of the helicopters would also support 
special operations.

The RfI states that the RfP is likely to  
be issued by mid-2018. It specifies that 
proposed helicopters must: be twin-engine; 
use wheeled landing gear; have dual 
controls for two pilots; and have dimensions 
no larger than 15.1m in length, 5m in  
width and 5.2m in height when folded. Its 
maximum take-off weight can be no greater 
than 12.5t. The engines need to have 
FADEC and the platform must be able to 
operate on ships or from the shore, with a 
life cycle of 30 years. 

Companies with possible candidate 
aircraft include: Airbus Helicopters, Bell 
Helicopter, Leonardo Helicopters, Russian 
Helicopters and Sikorsky, though none of 
them were available for comment. 

Fit for purpose
The RfI goes into further detail about what 
the helicopter will need for the multirole 
and special operations. The platform must 
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McCarthy was further cited as saying that 
the Boeing Apache AH-64 and Sikorsky 
Black Hawk were examples of 1970s-era 
systems that have been incrementally 
upgraded to keep pace with competitors. 
The newest version of the Black Hawk, the 
UH-60M, has been in service for more than 
a decade.

The latest iteration of that incremental 
upgrading for the Apache is the AH-64E 
model. This version has an improved  
drive system, composite rotor blades and 
enables manned-unmanned teaming 
(MUMT). MUMT allows the Apache pilot  
to control an UAV, such as the General 
Atomics MQ-1C Gray Eagle, which is 
operated by the army. 

Boeing told DH that ‘initially the US  
Army acquisition objective called for 690 
AH-64Es. However, that number has  
been increased to 767 helicopters. The 
contracting for production of that quantity  
is not yet complete.’ As of 30 November 
2017, the company said, more than 335 E 
models had been delivered to the US Army 
and foreign customers. Final deliveries will 
be after 2025.

The E model was originally called the 
Block III and its full-rate production began 
in August 2012.

Ringing the changes
As well as the ongoing Apache E model 
remanufacturing, in early 2020, final 
deliveries of the 473 Boeing CH-47 Chinook 
F models on order will be made. The first 

was in 2006 and the initial CH-47F unit was 
fully equipped on 20 July 2007. 

Of the 473, 252 are new production 
aircraft and the remaining 221 are 
existing Chinooks that will be 
remanufactured. 

The F model brought a number of 
changes, including: a new airframe; an 
upgraded Honeywell Aerospace T55-GA-
714A engine; corrosion protection; a 
digital automatic flight control system; a 
Common Missile Warning System; and a 
glass cockpit. However, some also have 
the Cargo On/Off Loading System, or 
COOLS, which puts rollers into the 
Chinook’s floor. 

Boeing’s director for business 
development for cargo helicopters, Randy 
Rotte, told DH that some of the latter F 
models had COOLS and some of the earlier 
aircraft were modified with the roller system 
after their production had been completed. 
He said that according to US Army 
information, the F-model programme had a 
total cost of $13 billion. 

Boeing also has orders from Australia, 
India, the Netherlands, Saudi Arabia, 
Singapore and Turkey for Chinooks which, 
while adhering to the different countries’ 
demands, are essentially F models.  
The first of these foreign sales will be 
delivered in 2018 to Turkey, and all of the 
countries will have received their aircraft 
by early 2022.

The F model is not the end of the US Army’s 
story for Chinook modernisation, as 2018 will 

see construction begin on the Block II test 
aircraft. The US Army is remanufacturing 542 
Chinooks to this configuration. There are no 
new production aircraft planned. 

The Block II has a maximum gross 
weight of 24,454kg at 4,000ft altitude 
and 95°F, while the F model only has 
22,679kg. These changes bring the latter 
in line with the US special forces’ MH-47G 
Chinook, which has a maximum gross 
weight of 24,493kg at 4,000ft altitude 
and 95°F. 

To achieve this, the F model will be  
given an improved drivetrain and swept-tip 
Advanced Chinook Rotor Blades. There will 
also be a reduction to two fuel tanks and the 
fuselage’s structure will be strengthened to 
carry the additional payload. 

In 2017, Boeing was awarded a four-
year $276 million contract for three Block 
II test aircraft. The 25 June 2018 is the 
target date for the first test aircraft to be 
on the production line. Rotte said: ‘[the 
first block II test aircraft] was waiting for 
us down in a place, south of Delaware 
that we use, and it has already been 
depopulated. [They’ve] taken off those 
pieces [of equipment] they take, and 
we’ve started working on the airframe for 
that. It will show up on our final assembly 
line [on 25 June].’

The three Block II aircraft will be ready in 
time for the two-year test programme that 
begins in 2019. Remanufacture of the 542 
Chinooks is expected from 2021 and the 
first of the Block II’s are expected to be 
delivered in 2023. 

Increased responsiveness
The UK is also improving its Apache and 
Chinook fleets. In July 2016, the MoD 
announced a $2.3 billion deal for 50 
Boeing AH-64Es for the British Army, 
replacing what the UK referred to as its 
Apache AH Mk 1.

As part of the 2016 announcement, 
the UK’s then Chief of the General Staff, 
Gen Sir Nick Carter, said: ‘This new 
model will give our pilots an attack 
helicopter that is faster, more responsive 
and more capable.’ 

The first of the new E models for the UK 
will be built in 2020, entering service in 
2022. Helicopters in the British Army are 
flown by the Army Air Corps under the inter-
service Joint Helicopter Command.

A rendering showing the Boeing CH-47F Block II on the left and the MH-47G Block II, used by 
special forces, on the right. (Image: Boeing)
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The AH-64E model can carry more 
weapons and uses less fuel than the Mk 1. 
The E Model’s sensors and electronics can 
be upgraded and the UK crew is also able 
to control an unmanned aircraft system.

The UK’s E models will differ from 
those of other militaries by retaining the 
Mk 1’s Modernized Target Acquisition and 
Designation System and Longbow fire 
control radar. They will have their own 
defensive aids system and a windscreen 
wash system to support littoral 
operations. The other UK content 
includes ducts and fittings, an electrical 
system, standby flight instruments and 
the electronic warfare processor.

For the RAF’s Chinooks, there has been 
ongoing improvement to the fleet for 
many years. At this stage, 38 of the air 
force’s 60 examples are being upgraded 
from what the UK MoD calls the HC4 
standard to the HC6A version. The 
upgrades are expected to be completed 
in late 2019. This follows on from what 
was called Project Julius, which upgraded 
the Chinook cockpit display and mission 
system. This £290 million project was 
approved in 2008 and completed in 
March 2017.

The programme addressed safety risks 
while also reducing crew workload and 
‘significantly improv[ing] situational 
awareness’, an MoD spokesperson told DH.

Much smaller in number, but still 
important are the new helicopters for the 
UK military’s Empire Test Pilots’ School 
(ETPS). Airbus Helicopters will deliver four 

H125s to Qinetiq for its ETPS, which is 
operated in partnership with the RAF’s Air 
Warfare Centre. The aircraft are scheduled 
to go into the training school in Q1 2019 
following extensive customisation by Airbus 
Helicopters’ UK design office in Oxford. 
Aircraft deliveries to Qinetiq will start in 
early 2018 and continue in a phased 
approach over the 12 months leading up to 
their entry into service.

Travelling light
Airbus Helicopters will be delivering its 
H160 in large numbers to the French 
government. It told DH that 160-190 
aircraft will be supplied and the first 
deliveries are expected in 2024. The 
company was tight-lipped about the 
contract, saying: ‘Given that we are still  
at a very early stage in the project, that’s 
pretty much all we can share on the topic 
for the moment.’

In March 2017, the French government 
announced that the Airbus H160 would  
be the basis for the military’s Joint Light 
Helicopter programme. The programme  
will replace France’s legacy fleets of 
Aerospatiale helicopters: the Alouette, 
Fennec, Gazelle, Dauphin and others. 

On 13 October 2017, the third H160 
prototype carried out its first flight at the 
company’s headquarters. By October, the 
first two prototypes had achieved more 
than 500 flight hours since the model’s 
maiden flight in June 2015. 

Airbus has said that the full flight 
envelope has been flown by the test 
aircraft. Hot weather testing and work on 
antennas and optional equipment is still 
to be completed, but it will involve all 
three of the test aircraft.

Another light helicopter programme 
that came to an end this year is the 
German government’s light utility 
helicopter special operations forces 
project. In June 2017, Airbus delivered 
the 15th and final H145M multi-role 
helicopter to Laupheim, Germany, where 
the fleet will be based for the German 
Armed Forces. Under an order placed in 
2013, the German special forces are the 
launch customer for the H145M. 

The H145M is the military version  
of the twin-engine H145 that entered 
service in 2014. Powered by two Safran 
Arriel 2E engines, it has a maximum take-

off weight of 3.7t, ballistic protection and 
an electronic countermeasures system.

The platform has a fast roping system, 
camera equipment for reconnaissance 
and fire support resources. It uses the 
Helionix digital avionics suite, which, as 
well as managing flight data, includes 
what Airbus described as a ‘high-
performance four-axis autopilot’. 
According to the company, the H145M 
was developed for day and night use and 
can operate in adverse conditions. 

The first aircraft was delivered at the 
end of 2015 and while this project came 
to an end in 2017, it was only one of the 
ongoing helicopter replacement and 
modernisation programmes by the 
German government.

The lion’s share
Deliveries of other new and upgraded 
helicopters are set to continue for the 
German Armed Forces in the years to come. 
In October 2017, serial production began 
on the NH90 Sea Lion. According to the 
German government’s Federal Office of the 
Armed Forces’ Equipment, Information 
Technology and In-Service Support 
(BAAINBw), deliveries of the platform  
are scheduled to begin in 2019 and be 
completed by 2022. 

The Sea Lion is replacing the Westland 
Sea King and will be used for maritime 
surveillance and SAR, medevac, ship 
boarding and combatant transportation. 
The aircraft has SATCOM capability, 
improved navigation and integrated 
digital radio. It is instrument flight rules 
and general air traffic certified, and is 
Mode 5 capable.

Eighteen will be delivered, and will 
subsequently operate from the shore and 
the combat support ship Class 702. The 
Sea Lion’s maiden flight took place in 2016 
and the first qualification tests for the 
second prototype will start in 2018, Airbus 
told DH.

While the Sea King is being replaced, the 
heavy-lift fleet is not. Instead, the armed 
forces are improving the Sikorsky CH-53 
GS/GE fleet with a retrofit programme for 
26 of the rotorcraft being undertaken by 
Airbus. The cost, according to the company, 
is more than €120 million ($143 million).

The contract was awarded in February 
2017 by BAAINBw. Airbus Helicopters said: 

For the British 
RAF’s Chinooks, 
there has been 

ongoing improvement to 
the fleet for many years. 
At this stage, 38 of the air 
force’s 60 examples are 
being upgraded from what
the UK MoD calls the HC4 
standard to the HC6A 
version.
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‘The following avionic and mission systems 
are affected: the flight management 
system; flight control system; and 
navigation and communication system.’

The work, to be carried out in 
Donauwörth, Germany, at Airbus 
Helicopters’ Military Support Centre, 
started in early 2017 and is expected to be 
completed by 2022. The retrofit programme 
is to protect the fleet against obsolescence 
and to ensure the CH-53s continue to be 
operational up to 2030 and beyond. The 
latter and the necessity for further 
upgrades will depend on future mission  
and technical requirements of the German 
Armed Forces.

‘This order enables both the German 
Armed Forces and also our Donauwörth 
plant to plan ahead with certainty,’ 
Wolfgang Schoder, CEO at Airbus 
Helicopters Germany, said in the 
announcement. ‘Airbus Helicopters  
has been the German specialist for 
maintaining, repairing and modernising 
heavy transport helicopters for decades,’ 
he added.

Looking beyond legacy
In Switzerland, legacy Airbus helicopters are 
the subject of a modernisation programme. 
RUAG has the contract to upgrade the Swiss 
Air Force’s Airbus AS532UL Cougar. Known 
as the TH98 WE upgrade programme, this 
began on 1 January 2015. 

Funded by the Swiss government’s 
Federal Office for Defence Procurement, 

the programme’s goals are to improve 
safety, heighten situational awareness and 
reduce cockpit workload. The upgrade will 
include: searchlights; military and civil 
satellite navigation; encrypted radio 
communication options; SATCOM;  
and better self-protection and flight 
management systems. The project has 
been deemed highly complex because 98% 
of the cabling needs to be replaced.

The prototype upgraded Cougar flew for 
the first time on 21 November 2017 in 
Emmen, Switzerland. The test verification 
and certification flights will be completed by 
the end of October 2018.

In July 2017, the USAF released its final 
RfP for its Bell UH-1N Huey replacement 
programme. It intends to replace about 80 
UH-1Ns. Airbus Helicopters commented 
that it did not ‘submit a bid for the US Air 
Force’s UH-1N [Huey] replacement 
programme’. However, another European 
OEM, Leonardo, is involved.

Boeing is proposing the MH-139, which  
is based on the Leonardo AW139, a multi-
mission helicopter built in Philadelphia,  
while Sikorsky has proposed a variant of its 
UH-60M, called the HH-60U. This is the 
USAF’s designation for its fleet of slightly 
modified UH-60M Black Hawks acquired  
in 2011. The HH-60U will be built on the 
existing US Army Black Hawk production line.

All about acquisition
In 2017, the Polish government relaunched 
the acquisition process for the multi-

purpose, ASW, SAR and special forces 
helicopter it requires.

Airbus Helicopters had been in final 
negotiations, but it was unable to secure a 
sale with the government in 2016. According 
to the Polish MoD, a lack of agreement over 
the offset agreement led to the end of 
negotiations with the company. 

In July 2017, the Polska Grupa 
Zbrojeniowa (PGZ), the Polish armaments 
group, signed an agreement with Bell 
Helicopter about cooperation relating to the 
UH-1Y Venom utility platform and AH-1Z 
Viper attack aircraft, which could fulfil 
Poland’s multi-purpose and attack platform 
needs. Earlier in the year, in March 2017, 
Leonardo and PGZ signed an agreement  
to strengthen cooperation for the possible 
supply of helicopters. 

Poland’s attack helicopter plans are 
being taken forward through its Raven – 
Kruk in Polish – programme. This will  
see the country’s Mil Mi-24 Hind fleet 
replaced. It is also modernising these 
aircraft, and in September 2017 Thales 
and the Polish Air Force Institute of 
Technology signed an agreement.

Thales will integrate its Telson 22 
induction rocket systems into the Mi-24s. 
The agreement was announced in 2017 
at Poland’s annual International Defence 
Industry Exhibition, held in Kielce. 
Thales, however, declined to comment on 
the contract.

China is also modernising its helicopter 
fleets. According to China’s Ministry of 
National Defense, the Z-19 attack platform 
made its maiden flight in Harbin in 
northeast China’s Heilongjiang Province on 
18 May 2017.

Developed by the AVIC Harbin Aircraft 
Industry, the Z-19E is a narrow-body 
tandem-seat armed platform with a 
maximum take-off weight of 4.2t. It can 
also operate at night. The aircraft is 
designed to provide direct fire support to 
ground troops and other attack helicopters, 
and destroy tanks, armed vehicles and 
defence installations.

With final deliveries and RfPs abounding, 
the world’s militaries are intent upon 
improving and replacing a great many 
helicopters in the years to come. The breadth 
and depth of the programmes demonstrate  
a key capability that vertical lift delivers for 
armed forces globally. ■

The successful maiden flight of TH98 WE prototype, pictured here, occurred on 21 November 2017 
in Emmen, Switzerland. (Photo: RUAG)
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T he Russian Naval Aviation (RNA) service began growing in 
the mid-2010s thanks to the sharp increase in training 
opportunities and deliveries of upgraded and refurbished 

aircraft. The chief reason for this rapid redevelopment was the 
service’s tasking to support Russia’s new foreign political and 
military initiatives at the time. 

Old reliable
The force still operates a fleet of ageing helicopters, with no 
prospects for any large-scale new procurements in the near  
to medium term.

The average age of the RNA’s upgraded Russian Helicopters 
Kamov Ka-27Ms and non-upgraded Ka-27 and Ka-27PS fleets 
exceeds 25 years, and all of these machines are set to soldier  
on in the frontline role for 15 to 20 more years.

The rotary-wing assets of the RNA are assigned to the four 
Russian Navy fleets – Northern, Pacific, Baltic and Black Sea –  
in addition to a directly reporting training unit. Within each fleet’s 
HQ structure, there is a directorate of naval aviation responsible 
for the day-to-day operational training and logistics support of its 
subordinated air units.

Reporting directly to the RNA HQ in Moscow, the service’s 
combat employment and aircrew conversion training centre, the 
859th Squadron, is stationed at Yeisk on the Azov Sea in southern 
Russia.

SURE
SLOW BUT

RUSSIAN NAVAL AVIATION

Although plagued by delays, the 
Russian Naval Aviation 
helicopter fleet continues to 
undergo significant capability 
expansion through technology 
upgrades and new platforms 
being introduced into service.  
By Alexander Mladenov

The Yeisk-based conversion training squadron 
has three Ka-28s, the export derivative of the 
Ka-27PL, as well as a pair of Ka-29 shipborne 
attack helicopters. (Photo: via author)
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There are currently four pre-production 
shipborne Ka-52K Katran aircraft undergoing 
testing and evaluation by the Russian MoD. 
(Photo: Kamov)

The RNA’s shipborne attack and close air 
support capabilities are also set for rapid 
growth due to the expected induction into 
service of the new-generation Kamov 
Ka-52K Katran, the naval version of the 
Ka-52 Alligator.

The Ka-52K features folding rotor 
blades, shortened rearward-folding wings, 
a newly added life support system for the 
crew and a strengthened undercarriage 
with extensive anti-corrosion treatment to 
the fuselage. The weapons control system 
and ordnance of its land-based 
predecessor are unchanged.

The original contract for 32 production-
standard Ka-52Ks was reportedly signed in 
April 2014 between the Russian MoD and 
the production plant, AAC Progress. The 
schedule called for the first aircraft to be 
ready for flight testing by October 2013, with 
the last example set  
to be handed over a year later.

This original agreement was terminated, 
and the first pre-production Ka-52K did 
not actually make its maiden flight until  
7 March 2015 at the plant’s airfield in 
Arsenyev, Russia. However, a development 
contract remains in force while a new 
production agreement for an undisclosed 
number of Ka-52Ks is now expected to be 
inked in 2019 at the earliest, with first 
deliveries set for 2021.

The type was initially intended to 
operate from the two Mistral-class 

amphibious assault ships built by STX at 
St-Nazaire in France for the Russian 
Navy. Each of the vessels was designed 
to carry up to eight Ka-52Ks, in addition 
to eight more Ka-27/29s. 

The French government refused to 
hand over the ships in 2014, due to the 
high tensions surrounding Russia’s 
involvement in the crisis in Ukraine, 
which eventually led to the contract 
termination in August 2015. 

Consequently, the rush to introduce 
the Ka-52K into service eased, and the 
evaluation programme was extended, 
with completion slated for 2018 at the 
earliest. Currently, the four pre-
production Ka-52Ks are involved in the 
state testing effort of the type.

Two helicopters saw extensive 
shipborne testing during the cruise of 
Russian aircraft carrier Admiral Kuznetsov 
in the eastern Mediterranean between 
October 2016 and February 2017.

It is now planned that the Ka-52K will 
be operated from land bases in addition 
to sporadic operations from the decks  
of the navy’s existing large landing 
assault ships. At a later stage, the type  
is set to become a permanent feature  
of the service’s future landing assault 
ships of the so-called Priboi project, 
slated to be commissioned after 2023. 
These will be capable of accommodating 
16 helicopters on board.

Established in 2011, its principal task is 
to conduct aircrew conversion-to-type 
training in addition to advanced weapons 
employment and tactics training courses for 
most of the sub-branches of the naval air 
arm, as well as ground crew training and 
re-qualification.

The RNA’s Commander in Chief, Lt Gen 
Igor Kozhin, revealed that the average 
aircrew flying time in its units was about 80h 
in 2015 and 2016. These figures are said to 
be close to the levels attained during Soviet 
times, allowing Russian naval aviators to 
maintain their combat-ready status. This is 
an improvement compared to the late 
2000s and early 2010s, when the average 
was 30 to 50 flight hours per annum.

The increased flight time became 
possible thanks to greater fuel supplies and 
maintenance funds, combined with the 
induction into service of a number of 
upgraded and newly built helicopters.

Upward spiral
There is a plenty of life left in the rugged 
and dependable 12t Kamov Ka-27 
aircraft (NATO reporting name Helix), 
which are currently scheduled to continue 
their faithful service until 2030 or even 
beyond in both the ASW, SAR and assault 
transport roles.

The Ka-27 Helix-A is the dedicated ASW 
version, while the Ka-27PS Helix-D is the 
SAR and utility transport derivative, also 
widely used for SOF support by all four fleets 
in addition to participation in anti-piracy 
missions in the Gulf of Aden, from the large 
navy ASW ships sent on patrol there. 

The ASW-tasked Ka-27s of the Northern 
and Pacific fleets are regularly involved in 
so-called short-range combat duty patrol 
missions, operating from ship decks or 
shore bases. Undertaken both inside  
and outside Russia’s territorial waters in 
peacetime, these missions see the Helix-A 
searching for and tracking foreign 
submarines that may be tasked with  
covert reconnaissance missions. 

About 70 Helixes are currently 
maintained in active RNA service, serving 
with five shipborne helicopter 

Better late than never
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squadrons, equipped with a mixture of 
Kamov Ka-27PLs, Ka-27PS and Ka-29s.

One each of these squadrons is assigned 
to the Black Sea, Northern and Baltic fleets 
plus two more to the Pacific fleet. A handful 
of Helixes are also assigned to a dedicated 
conversion training squadron at the RNA’s 
training centre at Yeisk.

The capability of the shipborne helicopter 
branch was also boosted in late 2016 by 
the introduction of the upgraded Ka-27M, 
which boasts multirole operational abilities. 

The Kumertau Aviation Production 
Enterprise (KumAPE) will upgrade 46 
Ka-27s to make them better suited for the 
submarine-hunting role. In addition, the 
helicopters will be used for airborne early 
warning, over-the-horizon targeting and 
anti-piracy operations.

The first order for the Helix-A’s production 
upgrade effort was inked in 2012. The 
platform’s overall combat capability is 
claimed to be three times greater than the 
non-upgraded Ka-27, thanks to the fully 
integrated open-architecture mission suite, 
new sensors and ordnance. 

Mission ready
The all-new mission suite allows the 
Ka-27M to perform search, track and attack 
against submarines for 2h at depths of up 
to 2,600ft, speeds of 40kt and at a 
distance of 204km from the ship, in Sea 
State 5 during day and night, and in good 
and bad weather. The technology is built 
around the Phazotron-NIIR FH-A (Kopyo-A) 
X-band search and targeting radar, acting 
as the heart of the Radar Command-
Tactical System.

It also incorporates an expanded 
capability tactical display in addition to a 
new RGS-B01 sonobuoy processing system 
(using the RGB-41 omnidirectional and 
RGB-48 directional passive buoys), 
electronic support measures equipment 
with 360° coverage, an improved ROS-VM 
dipping sonar, the tail-mounted MMS-28 
magnetic anomaly detector, the BSK-50 
integrated communications suite and an 
all-new weapons control system. 

With the helicopter flying at 1,600ft,  
the Phazotron-NIIR FH-A can detect a 
periscope-sized target from 30km, a small 

boat from 130km, and a large ship from 
250km in Sea State 5. The radar can also 
provide detection and tracking of fighter-
size air targets from 100km. 

When employed in the submarine-hunter 
role, the Ka-27M is capable of carrying  
up to 36 RGB-NM-1 or 32 RGB-16 new-
generation sonobuoys. In the attack role,  
it can be armed with the APR-3M guided 
high-speed torpedo (also described as a 
guided underwater missile due to its 
propulsion technology), the TT-4 guided 
torpedo or up to six S-3V depth charges in 
the weapons bay. 

The new mission suite comes together 
with a comprehensive airframe life-
extension programme to make the 
upgraded Helix-As good for up to 20  
years of operation or 3,000 flight hours  
of operational service.

The first production contract for the 
Ka-27M upgrade, signed between KumAPE 
and Kamov and the Russian MoD, dates 
back to early 2013. According to reports in 
the Russian press, it covered the upgrade, 
overhaul and life extension of eight RNA 

The RNA’s airborne early warning and over-the-horizon targeting potential was increased with the entry into service of a pair of Ka-31R helicopters in 
2011 and 2012, currently operated by the Northern Fleet. (Photo: via author)
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Ka-27s to the Ka-27M standard, with the 
delivery deadline set for November 2015.

In fact, the eight-aircraft batch was 
eventually handed over to the RNA in 
December 2016. This delayed completion 
affected the delivery schedule for the 
second batch of 14 Ka-27Ms – contracted 
by the Russian MoD in 2014 – which was 
postponed to the second half of 2017.

A total of ten aircraft had been received 
by late December 2017, and a rate of ten 
machines per year is expected to be 
retained through to 2020, when the 
upgrade programme for the RNA fleet is 
slated for completion. 

The rejuvenated Helix-As are sufficient to 
equip the ASW detachments (used for both 
embarked service and for shore-based 
operations) existing within the structure of 
RNA’s five front-line shipborne helicopter 
squadrons, in addition to four to six more 
examples expected to be assigned on 
permanent basis to the RNA’s Yeisk-based 
combat and conversion training centre.

Completing the fleet
There is an ongoing programme for the 
procurement of the Kamov Ka-31R 
dedicated airborne early warning and over-
the-horizon targeting helicopter for the RNA.

The service ordered two examples in 
2008, but after production was delayed, 
the first of these was delivered to the Yeisk 
training centre in June 2012, with the 
second following later in the same year.  
The helicopters were then redeployed to  

the Northern Fleet and assigned to the 
composite shipborne squadrons at 
Severmorsk-3. Both aircraft were embarked 
on the air base aircraft carrier Admiral 
Kuznetsov during its cruise to the eastern 
Mediterranean between October 2016  
and February 2017.

The Ka-31R’s sophisticated mission suite 
is centred around the E-801M Oko radar 
system. Operating in the 10cm wavelength 
band, the radar is claimed to be capable of 
simultaneously detecting up to 200 air and 
sea targets and tracking 20 to 40 of these.

The maximum range against surface ships 
is claimed to be 204km when operating at 
an altitude of 10,000ft, and fighter-size air 
targets can be detected from 111km.

Low-rate procurement of further Ka-31Rs 
is set to continue through the mid-term as 
Russia’s National Armament Programme 
2020 states an expectation of 12 examples 
delivered, but it is now expected that the 
plan will see a considerable delay and 
reduction in the number of aircraft ordered 
by the RNA. 

The navy also maintains a number of 
Ka-29 Helix-B assault transport helicopters 
in serviceable condition, with an increase in 
the active fleet from four of the type in late 
2016 to 12 by mid-2017. By the end of 
2018, that figure is slated to exceed 20. 

The Helix-B is a heavily armed derivative 
of the Ka-27, mainly used for the support of 
assault operations by naval infantry units. 
Other roles include the transport of troops 
and military cargo, flying from the Russian 

Navy’s large assault transport ships. The 
type is operated by the composite 
shipborne squadrons of each fleet, together 
with the Ka-27PL and Ka-27PS. 

The Helix-B fleet was considerably 
strengthened with the addition of six newly 
refurbished Ka-29s in December 2016. 
These helicopters, originally built in the late 
1980s, were overhauled at the KumAPE 
plant (controlled by Russian Helicopters) and 
then delivered to the Pacific Fleet’s 7062nd 
Air Base at Nikolaevka near Vladivostok.

In addition to the airframe refurbishment 
and repairs, the Ka-29s received 
overhauled engines, main rotor shafts and 
main gearboxes. 

In April 2017, two more Ka-29s, 
refurbished by the SAP aviation repair plant 
in Sevastopol, Crimea, were handed over to 
the Black Sea fleet, which has one Helix-
equipped squadron in the structure of the 
318th SAP, a composite naval aviation 
regiment stationed at Kacha. 

The Baltic Fleet, in turn, controls a 
dedicated land-based attack/assault 
transport squadron equipped with a dozen 
Russian Helicopters Mil Mi-24VP Hind and 
Mi-8MT/MTV Hip-H helicopters.

Based at Chkalovsk near Kaliningrad, the 
squadron is mainly tasked with naval 
infantry battlefield support. Among its 
secondary roles is providing low-level air 
defence with the Hinds, which are used for 
intercepting low-speed aircraft over the 
Kaliningrad exclave, an isolated chunk of 
Russian territory on the Baltic Sea coast, 
bordering with NATO member states Poland 
and Lithuania. 

The ground-based rotorcraft fleet 
operated by the RAN includes around ten 
Mi-8s in a wide variety of versions, assigned 
to the dedicated transport regiments or 
squadrons supporting each fleet and used 
mainly for utility transport and SAR. 

In December 2016, the Pacific Fleet took 
on one Mi-8AMTSh-VA, a derivative 
optimised for Arctic operation in extremely 
cold weather. Based at Yelizovo on 
Kamchatka Peninsula and operated by the 
transport squadron of the 7062nd Air Base, 
it is utilised for supporting military units 
operating well beyond the Polar Circle, 
transporting people and cargo, and also for 
providing SAR coverage. Further 
Mi-8AMTSh-VA deliveries are planned for 
2018 and 2019. ■

The Kamov Ka-27 Helix family is set to 
be replaced in the long term in RNA 
service by the new-generation Minoga. 
This co-axial multirole shipborne 
helicopter is currently being developed 
by the Kamov Design Bureau. 

Its size will allow the 12-13t platform 
to fit into the existing hangars that were 
tailor-made for accommodating the Helix 
family.

There will be only one version of the 
Minoga built for all missions, which will 
be able to integrate a variety of mission 

kits. The helicopter is currently slated 
to receive rapidly interchangeable 
modular kits for ASW and maritime 
patrol, SAR and assault transport, 
together with the associated weapons 
packages.

Although conceptual design works 
for the type have been completed, it is 
yet to enter into full-scale development. 
According to Sergey Mikheev, Kamov’s 
long-serving designer general, the 
maiden flight of the Minoga is expected 
six to nine years from now.

For a flexible future

RUSSIAN NAVAL AVIATION
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I n July 2017, Boeing was awarded  
an engineering and manufacturing 
development contract worth $276 

million by the US DoD for the production  
of three CH-47F Chinook Block II models.

Events in theatre, particularly those  
that have taken place in Afghanistan and 
Iraq, have resulted in the F model gaining 
weight through additional aircraft 
survivability equipment and ballistic 
protection, Rotte said. The result is that the 
type now urgently requires restoration of its 
original 7,257kg payload – hence the move 
to Block II as the mechanism to achieve 
that goal. 

Continuing evolution
The Block II upgrade programme continues 
to evolve, with the main thrust of the project 
aiming to increase the payload of the 
heavy-lift aircraft. The Honeywell T-55-L-714 
engine is the same one used in all Chinook 
variants over the past 20 years – Rotte told 
DH that this is ‘the next limiting factor’ of 
the platform’s redesign process.

Having entered into a cooperative R&D 
agreement to demonstrate the capabilities 
of the T408 engine, Boeing, General Electric 
(GE) and the US Army are integrating the 
powerplant on a CH-47D, an effort which 
Rotte said is free from fixed deadlines and 
typical industry timelines. 

‘What we are going to do is physically and 
electronically integrate a large T408 engine 
onto a CH-47D Chinook, which is in the 
Aviation Development Directorate for the 
army. This is not a programme of record or 
an engine upgrade effort, this is a 
demonstration only, and because of that we 
are not schedule-driven, only event-driven.’ 

Costs for the demonstration, he added, 
are split among the three parties. Technically 

Show of power

As the CH-47F Chinook Block II upgrade programme continues, 
Randy Rotte, director of business development for cargo 
helicopter programmes at Boeing, spoke to Tim Martin about 
the company’s current engine demonstration partnership with 
General Electric and the US Army.  

speaking, each is able to leave the 
partnership if expenses become 
unsustainable. ‘I think we have a pretty 
solid agreement, and we have the project 
well planned, so I can’t see cost being an 
issue. You won’t find a budget document 
anywhere on the DoD’s registry,’ Rotte said. 

Since preliminary design reviews have 
already been completed, Rotte estimated 
that the engine will be fully integrated on 
the CH-47D by the end of 2018, with ‘the 
majority of flight testing’ planned for 2019. 

Core to the redesign process will be 
making adjustments to an engine that spins 
in the opposite direction to the T-55-L-714. 
This will involve making a new nose gearbox 
so that it can ‘translate the engine’s output’ 
as an input to the drive train, which will be 
part of the demonstration. 

‘The T408 has a maximum output of 
7,500shp compared to the T-55-L-714’s 
4,800shp. It is powering the CH-53K, which 
GE company literature notes is scheduled 
for initial operational capability next year. 
The powerplant has surpassed 6,000 test 
hours, including CH-53K flight tests.’

Short-term plans
Rotte highlighted that, following the 
completion of the programme, there is no 
obligation on the army’s behalf to use the 
engine for any future heavy-lift requirement: 
‘That would be a competitive process, and 
there are other agents who could compete.’

On the subject of developments beyond 
the initial demonstration phase, Rotte all 
but ruled out any suggestion that the 
aircraft-engine combination could be 
exported in the future. 

‘That would be a big qualification effort. 
Theoretically, if a customer opted for a 
direct commercial sale from Boeing, we 

could examine that, but they would have to 
be willing to pay a really big bill to qualify a 
new engine on the aircraft,’ he explained.

‘A more likely scenario I think is that this 
will prove to be a promising and successful 
venture, while in the interim, Block II aircraft 
are fielded and prospective customers begin 
to see the benefits of that.’ 

Thus far, engineers at Boeing’s Chinook 
assembly facility have already met the key 
requirement of increasing the CH-47F’s lift 
capacity by designing new rotor blades.  
‘We have flown a prototype composite blade 
and proven that the blades, at the same 
horsepower setting, can create an additional 
1,500lbs [680kg] of lift,’ Rotte said. 

‘The next area we focused on was 
improving the drive system – transmissions. 
We didn’t do a complete redesign because 
that’s a long and work-intensive process 
which involves building it and qualifying it. 
Instead, we’ve concentrated on increasing 
the ability of the drive train to take about 
9% more torque from the engines.’

Block II’s critical design review was 
completed in December 2017, and Boeing 
has started the production of parts at its 
Chinook assembly facility in Ridley Park, 
Pennsylvania. ▪

I think we  
have a pretty  

solid agreement,  
and we have the 
project well  
planned.
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Private Helicopter Runway

Bespoke Hangar

Access to Military Training Areas

Classrooms

Dedicated Training &
Engineering Facilities:

HeliOperations is currently training German Navy SAR pilots 
(Captain & Co pilot) 
SAR Crewmen, Winch Operators & Winchman/ Rescueman.

HeliOperations owns and operates the former Portland SAR 
base and hangar which provides the perfect facility for 
flying training and maintenance. The site is operated to all 
Military and Civilian regulatory standards.

UK MAA CFAOS 0018

Ex Military Instructors 

Military Helicopters

Military Techniques

Best practice Military/Civilian 
Safety Standards

Military Training Using: HeliOperations’ base, adjacent to 

Portland Harbour, provides the perfect 

location for SAR and maritime aviation 

training and immediate access to the 

UK’s military Low Flying System (LFS).

HeliOperations can deliver an innovative, bespoke and flexible 
answer to your military aviation training requirements using 
experienced and highly qualified UK-trained QFIs and QRIs. 

UK best practise and UK qualified 

QHI & QRIs

Flexibility, reliability and compliance

Simulator and continuation training

Aircraft types to fit your requirements

Bespoke Aviation Training Solutions:
HeliOperations’ unique 

location, providing quick access 

to the UK’s military Sea and  

Land training areas and Low 

Flying System, is omplemented 

by outstanding simulator 

access and continuation 

training on aircraft types to 

fit your particular need. 

MOD APPROVED TRAINING FACILITIES 

Briefing Facilities

Training Facilities

Coastal Location

Student Accommodation

HeliOperations HeliPort, Osprey Quay, Portland, Dorset DT51BL

EUROPEAN MILITARY AVIATION TRAINING
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The H225M is the helicopter of choice 

in the most dangerous warzones in the 

world. Equipped with a highly advanced 

defensive aides suite, it keeps both pilots 

and crew safe. It includes radar, missile 

& laser warning receiver, chaff and � are, 

and much more. On top of that, it also 

boasts the heaviest payload capacity, 

the highest speeds, and the furthest 

range in its category. Combined, these 

make the H225M more than ready for the 

world’s most demanding missions.

Defence. We make it � y.

FLY
WE MAKE IT

IT HOME. 
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